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Preface

The concept of talent competitiveness that the GTCl has pioneered
is clearly entering the vocabulary of government and business
leaders around the world. The GTCl's robust model, with its
country assessment and its annual theme (last year the report
focused on international mobility and ‘brain circulation’), has il-
luminated well some of the current global trends and concerns.
The value of the GTCl was confirmed through the events organ-
ised around the world to launch the report and via discussions
at international meetings and conferences in places as diverse
as Belgium, Denmark, France, Jordan, Luxembourg, the Nether-
lands, Norway, Portugal, Singapore, South Africa, South Korea,
Spain, Switzerland, Taiwan, and the United Arab Emirates. The
need to link micro and macro components of talent competi-
tiveness through interdisciplinary research is also capturing the
attention of academic scholars around the world, supporting the
collaboration between government, business, and educational
institutions that the GTCl has identified as being imperative to
inspire and manage profound changes rapidly and effectively.

At its outset in 2013 and 2014, the GTCI flagged the idea
that ‘technological change will affect new segments of the labour
market, implying changes in the required profiles and employable
skills’. So it should be no surprise that the theme of the GTCI 2017
is Talent and Technology. Contrary to some dismal predictions
about a ‘jobless future’, the analyses and chapters contained in
this year's report indicate that people, machines, and algorithms
are combining to create an unfolding future for work where new
skills will need to be provided and acquired. While routine, re-
petitive, and dangerous tasks continue to move from people to
machines and robots, individuals, organisations, and our edu-
cational systems will need to adapt to a work environment in
which career changes will be part of a typical working life. The
orthodoxies of the 20th century factory age are being under-
mined: new business and organisational models are emerging
that affect all sectors of society. This is a massive challenge to
our educational systems, and to employment policies that must
encourage flexibility while offering social protection and train-
ing for new opportunities—in a world where salaried employees
may be becoming a minority. Inside companies and organisa-
tions, there is clearly a need to rethink approaches to managing
human resources. At the international level, governments have
the difficult task of anticipating where the sources of the com-
petitiveness of their countries will reside, and how this will affect
their definition of ‘employable skills'

Again this year the GTCl report includes several innovations.
The model itself, which has proved to be robust, has been fur-
ther improved with a new sub-pillar on matching talent to op-
portunities; the data and country coverage of the index have

PREFACE

continued to broaden, allowing the report to cover 118 coun-
tries (as opposed to 109 last year). Moreover, some variables
have been repositioned across pillars and sub-pillars in order to
increase the accuracy of the GTCI model. The GTCI 2017 includes
a special section on cities and regions, which are critical
players in global talent competitiveness. This will not come as
a total surprise to the GTCl's readership, as previous editions had
flagged the growing importance of local policies in global talent
competitiveness. For this inaugural special section, a separate in-
dex (the GCTCI, or Global City Talent Competitiveness Index) has
been developed in a ‘beta version’; this means that it is likely to
improve significantly in subsequent years, both in terms of cov-
erage (it includes 46 cities this year) and in terms of its structure
and data components.

As in previous years, the GTCl has continued to benefit from
the valuable support of its partners and sponsors in government,
business, and academia. The Adecco Group and Singapore’s Hu-
man Capital Leadership Institute (HCLI) have remained strong
and active supporters. Our gratitude goes not only to them, but
also to all the individuals, institutions, and organisations who
have contributed chapters to the present edition, and to those
who participated in the many streams of discussions and consul-
tations since the launch of the GTCl in 2013. As in previous years,
we wish to direct special thanks to the European Commission
Joint Research Centre (JRC), who have continued their highly
professional and constructive evaluation of the strengths and
weaknesses of the GTCl model.

Finally, we acknowledge with gratitude the continued sup-
port of our prestigious Advisory Board. It is composed of remark-
able individuals who, in spite of heavy schedules, have always
remained ready to help improve the quality and dissemination
of the GTCI.

High-quality feedback and dialogue from our readership
has nurtured the GTCl since the outset. We hope that this will
continue with this new edition, contributing to necessary and
urgent actions to ensure our future prosperity in a world that is
changing with a velocity that merits concern, imagination, open-
mindedness, and good metrics.

Bruno Lanvin
Executive Director for Global Indices, INSEAD

Paul Evans

Academic Director of the Global Talent Competitiveness Index,
the Shell Chaired Professor of Human Resources and
Organisational Development, Emeritus, INSEAD
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FOREWORD

The Adecco Group | Foreword

From the invention of the wheel to the arrival of the semiconduc-
tor and artificial intelligence, technology has disrupted the way
people work. Through most such momentous changes, debate
has raged. Detractors have claimed that technology enslaves
workers and reduces them to poverty and despair, while support-
ers have argued that such progress is a blessing, relieving sweat
or boredom and potentially creating new positions alongside the
posts it displaces.

We lean towards the latter approach, and this year's GTCI
analyses how technology can indeed ‘augment’ human effi-
ciency. It goes further by examining how technological change
affects and intensifies talent competitiveness and the nature of
work, and how—inevitably, given the velocity of change—it will
continue to do so.

Data demonstrate that technology stimulates economic
growth by boosting productivity and lowering costs. It also cre-
ates immense opportunities—and, temporarily at least, potential
skills shortages as new types of human expertise become neces-
sary. Just think of how exponential increases in processing power
have revolutionised employment in fields like manufacturing and
healthcare, creating once virtually unimaginable new jobs.

Technology’s hunger for new human abilities may be fo-
cused on ‘hard’ areas, like the so-called STEM skills of science,
technology, engineering, and mathematics. But this year's GTCI
highlights the need for ‘softer’ talents too, like creativity, adapt-
ability, and the ability to share ideas and work in teams.

Technological disruption will also require us to work differ-
ently in the future. In my own industry alone, human resource
departments face significant changes, with the availability of big
data, faster and more precise search and matching systems in re-
cruitment, and increasingly advanced and predictive HR manage-
ment tools. More broadly, the latest GTCl foresees new paradigms
in workforce management, with a more dispersed workforce,
greater autonomy for individual employees, and the search for an
improved work-life balance thanks to advances in communica-
tions and ‘smart” working, all prompting greater flexibility.

Flexibility will, indeed, be the watchword of this new age,
as we are undergoing a transition from work grounded on tra-
ditional long-term contract-based employment to an era where
around 30% of the US and European working population are free
agents, in the sense of having freelance work as their primary or
secondary source of income.

Over time, we will adjust to such changes, given the ever-
wider adoption of technology and the adaptation of our societies
to new organisational forms and talent needs. The GTCl shows
that such transformational change is most likely to succeed amid
strong ecosystems, including close public-private alliances. Such
circumstances are particularly evident in cities, which—in many

cases—can offer a degree of financial independence and eco-
nomic growth rates that can be significantly higher than their na-
tional averages. Cities can also bring specific advantages related
to geography, culture, or quality of life, as well as agile decision
making and innovative branding skills. Together, such abilities can
place cities very favourably for attracting globally mobile talent.

Hence the decision this year to launch the inaugural Global
Cities Talent Competitiveness Index to single out the best per-
formers and share best practices. The top three cities—Copen-
hagen, Zurich, and Helsinki—emerged from a ranking on six pil-
lars and 19 variables, including information and communication
technologies, business communities, quality of life, cost of living,
availability of academic and vocational education, and interna-
tional connections.

So what does our fourth GTCl reveal, and what are its central
lessons for workers, policymakers, and particularly employers?
First, they need to think beyond just automation and acknowl-
edge the extensive transformation of social systems underway.
Among such developments are spiraling connectivity and a
reduced reliance on authority. In terms of careers, people will
have to grow accustomed to having multiple jobs during their
working lives. This means that workers will need to plan for their
continuous upskilling to stay employable on the labour market.
At the same time, national educational systems will have to do
more to equip school leavers with the right mix of technical and
vocational skills, as well as the nous to work with colleagues from
different disciplines.

Employment policies must also be amended to combine
labour market flexibility with social protection, and to facilitate re-
training, mobility, and adjustments to market needs. That also in-
volves a reduction in red tape and elimination of outdated think-
ing to boost competitiveness and job creation. Lean, efficient
regulation does not mean less protection for workers. But worker
protection and benefit schemes will have to become much more
agile. They must apply to all sorts of workers, including players in
the ever-growing sharing economy, to ensure a level playing field
for all forms of employment.

Finally, companies must offer work-based training opportu-
nities to allow youngsters to develop their employability and gain
the required skills, and upskill their existing workforces. They must
also maximise their organisational flexibility, given the likelihood
of ever-greater volatility in increasingly uncertain circumstances.
Only in this way will it be possible to shape new skills and working
models for employability and competitiveness.

Alain Dehaze
Chief Executive Officer, The Adecco Group
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FOREWORD

Human Capital Leadership Institute | Foreword

The Human Capital Leadership Institute (HCLI) is extremely
pleased to partner with INSEAD and the Adecco Group in the
Global Talent Competitiveness Index (GTCI) for the fourth year
running. Jobs are being created and destroyed at an unprece-
dented rate by technology and it is, therefore, not surprising that
the theme for this year's GTCl is how technology will drive the
future of work and talent.

The term Luddite has been used pejoratively to describe
people who oppose industrialisation, automation, and com-
puterisation because of their fear that these technological ad-
vancements will destroy their jobs. The term Luddite comes from
the 19th century movement of English textile workers who de-
molished power looms because they believed those machines
were taking away their jobs and threatening their livelihoods.
Economists have, habitually, used the expression Luddite fallacy
to argue that this fear is unfounded because technology does
not lead to overall higher unemployment—the destruction of
jobsin some sectors will inevitably be accompanied by new jobs
in others. Although this belief has generally held in economic en-
vironments where the transitions from old to new technologies
were slow enough for those who were technologically displaced
to learn new skills for new jobs, with today’s rapid technological
change, the Luddite fallacy is now perhaps less of a fallacy.

Today we are witnessing a unique point in mankind's histo-
ry where the Luddite fallacy may be becoming the ‘Luddite real-
ity’. Humans are increasingly being displaced by both robots and
algorithms. Every traditional industry and job will be impacted
by technology, and jobs are being lost much more quickly than
they are being created. The skill sets of people who have expe-
rienced technological unemployment are often not sufficient to
help them adapt to the dramatic changes that are taking place.
Although economists and pundits have historically often been
divided in their opinions on how technology will impact work
and employment, they are fast reaching consensus that there is
a need to create new economic structures to manage the im-
pending changes confronting our economies and the onslaught
of job displacement that will follow.

Given that technology will irrevocably alter the design,
structure, and nature of work, its impact on work arrangements
is no less significant. In Chapter 5, we explore how the adop-
tion of workplace technology would lead to changes in work
arrangements for women, and we investigate the implications
of non-traditional work arrangements (powered by technology)
on their career development and advancement. The issue of di-
versity at work has preoccupied business leaders for a long time,
and ensuring adequate female representation at senior levels is
a top concern for many companies. We believe that workplace

technology is a sword that cuts both ways. On the one hand, it
is a potential enabler that helps women better manage the mul-
tiple demands that are placed on them; yet on the other hand, it
is a disabler that hampers their access to strategic networks by
reducing their exposure to senior management.

Quite evidently, technology has an impact not only on how
work is designed and structured but also on how employees
interpret, make sense of, and organise their work environments.
While the focus of most research about the impact of technol-
ogy on work tends to take a more macro view about the chang-
ing nature of work and employment, HCLI's chapter highlights
the career opportunities and challenges that individuals might
face when companies adopt workplace technology.

We hope that our chapter will help tilt the conversation
from one that focuses on work design to one that also discusses
how employees can transverse the changing landscape of work
that is powered by technology.

Su-Yen Wong
Chief Executive Officer, Human Capital Leadership Institute
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SHIFTING GEARS: HOW TO COMBINE TECHNOLOGY AND TALENT TO SHAPE THE FUTURE OF WORK

CHAPTER 1
—

Shifting Gears: How to Combine
Technology and Talent to Shape
the Future of Work

Bruno Lanvin, Paul Evans, and Eduardo Rodriguez-Montemayor
INSEAD

We are being afflicted with a new disease of which some readers may not yet have heard the name, but

of which they will hear a great deal in the years to come—namely, technological unemployment. This
means unemployment due to our discovery of means of economizing the use of labor outrunning the

pace at which we can find new uses for labor.
—John Maynard Keynes,
Economic Possibilities for our Grandchildren, 1930.

..in a technology-based Internet society’, we predict that increasingly capable machines, operating on

their own or with non-specialist users, will take on many of the tasks that have been the historic preserve

of the professions. We anticipate an ‘incremental transformation’in the way that we produce and distrib-
ute expertise in society. This will lead eventually to a dismantling of the traditional professions.

—R. &D. Susskind,

The Future of the Professions—How Technology Will Transform the Work of Human Experts, 2015.

THE GLOBAL TALENT COMPETITIVENESS INDEX 2017 3



CHAPTER 1

Last year's Global Talent Competitiveness Index (GTCI) focused
on the international mobility of talent. Against the background
of migration, it assessed the social and economic benefits of
skilled talent attraction as well as the growing importance of
‘brain circulation’. One of its key messages was that technology
is redefining mobility: ‘While people continue to move to jobs and
opportunities, jobs are now moving to where the talent is; another
of last year's key messages was that ‘Low-skilled workers continue
to be replaced by robots, while knowledge workers are displaced by
algorithms'.

This year, the GTCl attempts to explore further some of the
ways in which technological change has been (and will be) af-
fecting talent competitiveness as well as—more broadly—the
nature of work.

The digital revolution has been unfolding for decades—its
impact on business and society has been visibly accelerating
since the start of the new millennium. But we are now taking a
step further by exploiting at an unprecedented velocity multiple
technologies underpinned by digital means and data, leading to
ever-smarter systems and machines. The generation and sharing
of data is increasing exponentially; we are all aware of the impact
of internet communications, but the exponential future growth
is above all in machine-to-machine communications and the fu-
ture blossoming of the ‘internet of things’ (IoT) revolution.

The resulting changes will have massive consequences in
all types of economies as two kinds of effects combine in un-
precedented ways. On one hand, automation and digitalisation
will continue to offer ways to reduce costs, enhance productivity,
and stimulate innovation. On the other hand, new combinations
of information technologies, global networks, and powerful al-
gorithms will generate new business models and social models.
The first trend—the way in which technology allows us to do
things better, cheaper, and faster—will continue to have dra-
matic effects on low-and medium-skilled jobs. The second—the
emergence of new business and social models—wiill have even
more profound consequences, affecting not only higher-skilled
workers (experts and professionals such as lawyers, journalists,
accountants, and bankers) but transforming entire sectors of ac-
tivity as well as the nature of work itself.

The two quotes at the beginning of this chapter illustrate
those two concurrent trends.

TECHNOLOGY AND WORK
Whether we call it Industry 4.0 or any other name, we are in the
middle of a new industrial revolution. Unlike those of the 20th
century based on mechanisation and the mass production of
physical goods, this one is characterised by a fusion of tech-
nologies that is blurring the lines between the physical, digital,
and biological spheres. And given the velocity with which this
is occurring, this revolution becomes so much more disruptive.
While firms become more efficient and productive with the new
technological capabilities, people face both challenges and
opportunities.

The combination of big data, cloud computing, and loT
is enabling increasingly autonomous and intelligent machines
that do a better job than humans in an expanding variety of

4 THE GLOBAL TALENT COMPETITIVENESS INDEX 2017

tasks. Any job that is routine and codifiable is a candidate for
automation, and even complex jobs can be broken down into
routine sub-elements that can be managed by algorithms and
robots? Be it robots replacing workers in assembly manage-
ment or algorithms doing background fact-checking instead of
journalists,* many jobs are being transformed. Even some of the
high-level tasks performed by Csuite executives—notably ac-
tivities such as analysing reports and data to inform operational
decisions—could be automated. By some estimates, more than
half of currently existing jobs are susceptible to automation in
rich countries in the following decades*—in Organisation for
Economic Co-operation and Development (OECD) countries,
at least 54% of people are employed in routine occupations? In
developing countries that have benefited from the outsourcing
of routine tasks on the value chain, the impact of automation
could be higher. China’s factories are adding robots faster than
they are hiring people. India’s information technology (IT) sec-
tor is already witnessing jobless growth, paralleling the recently
publicised downside of the tech boom in the United States—not
enough jobs?

Yet recent fears that machines will wipe out all jobs are
unfounded. New jobs are being created elsewhere, with higher
value added, just as happened in previous industrial revolutions.
‘Twished never to see machines such as saw mills and stamps as they
would exclude the labour of thousands of the human race, who are
usefully employed’, wrote English writer and philosopher Thomas
Mortimer in 17727 The predictions of techno-pessimists have
typically failed, and this time it may be no different. Although
machines are becoming increasingly capable, the challenges
of substituting machines for workers in tasks requiring adapt-
ability, common sense, social intelligence, and creativity remain
immense. And even if one day these challenges are overcome,
the logic contending that machines take jobs at the expense of
people is a fallacy. The amount of work available in an economy
is not fixed and is subject to change®*—who would have imag-
ined only 20 years ago the job of social media coach? New jobs
are being created to exploit the new human-machine symbiosis.

Although we are not near the apocalypse of work, the ur-
gent reality is that we have to work differently than we are used
to. We see the emergence of new models of employment as
evidenced by the rise of contingent and project-based work.
People are living longer, and we have to adapt to career paths
that look different from the prototypical linear, single-employer
career path of the 20th century. Work is becoming more mo-
bile and blurring the boundaries between work and family life.
And, above all, people need a wide range of new skills—hard
and soft—to find fulfilling jobs. Humans will have to learn how to
work alongside robots?’ Baxter, a collaborative robot, is actually
affordable for many smaller enterprises and can be taught by hu-
mans to do various sorts of tasks. In knowledge-based industries,
people increasingly require data analytic skills. Working with ro-
bots and with data are activities that require new knowledge,
which can be learned and updated during a career. Perhaps
more challenging, as pointed out in Chapter 6, is the develop-
ment of the deep soft skills needed in a fast-changing world—
such as adaptation and learning how to learn—because these
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FROM JOBS CLEANING SINGAPORE HOTEL ROOMS TO JOBS AS SMART TECHNICIANS ACROSS

ASIA: THE TRANSFORMATION IN MICROCOSM

Singapore is one of the world leaders in the new economy of
technology and talent! Its Ministry of Manpower organises
Learning Journeys to showcase how small and medium-sized
enterprises (SMEs) can become early adopters of change, be-
coming more productive and innovative as well as manpower
lean. In September 2015, such a Learning Journey introduced
automated smart technology for SMEs in the cleaning sector,
staged by Mr Lim Swee Say, Singapore's Minister for Manpow-
er, in cooperation with its agency for digitalisation (IDA or the
Infocomm Development Authority), Singapore's Workforce
Development Agency (WDA), and the Marina Bay Sands (the
iconic hotel overlooking the business district, with an infinity
pool surrounded by palm trees on the roof and a giant casino
in the basement).

Using an on-board camera and sensor that record im-
ages, allowing remote analysis and monitoring of cleaning
tasks, the autonomous controllers can be retrofitted to exist-
ing scrubber machines. This pilot smart technology will allow
the redesign of workflow processes, enabling the transforma-
tion of the cleaning landscape in a hotel such as Marina Bay
Sands. Singapore has fewer and fewer people available for
low-skilled and poorly paid jobs such as cleaners, and with
immigration constraints it is reluctant to import that unskilled
labour. If this pilot succeeds, many unskilled jobs will disappear,
but some new high-skilled positions in SMEs will be created.
Marina Bay Sands and similar buildings throughout the island

skills need to be acquired in the early stages of life. Educational
systems will thus have to be completely re-thought.

In the context of all these transformations, technology will
continue augmenting, not replacing, the work of humans. Many
tasks will certainly be automated. But jobs usually involve bun-
dles of tasks, only some of which can machines easily handle.
People can thus refocus on activities with more value added.
If artificial intelligence becomes more agile in crunching the
numbers behind research and development processes and in
coming up with better hypotheses than human judgment, so
be it—then let human specialists take it from there. Biochemists,
for instance, could then focus on investigating avenues for new
classes of drugs. If IBM's Watson is more efficient than a doctor
in analysing a patient’s healthcare data and providing a recom-
mendation, then let doctors augment their capabilities and look
at evidence-based treatment options based on a large number
of factors, including the individual patient’s presentation and his-
tory (Chapter 2 devotes a section to healthcare in the digital age).
[t is to be hoped that, in this way, better treatments for illnesses
will be available in the future.

Technological augmentation of human capabilities—in
other words, talent in the 21st century—requires a series of ena-
blers to reach its full potential. The adjustment of our societies

are interested in low-cost and consistent cleaning services. But
the sights go beyond Singapore. This smart technology is cur-
rently being tested by Ramky Cleantech Services, one of the
leading environment management service providers that have
grown rapidly in regional markets such as China, India, and the
Philippines.

‘With over 2,500 hotel rooms and an average occupancy of
over 90 percent, Marina Bay Sands is constantly looking at improv-
ing our efficiency and effectiveness to remain successful. The heart
of our productivity roadmap is based on ‘doing more with less”.
As we future-proof our operations and prep ourselves for produc-
tivity-led growth, we are actively leveraging analytics, innovative
technology, as well as continuous staff engagement. In the long
run, our goal is to optimise available technology to automate pro-
cesses where possible so as to enable our staff to take on high-value
jobs,” said lan Wilson, Senior Vice President of Hotel Operations
of Marina Bay Sands.

Source

IDA introduces Robot-as-a-Service solution for cleaning sector, Computerworld,
Singapore, 27 April 2016, available at http://www.computerworld.com.sg/print-
article/96060/

Note

1 See Chapter 6 where Singapore’s lead in Talent Readiness for
Technology is outlined.

will take time. The maximum impact of steam power on British
productivity growth was not felt until the third quarter of the
19th century, nearly 100 years after James Watt's patent. A first
enabler in the 21st century is the wide adoption of technol-
ogy. Cloud computing, for instance, was first commercialised in
the 1990s, but today less than a quarter of businesses in OECD
countries have adopted it. A second enabler is the adaptation
of societies to new organisational forms and needs for talent.”
The digitalisation of industrial production requires investments
in research and development in fields such as the loT and data
analytics. And countries with greater research capabilities in such
fields could enjoy first mover advantages. For countries that are
lagging behind in terms of skills and business practices, a full
shift to Industry 4.0 could well take 20 years or more."

A simple example of the impact of technology on work is
shown in the box ‘From jobs cleaning Singapore hotel rooms to jobs
as smart technicians across Asia: The transformation in microcosm.
Between the lines of this single example are many aspects of the
revolution in technology and talent. Taking the unskilled task of
cleaning hotel and office rooms, this Singapore initiative shows
how an environmental management firm may be positioning
itself to become a multinational leader in a newly reshaped in-
dustry, with technical, commercial, and strategic talent rather

THE GLOBAL TALENT COMPETITIVENESS INDEX 2017 5



CHAPTER 1

than unskilled labour at the fore. With the involvement of stake-
holders—from Singapore’s Minister of Manpower to technology
providers as well as a major hotel user of cleaning services—this
learning journey also illustrates an important theme that runs
through many chapters of this GTCI report: the importance of
ecosystems, here in the shape of public-private partnerships, in
surmounting and exploiting the challenges of building the new
economy.

One should also note that jobs such as cleaning hotel
rooms are often undertaken by unskilled labour from less devel-
oped countries. Also between the lines of this story is the fact
that machines may progressively replace these jobs, an issue
that we discuss in a later section on the changing geography of
employment. Industry 4.0 is challenging the model of economic
development that developing countries hoped to ride: first us-
ing earnings or remittances from unskilled labour to educate and
upskill their children, then moving up the value chain to low-cost
manufacturing—those factories are now being reshored to au-
tomated factories in the developed world where the talent and
the consumers are located.

The elephant in the room, as described in Chapter 6, is that
of growing inequalities between people. Technology comple-
ments the work of some people whereas it replaces the jobs of
others? With ‘skill-biased technical change’, the gains of growth
go to those few people with the right skills to take advantage of
new technologies. Technology has thus contributed to a polari-
sation of employment: more jobs for highly skilled workers, more
jobs for low-skilled workers (who staff service jobs, albeit with
low pay—the hairdresser is the prototypical job that cannot be
automated), but a hollowing out of the middle® While technol-
ogy is creating enormous wealth and improving many aspects of
our lives, the deeper challenge has more to do with the inequali-
ties between the winners and the losers in the technological rev-
olution than with the assessment of its technical and economic
scenarios.* Technology will not reach its enormous potential if
there is broad and deep resistance to the way that it reshapes
the work scene.

THINKING BEYOND AUTOMATION

Digitalisation and artificial intelligence are certainly providing
new services to people, symbolised today by the voice-directed
personal assistants of smartphones and the online avoidance of
traffic jams as one drives to a destination, and more generally by
the emergence of self-driven cars. They also make the produc-
tion and the delivery of goods and services smarter and more
efficient. But it is important to think beyond such object-embed-
ded technological innovations. The disruptive feature of the cur-
rent technological revolution is that it is transforming the social
systems upon which the economy operates.

The backbone of the 20th century economy was the fac-
tory model, along with the assumption that most people would
be salaried employees working for corporations or public organi-
sations. Educational systems, reward systems, career structures,
human resources models, skill structures, employment systems,
trade union structures, and economic assumptions about the re-
lationship between capital and labour—much of the structure
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of our society—were rooted in this model, which grew out of
the first and second industrial revolutions in the 19th and 20th
centuries, focused respectively on mechanisation and mass
production. In the last few decades, developments in the third
revolution (computerisation) and the advent of 'knowledge soci-
eties’ have been chipping away at this factory model of a social
system. Today, with the acceleration of the new technologies of
the fourth revolution, it has become obvious that we are mov-
ing to a different social order. The challenges around talent and
technology are hence far broader than only those presented by
automation (whereby machines replace humans in certain tasks),
and should be regarded as a more complex set of equations that
need to be solved in different spaces and in multiple dimensions.

The chapters in this GTCI report address different aspects
of these profound transformations. Since skills are at the heart
of talent competitiveness, we start with a focus on the way in
which skills are changing. The CEO of the world’s largest provider
of workforce solutions shares his perspectives in Chapter 2 on
The skills imperative: Shaping the future of work through talent and
technology. Indeed, previous GTCl reports have highlighted the
paradox of the skills gap faced by many developed countries—
millions of unemployed people, notably youth, while millions
of jobs go vacant because there is no one with the skill sets to
fill them. The skills gap is one manifestation of how technology
has been eating away at the traditional foundations of society.
In Chapter 3, one of the world’s leading consulting companies
addresses the fundamental nature of this societal transformation
with Ten new work orthodoxies for the Second Machine Age, sharing
their experience in helping organisations to master the challeng-
es of global evolution. Chapter 4 shows that business organisa-
tions are struggling to understand the impact of digitalisation:
Digitalisation initiatives and corporate strategies: A few implications
for talent is authored by INSEAD academics who recently under-
took a wide European survey on such corporate initiatives. Tech-
nology allows some people to commute to work and commu-
nicate by computer, and Chapter 5 leads us to consider the im-
pact on individual lifestyles. Written by our Singapore partners,
it builds on Asian research into Telecommuting and technology-
mediated work platforms: A double-edged sword for the advance-
ment of female executives at work. Finally, the GTCI research team
share their review of the research on technology and talent in
Chapter 6, asking Are we prepared for the talent overhaul induced
by technology? A research commentary. Their analysis leads them
to highlight three priorities for policy—education, employment
policy, and stakeholder relations—assessing how well prepared
the nations covered by the GTCl are in terms of talent readiness
for technology. Based on their interviews around the world, they
also share the experience of two of the talent-ready nations.

At the heart of this transformation is the reality that informa-
tion, not assets or machinery, has become the key commodity of
the new businesses of the 21st century economy. Information is
not only growing exponentially,” but it is also becoming increas-
ingly accessible to those equipped with the right tools® Given
the fundamental importance of information, the new economic
and societal models are empowered by connectedness. Connect-
edness is the basis for the platform models of dominant players
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in the new economy such as Google, Amazon, and Uber, and its
importance is seen in the way in which our wider concept of or-
ganisation is changing (as outlined in Chapter 6) and in the new
assumptions underpinning the new economy (see Chapter 3). It
also underlies the new work models that are described in many
of these chapters, characterised by the rise of free agents who
are connected by technology and the decline of the salaried
employee. This in turn affects the skills that define the needed
talents, with major implications for our educational systems.

Employment systems are also struggling to adapt to the
new economy because the reality is that our institutional struc-
tures, from educational and social security systems to employ-
ment laws and policies, were designed for the factory model of
the 20th century industrial age. Insufficient flexibility in labour
markets has also contributed to even more massive skill and
employment gaps.” Innovation is also at the heart of the new
economy, but the drivers of innovation have shifted. In these
chapters, we see the rising importance of co-creation and col-
laborative innovation in different shapes and forms. At the more
macro-level, this is found in the agreement across many of these
chapters that collaboration between government, business, and
educational institutions (eco-systems) is imperative if countries
are to innovate at the societal level so as to respond to the new
technological realities.

HOW TECHNOLOGY AFFECTS THE GEOGRAPHY
OF EMPLOYMENT

As discussed, some jobs are being replaced by machines, while
others (typically requiring higher skills) will be created. But pre-
dicting what kind of jobs will gain prominence in the next few
decades is a difficult (and risky) task. Many of those jobs do not
exist at present. More challenging, perhaps, is predicting where
those jobs will take place.

Technology, globalisation, and the relationship between
the two are constantly reshaping the world economy.® With
global value chains, jobs may move overnight from one country
or region to another. Who anticipated 25 years ago how rapidly
manufacturing jobs would move to China, and then on to Viet
Nam today? By ‘exporting’ jobs to cheaper countries in Asia, to-
tal employment at computer and electronic firms in the United
States sank to 1.03 million in 2016 from 1.87 million in 2001. Em-
ployment at semiconductor makers fell by half to 359,000 in the
same period!® But today, technology is moving some of those
manufacturing tasks back to robotised facilities in the West,
where the skilled specialists are to be found.

Technology as a Game Changer

New technologies change not only how things are produced
but, more importantly, also where they are produced. During the
last 25 years we have witnessed two massive examples of the
role of technology in changing the game. The first change in the
game started in the 1990s. Facilitated by information and com-
munication technologies (ICTs) and container shipping, global
value chains transformed global trade by moving from products
‘made in one country’ to those ‘made in the world’, and from

‘trade in goods’ to ‘trade in tasks, %° as expressed by the World

Economic Forum?' So a pair of blue jeans with an Italian brand
will have been designed in Milan but manufactured in 7-12 dif-
ferent locations, going from China to Indonesia, and Thailand to
Tuscany.”?

Technology today is bringing about a second change in
the game. To take one of many examples, Adidas is about to do
something that it has not tried for three decades: bring shoe pro-
duction back to Germany, to a small Bavarian factory in the south
of the country? With new advances in robotics, the process of
making a pair of trainers from start to finish takes roughly five
hours, far less than the several weeks in Adidas’s Asian supply
chain.

After decades of offshoring, particularly of manufacturing
tasks, new technologies are turning the tide to reshoring be-
cause multinational firms have advantages in their home coun-
tries First, they can become more agile in responding to local
markets. Zara realised decades ago that fashion is fickle; by the
time that goods planned and ordered a year ago arrive from
Asia, the demand has changed. A growing number of customers
want to have shoes, clothes, and cars made on demand—per-
haps soon by a robot in a sports shop. Second, logistic and stor-
age costs decline with the elimination of complex global supply
chains. Third, firms can operate in clusters that give access to
a pool of people with the new talent required by Industry 4.0,
while traditional service technicians, production planners, and
professionals in assembly and inventory management are no
longer needed. That new talent is vital for the processes of the
future—predictive maintenance will fuel novel work in system
design and data science; self-organising production will require
specialised data modellers; and 3D printing will create jobs for
computer-aided designers.

As rich countries become more self-sufficient with robots
and automation, many emerging countries are losing their main
source of competitive advantage—namely cheap labour for
manufacturing operations and call centres. Even China will be
losing more jobs to automation than to competition from cheap-
er countries. Moreover, rich countries are also anticipating future
benefits in the transition of global trade from traditional physi-
cal goods to trade in ideas and intellectual property—by being
better equipped with regulatory frameworks that promote and
protect intangible ideas.? After two decades of increasing global
equality,”® will we return to a situation where rich nations again
become richer compared with the rest of the world? Can some
developing countries leapfrog industrialisation altogether with-
out being dragged down by legacy industrial infrastructures that
are no longer competitive?

How Can Developing Countries Adjust?

In the past, the technology transfers to developing countries
that accompanied foreign direct investment, along with the
industrialisation of those countries, have facilitated a process of
catch-up, and thus the reduction of global inequalities—as we
indicated earlier” Today, although not all manufacturing will
flow back to the developed world,”® emerging countries need
to think beyond their labour advantages in doing routine tasks.
Labour advantage is giving way to digital advantage. The use of
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Figure 1
The spread of the internet versus income

Panel a: Based on national income, 2014

Panel b: Based on internet penetration, 2014

Source: World Bank (2016).

Note: Countries’ sizes are rescaled in proportion to national income and internet penetration. The darker the shade, the higher the national income (panel a shows GDP at market

exchange rates) and the greater the internet penetration (panel b).

machines will go beyond automation to smart production—
countries adopting advanced analytics and advanced sensor
technologies to enhance production processes will have the ad-
vantage in global value chains?® Indeed, the internet and mobile
technologies have reached developing countries much faster
than previous technological innovations (as Figure 1 shows, the
internet is more evenly spread than income). Digitalisation may
enable some leapfrogging by emerging countries to develop
new types of services (e.g., mobile money transfers as in the case
of Kenya's M-Pesa) or even to focus on higher-value industries*°
The internet also enables more products to be exported to more
markets, often by newer firms—firms selling on eBay, whether
from Jordan or Peru, are younger than firms in the offline mar-
kets' In terms of services, while some that were part of the tra-
ditional unbundling of production processes such as back-office
functions will be outcompeted by machines,” people and firms
in, say, India or the Philippines can continue to capture a market
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in software development or long-distance online tutoring, as
they have done in the past.®

Furthermore, with the internet and connectivity, moving
knowledge and ideas across borders has never been easier. The
cross-fertilisation of ideas between, say, Africa and Europe that
once took decades can now happen in minutes** This opens up
opportunities because even countries like the United States face
shortages of knowledge talent, notably in science, technology,
engineering, and maths (STEM), where many emerging countries
have strengths.® The need to access qualified personnel can lead
to offshoring skill-intensive processes to emerging markets,*
and the destiny of countries can rapidly change. For example,
one bank that set up an offshore centre in Poland in the 1990s to
do low-value back-office administration now uses Polish math-
ematicians to develop complex trading algorithms—16 of the 24
finalists of Google’s annual Code Jam programming competition
were from Central and Eastern Europe in 20147
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The internet and digital technologies enable many small
firms based in different locations to participate in global trade,
leading to more inclusive and democratised innovation*® How-
ever, the infrastructure and governance conditions—including
the talent competitive conditions that the GTClI measures—are
far from ideal in many developing countries. There is the risk of
creating a ‘two-tier economy’—a split between modern foreign
plants and a few innovative local enterprises, on the one hand,
and a bunch of inefficient and lightly funded smaller companies
on the other. The few ‘black swan’ firms that innovate in unfa-
vourable conditions create islands of excellence in a sea of medi-
ocrity, without tight links to the rest of the economy or society.**
Ensuring the connection of the different players and stakehold-
ers is, however, important because the knowledge industries of
the future will be empowered by ecosystems, clustered in highly
innovative cities.

TECHNOLOGY, ECOSYSTEMS, AND THE RISE OF
CITIES

[t is now commonplace to state that technology has changed
the definition of proximity: even if it is undoubtable that clus-
ters will continue to matter, their location will be more and more
dependent on how connected they are to the rest of the world.
A new geography of clusters is hence likely to emerge, one in
which cities will be able to display new advantages over nation
states, in particular in the sphere of talent competitiveness. Clus-
ters have been important since earlier industrial revolutions. The
transportation revolutions of the 19th century did not lead to
the dispersion of economic activity, but instead to its concen-
tration—in relatively few countries, and within those countries
in large and often highly specialised cities. Technology now al-
lows a reverse trend to gather momentum, in which a more di-
verse and widely dispersed set of cities would have competitive
advantages. Such advantages, rather than being based chiefly
on physical infrastructures such as ports, mines, and modes of
transport would include the social and knowledge capital that—
combined with reliable information connectivity—will be vital
to attracting economic activity and foreign direct investment.*°
As cities, big and small, become global players, their respective
talent pools will be key drivers of their prosperity.

Clusters will continue to matter because physical proximity
reduces differentials in labour costs and enhances economies of
scale and scope whenever infrastructure and external services
can be shared or pooled. Local labour markets benefit from the
training activities of other firms and from being close to top
universities and research centres. Knowledge transfers are over-
whelmingly local, falling off sharply with distance.*' Firms derive
knowledge spillovers from proximity to other firms. Although
the internet and digital technologies facilitate the dispersion of
firms by allowing better communication, distribution of jobs,
and greater disintermediation of production processes,” firms
still need to cluster in specific geographical locations to take
advantage of specialised inputs, suppliers, and, above all, dense
labour markets® In this respect, large cities and existing well-
established clusters continue to enjoy significant advantages in
attracting talents. Yet this advantage is being rapidly reduced

by the ability of smaller urban centres to combine local advan-
tages with inputs that can be accessed through reliable internet
connections.

Whether they are big or small, cities are clearly emerging
as significant competitors on the scene of global talent
competition. The advantages that cities display over national
economies include agility (largely linked to their relatively smaller
size), fiscal autonomy (growing with the tendency of centralised
states to ‘externalise’ some of their traditional functions), and a
superior ability to brand themselves around specific quality-of-
life dimensions, cultural projects, or even architectural landmarks
(such as museums), for example.

Because of all of the elements above, it has become increas-
ingly important to track and measure what cities plan and do
regarding talent competitiveness. The special section that this
report devotes to the talent competitiveness of cities is a first at-
tempt in that direction. It also explores some of the critical di-
mensions of the abovementioned phenomena.

THE GTCI CONCEPTUAL FRAMEWORK

As underlined in the previous three editions of the GTCI, coun-
tries are competing globally to grow better talent, attract the
talent they need, and retain those workers who contribute to
competitiveness, innovation, and growth. Countries seek to
put economic and social policies in place that will facilitate this.
In such a context, governments, businesses, and various other
stakeholders need quantitative instruments that can inform their
decisions (as investors, employers, employees, or jobseekers) and
help design and implement better policies in areas such as edu-
cation, employment, and immigration, to name a few. This is the
purpose of the GTCI.

Who Is Expected to Use the GTCI and Why?
Decisions regarding the development, attraction, and optimisa-
tion of talent are remarkably complex and multi-layered. They
involve a multi-disciplinary endeavour to tackle talent dilemmas
that have been raised in the fields of economics, education, hu-
man resource management and organisational behaviour, en-
trepreneurship, innovation, and strategy. At the policy level, this
complexity is compounded by emotional dimensions and the
international consequences of choices to be made in terms of
immigration, social equity, and fiscal incentives, among others.

Faced with such intricate issues, decision-makers—both
public and private—need quantitative tools that will enable
them to benchmark the efforts made and results obtained in dif-
ferent socioeconomic environments in terms of talent manage-
ment and talent competitiveness. The GTCl has been designed
to help address this challenge by providing a composite view of
talent competitiveness applicable to a large number of countries
(118 this year). Although a number of composite indices concern-
ing skills, talent, and human capital have been developed in re-
cent years,* both private and public players in the field see the
need for a neutral, global, and respected index that would en-
able them to: (1) assess the effectiveness of talent-related policies
and practices; (2) identify priorities for action in relevant areas;
and (3) inform international and local debate in this arena.
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Figure 2
The GTCI 2017 model
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The Structure of the GTCI Model

After successfully launching the 2013, 2014, and 2015-16 editions,
the Adecco Group, HCLI, and INSEAD have again joined forces to
produce the 2017 edition of the report.*® Feedback received on
previous editions, additional research, and the availability of new
data have allowed refinements to the model, though its basic
structure is robust and unchanged.

In the context of the GTCI, talent competitiveness refers to
the set of policies and practices that enable a country to develop,
attract, and optimise the human capital that contributes to pro-
ductivity and prosperity. The GTClis an Input-Output model (see
Figure 2) in the sense that it combines an assessment of what
countries do to produce and acquire talents (Input) and the kind
of skills that are available to them as a result (Output).

Regarding Output, the GTCI differentiates between two
levels of talent, which can be broadly thought of as mid-level
and high-level skills. Mid-level skills, labelled Vocational and
Technical Skills (or VT Skills), describes skills that have a techni-
cal or professional base acquired through vocational or profes-
sional training and experience. The performance of VT Skills is
measured by their degree of employability and by the labour
productivity of those employed. Employability is measured by
indicators of skills gaps and labour market mismatches and by
the adequacy of educational systems. High-level skills, labelled
Global Knowledge Skills (or GK Skills), deal with knowledge work-
ers in professional, managerial, or leadership roles that require
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Sustainability

Lifestyle

creativity and problem solving. Their economic impact is evalu-
ated by indicators of innovation, entrepreneurship, and the de-
velopment of high-value industries. Together, VT Skills and GK
Skills constitute the two Output pillars of the GTCI model.

The Input pillars of the GTCI are inspired by the Attract-
Grow-Retain framework used by corporations to steer talent
management. Multinational corporations frame talent manage-
ment in these terms, defining talent management as an organi-
sation’s efforts to attract, select, develop, and retain talented em-
ployees to meet their strategic needs.*® The GTCI focuses on ef-
forts by countries and thus the model is fed by macroeconomic
and country-level variables. Attracting talent, in the context of
national competitiveness, should be viewed in terms of luring
valuable resources from abroad, both productive businesses
(through direct investment from abroad and the like) and peo-
ple with needed competences (through high-skilled migration),
while internal attraction is focused on removing barriers to en-
tering the talent pool for groups such as those from underprivi-
leged backgrounds, women, and older people. Growing talent
has traditionally meant education, but its definition should be
broadened to include apprenticeships, training, and continu-
ous education, as well as experience or what the GTCI calls ac-
cess to growth opportunities (although we may acknowledge
that most skill development occurs through experience, much
remains to be done to conceptualise and measure its role). The
more talented the person, the wider the opportunities he or she
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can find elsewhere in the world. Retaining talent is thus neces-
sary to ensure sustainability, and one of the main components of
retention is quality of life. In addition, the regulatory, market, and
business landscapes within a country facilitate or impede talent
attraction and growth; the GTCI classifies these elements as part
of the Enable pillar. Together, Enable, Attract, Grow, and Retain
constitute the four Input pillars of the GTClI model.

The GTCl attempts to offer an approach to talent competi-
tiveness issues that is comprehensive, action-oriented, analytical,
and practical. As described earlier, the GTCl is a composite index,
relying on a simple but robust Input-Output model, composed
of six pillars (four on the Input side and two on the Output side),
as illustrated in Figure 2. The GTCI generates three main indices
that are the most visible focus for analysis, namely:

1. The talent competitiveness Input sub-index, which is
composed of four pillars describing the policies, resources,
and efforts that a particular country can harness to foster its
talent competitiveness. Enable (Pillar 1) reflects the extent
to which the regulatory, market, and business environments
create a favourable climate for talent to develop and thrive.
The other three pillars describe the three levers of talent
competitiveness, which focus respectively on what coun-
tries are doing to Attract (Pillar 2), Grow (Pillar 3), and Retain
(Pillar 4) talent. The Input sub-index is the simple arithmetic
average of the scores registered on these four pillars.

2. The talent competitiveness Output sub-index, which
aims to describe and measure the quality of talent in a
country that results from the above policies, resources, and
efforts. It is composed of two pillars, describing the current
situation of a particular country in terms of Vocational and
Technical Skills (Pillar 5) and Global Knowledge Skills (Pillar
6). The Output sub-index is the simple arithmetic average
of the scores obtained on these two pillars.

3. The Global Talent Competitiveness Index (GTCI), which
is computed as the simple arithmetic average of the scores
registered on each of the six pillars described above.

The GTCI model has been refined in this 2017 edition with
respect to the 2015-16 edition. In particular, the model now in-
cludes an ‘Employability” sub-pillar under the Vocational and
Technical Skills pillar on the Output side that measures the extent
of skill gaps and labour market mismatches in each country. The
variables included in this sub-pillar have been tested for cover-
age, consistency, and explanatory power. The total number of
variables in this year's model has increased from 61 to 65. Coun-
try coverage has increased from 109 to 118 countries, represent-
ing 97.3% of the world's GDP and about 88.7% of its population.
The audit carried out by the Joint Research Centre (JRC) of the
European Commission (see Chapter 7) has confirmed that the
changes introduced in the model have improved its accuracy,
while maintaining its solidity and robustness.* Further details
on the variable definitions and the method of calculation can
be found in the Sources and Definitions and Technical Notes

sections in the Appendices. Improvements will continue to be
made to the GTCI model in the future, based on further discus-
sions with academics and business and government leaders, as
well as feedback from users of the GTCI.

GLOBAL TALENT COMPETITIVENESS INDEX
2017: MAIN FINDINGS

The top positions in the ranking of GTCl scores continue to be
dominated by developed, high-income countries (see Table 1 on
pages 13-15) and there is a high correlation between GDP
per capita and GTCl scores (see Figure 3 on pages 16-17).
The Statistical Annex to this chapter presents more detailed in-
formation on country performance for the different sub-pillars
and variables. European countries continue to dominate the GTCI
rankings, with 16 of them in the top 25. Switzerland maintains its
position at the top, followed by Singapore. This year the GTCl sees
three non-European countries make up the top 10, led by Singa-
pore, the United States, and Australia. If we consider the top 25, six
additional non-European countries make the grade: Canada, New
Zealand, the United Arab Emirates, Qatar, Japan, and Israel. Seven
key messages emerge from our analysis of technology and talent.

Key Messages

Message 1: Think beyond automation. In terms of its net ef-
fect on employment, technological innovation is likely to require
new technical and vocational skills, while many unskilled jobs will
continue to be automated, basically through the replacement of
humans by robots and algorithms empowered by big data. But
to manage the implications of digitalisation in a comprehensive
way, decision-makers (private and public) need to think ‘beyond
automation’. This involves recognising the profound transforma-
tion of social systems that are underway—changes in organisa-
tion (connectivity, less reliance on authority, and a management
focus on outputs rather than inputs—on what people deliver
rather than where and how they do it), in careers (multiple ca-
reers during a person’s life), and in the educational and employ-
ment systems that, in many if not most countries, are still found-
ed on a fast-fading 20th century factory model.

Message 2: Technology is changing the nature of work. Pro-
pelled by cost reduction and innovation, technology is changing
many aspects of work. It allows people with specialised skills to
deliver on tasks, to collaborate, and even to engage in innova-
tive co-creation—all without the umbrella (and constraints) of a
physical workplace or employment contract. Organisations and
societies are moving from an environment in which work was
based on employment (salaries) to one where nearly 30% of the
population in Europe and the United States are to a greater or
lesser degree free agents. This new environment is having an
enormous impact on legal, regulatory, fiscal, and social frame-
works. The talent strategies of both employers and agents (for-
merly thought of as employees) need to adapt—there is also a
need to rethink the process-heavy approach of corporations to
human resource management, with more emphasis on facili-
tating individuals to help themselves. Organisations in the new
economy need to manage talent differently.
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Message 3: Technical skills PLUS social/project competence
is the new talent profile. Although there will be many oppor-
tunities for people with digital skills, technical skills must be com-
plemented with social and project skills to meet the needs of
the highly connected new economy where innovation comes
increasingly from collaboration and co-creation.

Message 4: Educational and employment policies must
adapt to the transformational changes of the fourth indus-
trial revolution. There is a profound mismatch between, on the
one hand, our educational systems that typically do a fair job
of forming routine workers and professionals, and on the other
hand the requirements of our emerging technology-driven so-
ciety where machines are taking over routine jobs. Educational
systems need to produce talent with technical skills AND the
ability to collaborate with others from different disciplines. They
need to foster a sense of personal vocation AND flexibility or
learning agility. Employment policies need to combine labour
market flexibility with social protection and above all active la-
bour market policies that facilitate mobility, retraining, entrepre-
neurship, and adjustment to market needs—since those market
needs will continually change in the future. Employment policies
also need to be adapted to a world where many people are free
agents rather than employees.

Message 5: Successful transformational change is most
likely to occur where there are strong ecosystems. Address-
ing the societal impact of digitalisation and automation requires
close connectedness and collaboration between stakeholders
such as government/municipalities, business, and educational
institutions. This is particularly true because of the velocity of the
changes associated with Industry 4.0. Such collaborative ecosys-
tems are more likely to be found in cities and regions (or smaller
countries that are either city-states or that display a cohesive her-
itage) than in large countries. Although the country remains im-
portant, since educational and employment policy frameworks
are set at the country level, we expect to see leading examples of
successful adjustment to technology at the city level, especially
within large countries that are committed to digitalisation such
as the United States and China.
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Message 6: National strategies have started to reflect such
changes, but too slowly. At the outset of the knowledge revo-
lution 35 years ago, Peter Drucker noted that 'the greatest dan-
ger in times of turbulence is not the turbulence—it is to act with
yesterday’s logic’. The GTCl analysis of 118 countries shows that
some countries are exposing their populations to risk by looking
backwards rather than forwards. Based on an assessment of tal-
ent readiness for technology, GTCI finds that nine countries are
particularly well positioned. Listed in order of their GTCl ranking,
these are Switzerland, Singapore, the United Kingdom, Denmark,
the Netherlands, Ireland, Canada, New Zealand, and the United
Arab Emirates.*® From a regional perspective, Singapore is Asia’s
clear leader, while Malaysia demonstrates stronger talent readi-
ness for technology than the Republic of Korea (South Korea),
though the technological infrastructure of the latter is superior;
China is in a reasonably robust position on talent readiness for
technology, closely followed by Viet Nam. Elsewhere, Chile leads
in Latin America while Botswana leads in Africa.

Message 7: Cities and regions are showing the way. For in-
dividuals as for companies, the ‘talent location” equation is now
less and less focused on ‘to which country to go'—Ilocations
are increasingly envisaged and compared with a specific city in
mind. Physical infrastructure (such as airports or highways) con-
tinues to matter for cities that want to be seen as global hubs,
but soft infrastructure (such as internet broadband connectiv-
ity) is of growing importance as more services can be delivered
online. The expansion of global information networks is allowing
all kinds of talents to export and/or transport themselves to at-
tractive cities, combining a high quality of living with good ca-
reer prospects. In this new landscape, cities and regions around
the world are becoming increasingly active in developing their
own strategies to attract, grow, and retain talent. Hence it is to be
expected that, in the near future, some of the best and most in-
novative talent competitiveness practices will come from cities.
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Table 1
Global Talent Competitiveness Index 2017 rankings

COUNTRY SCORE  OVERALL RANK INCOME GROUP REGIONAL GROUP REGIONAL GROUP RANK
Switzerland 74.55 1 High income Europe 1
Singapore 74.09 2 High income Eastern, Southeastern Asia and Oceania 1
United Kingdom 69.40 3 High income Europe 2
United States of America 69.34 4 High income Northern America 1
Sweden 69.14 5 High income Europe 3
Australia 69.06 6 High income Eastern, Southeastern Asia and Oceania 2
Luxembourg 68.66 7 High income Europe 4
Denmark 68.59 8 High income Europe 5
Finland 68.56 9 High income Europe 6
Norway 68.01 10 High income Europe 7
Netherlands 67.80 11 High income Europe 8
Ireland 67.58 12 High income Europe 9
Canada 67.16 13 High income Northern America 2
New Zealand 67.15 14 High income Eastern, Southeastern Asia and Oceania 3
Iceland 65.79 15 High income Europe 10
Belgium 65.24 16 High income Europe 11
Germany 64.94 17 High income Europe 12
Austria 63.70 18 High income Europe 13
United Arab Emirates 62.49 19 High income Northern Africa and Western Asia 1
Estonia 61.72 20 High income Europe 14
Qatar 61.09 21 High income Northern Africa and Western Asia 2
Japan 60.72 22 High income Eastern, Southeastern Asia and Oceania 4
Czech Republic 60.17 23 High income Europe 15
France 59.93 24 High income Europe 16
Israel 58.53 25 High income Northern Africa and Western Asia 3
Malta 5743 26 High income Europe 17
Slovenia 56.41 27 High income Europe 18
Malaysia 56.22 28 Upper-middle income  Eastern, Southeastern Asia and Oceania 5
Korea, Rep. 55.89 29 High income Eastern, Southeastern Asia and Oceania 6
Cyprus 55.70 30 High income Northern Africa and Western Asia 4
Portugal 5540 31 High income Europe 19
Latvia 54.50 32 High income Europe 20
Lithuania 5442 33 High income Europe 21
Chile 54.11 34 High income Latin, Central America and the Caribbean 1
Spain 53.90 35 High income Europe 22
Barbados 53.53 36 High income Latin, Central America and the Caribbean 2
Slovakia 52.87 37 High income Europe 23
Poland 5232 38 High income Europe 24
Costa Rica 52.14 39 Upper-middle income  Latin, Central America and the Caribbean 3
Italy 51.51 40 High income Europe 25
Hungary 51.27 41 High income Europe 26
Saudi Arabia 50.36 42 High income Northern Africa and Western Asia 5
Greece 50.21 43 High income Europe 27
Montenegro 49.72 44 Upper-middle income Europe 28
Croatia 49.22 45 High income Europe 29

(continued on next page)
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Table 1 (continued)

Global Talent Competitiveness Index 2017 rankings

COUNTRY
Mauritius
Bahrain
Panama
Bulgaria
Macedonia, FYR
Uruguay
Philippines
Kazakhstan
China
Romania
Russian Federation
Kuwait
Jordan
Oman
Serbia
Turkey
Lebanon
Botswana
Argentina
Armenia
Azerbaijan
South Africa
Jamaica
Ukraine
Georgia
Colombia
Mongolia
Thailand
Mexico
Moldova, Rep.
Namibia

Tunisia

Bosnia and Herzegovina

Ecuador
Albania
Brazil

Sri Lanka
Peru
Dominican Republic
Guatemala
Viet Nam
Kyrgyzstan
Egypt
Zambia

Indonesia

SCORE
49.15
48.70
47.63
47.56
4742
47.28
46.42
4543
45.34
45.09
45.03
44.86
4464
4451
4338
43.16
43.02
43.00
42.89
42.84
4276
4275
4274
42.34
4210
41.63
41.53
41.50
4111
40.79
40.20
40.09
39.81
39.13
39.12
38.99
38.88
38.76
38.73
38.22
38.13
37.94
3733
37.05
36.81

OVERALL RANK
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90

INCOME GROUP
Upper-middle income
High income
Upper-middle income
Upper-middle income
Upper-middle income
High income
Lower-middle income
Upper-middle income
Upper-middle income
Upper-middle income
Upper-middle income
High income
Upper-middle income
High income
Upper-middle income
Upper-middle income
Upper-middle income
Upper-middle income
Upper-middle income
Lower-middle income
Upper-middle income
Upper-middle income
Upper-middle income
Lower-middle income
Upper-middle income
Upper-middle income
Lower-middle income
Upper-middle income
Upper-middle income
Lower-middle income
Upper-middle income
Lower-middle income
Upper-middle income
Upper-middle income
Upper-middle income
Upper-middle income
Lower-middle income
Upper-middle income
Upper-middle income
Lower-middle income
Lower-middle income
Lower-middle income
Lower-middle income
Lower-middle income

Lower-middle income
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REGIONAL GROUP
Sub-Saharan Africa
Northern Africa and Western Asia
Latin, Central America and the Caribbean
Europe
Europe
Latin, Central America and the Caribbean
Eastern, Southeastern Asia and Oceania
Central and Southern Asia
Eastern, Southeastern Asia and Oceania
Europe
Europe
Northern Africa and Western Asia
Northern Africa and Western Asia
Northern Africa and Western Asia
Europe
Northern Africa and Western Asia
Northern Africa and Western Asia
Sub-Saharan Africa
Latin, Central America and the Caribbean
Northern Africa and Western Asia
Northern Africa and Western Asia
Sub-Saharan Africa
Latin, Central America and the Caribbean
Europe
Northern Africa and Western Asia
Latin, Central America and the Caribbean
Eastern, Southeastern Asia and Oceania
Eastern, Southeastern Asia and Oceania
Latin, Central America and the Caribbean
Europe
Sub-Saharan Africa
Northern Africa and Western Asia
Europe
Latin, Central America and the Caribbean
Europe
Latin, Central America and the Caribbean
Central and Southern Asia
Latin, Central America and the Caribbean
Latin, Central America and the Caribbean
Latin, Central America and the Caribbean
Eastern, Southeastern Asia and Oceania
Central and Southern Asia
Northern Africa and Western Asia
Sub-Saharan Africa

Eastern, Southeastern Asia and Oceania

REGIONAL GROUP RANK
1
6
4
30
31

32
33
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Global Talent Competitiveness Index 2017 rankings

COUNTRY
Rwanda
India
Honduras
Paraguay
El Salvador
Morocco
Kenya
Bhutan
Nicaragua
Senegal
Lesotho
Ghana
Iran, Islamic Rep.

Bolivia, Plurinational St.

Venezuela, Bolivarian Rep.

Uganda
Algeria
Cambodia
Cameroon
Ethiopia
Pakistan

Mali
Bangladesh
Tanzania, United Rep.
Mozambique
Zimbabwe
Burkina Faso

Madagascar

SCORE
36.76
3565
3562
35.19
35.17
35.09
35.02
34.74
34.29
34.07
3392
33.89
33.54
33.29
3294
31.75
3157
31.10
30.68
29.90
2967
29.36
29.12
28.95
28.06
2745
2745
26.55

OVERALL RANK
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118

INCOME GROUP
Low income
Lower-middle income
Lower-middle income
Upper-middle income
Lower-middle income
Lower-middle income
Lower-middle income
Lower-middle income
Lower-middle income
Low income
Lower-middle income
Lower-middle income
Upper-middle income
Lower-middle income
Upper-middle income
Low income
Upper-middle income
Lower-middle income
Lower-middle income
Low income
Lower-middle income
Low income
Lower-middle income
Low income
Low income
Low income
Low income

Low income

REGIONAL GROUP
Sub-Saharan Africa
Central and Southern Asia
Latin, Central America and the Caribbean
Latin, Central America and the Caribbean
Latin, Central America and the Caribbean
Northern Africa and Western Asia
Sub-Saharan Africa
Central and Southern Asia
Latin, Central America and the Caribbean
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Central and Southern Asia
Latin, Central America and the Caribbean
Latin, Central America and the Caribbean
Sub-Saharan Africa
Northern Africa and Western Asia
Eastern, Southeastern Asia and Oceania
Sub-Saharan Africa
Sub-Saharan Africa
Central and Southern Asia
Sub-Saharan Africa
Central and Southern Asia
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa
Sub-Saharan Africa

REGIONAL GROUP RANK
6
4
15
16
17
17
7
5
18
8
9
10
6
19
20
11
18
13
12
13
7
14
8
15
16
17
18
19
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ENDNOTES

1

The expression Industry 4.0 was coined by the German government in
2011 to capture the digitalisation of manufacturing and smart, data-
driven production, and it was used as the logo that year for the Hannover
Fair. The term is now widely used to denote the Fourth Industrial
Revolution of robotics, big data, and artificial intelligence. The other three
industrial revolutions were those of mechanisation, mass production

and computerisation. Schwab (2016) gives three reasons why today's
transformation represents more than a prolongation of the Third Industrial
Revolution but rather the arrival of a Fourth and distinct one: the velocity
of change, the reach of such changes (disrupting almost every industry

in every country) and the scope of transformations (disrupting entire
systems of production, management and governance).

In order to analyse the types of jobs most affected by technology and
automation, research often categorises jobs as cognitive or manual

and, more importantly, as routine or non-routine (e.g., Autor et al.,

2003; Brynjolfsson & McAfee, 2014). The routine jobs—both cognitive
(say, payroll clerk) and manual (say, assembly line worker)—are being
automated faster than the non-routine ones; and this applies to both
cognitive (say, financial analyst) and manual tasks (chambermaid). In the
occupational statistics, the share of non-routine analytical and interactive
job tasks (which require expert thinking and complex communication
skills) is increasing. In the United States, this share has been increasing
steadily since 1960, while the share of routine cognitive and manual tasks
began to decline in the early 1970s, coinciding with the introduction of
computers and automated production processes (Autor & Price, 2013). In
general, jobs that involve originality, social intelligence, and interaction
with complex objects in unstructured environments are less likely to
become automated (Deming 2015).

Forbes and Associated Press use software designed by artificial
intelligence specialists to computerise the production of certain types of
articles (alongside their traditional journalists).

See, for instance, the estimation presented in the report Technology at
work v2.0: The future Is not what it used to be, produced by Oxford Martin
School at Oxford University and Citi Global Perspectives & Solutions (2016).

See Marcolin et al. (2016).

This is discussed in the Wall Street Journal article, America’s dazzling Tech
Boom has a downside: Not enough jobs, 12 October 2016.

Mortimer (1772, p. 72).
The lump of labour fallacy’ is described in Autor (2014).

Three-quarters of all industrial robots operate in four sectors: computers
and electronic goods, home appliances and components, transportation
equipment, and machinery (see http://www.ft.com/cms/s/0/dd793a7c-
2c92-11e6-a18d-a96ab29e3c95.html#taxzz4AsrFoY2s).

Harnessing the full growth potential of digital technology is thus
predicated not just on investments in skills and infrastructure but also on
reforming regulatory barriers by overcoming vested interests in order to
encourage all firms to compete by investing in these new technologies.
See World Bank (2016).

See Lorentz et al. (2015).

Autor et al. (2003) were among the first to study how computerisation
alters job skill demands. On the one hand, digitalisation can substitute
for workers in performing cognitive and manual tasks that can

be accomplished by following explicit rules; on the other hand, it
complements workers in performing non-routine problem-solving

and complex communications tasks. Therefore, their model implies
measurable changes in the composition of job tasks. Computerisation is
associated with reduced labour input on routine tasks, whether they are
manual or cognitive, and increased labor input of nonroutine cognitive
tasks (Autor & Price, 2013).

18 THE GLOBAL TALENT COMPETITIVENESS INDEX 2017

13

20

21

The polarisation of jobs has been well documented for the US economy
(see Autor et al.,, 2006; Autor & Dorn, 2013). Technology is partly
responsible. Advances in ICTs have directly changed job demands in

US workplaces while simultaneously facilitating the globalisation of
production by making it increasingly feasible and cost-effective for firms
to source, monitor, and coordinate complex production processes at
disparate locations worldwide. The globalisation of production has in turn
increased competitive conditions for US manufacturers and US workers,
eroding employment at unionised establishments and decreasing the
capability of unions to negotiate favourable contracts, attract new
members, and penetrate new establishments. Autor (2015) predicts that
that employment polarisation will not continue indefinitely, even in the
context of rampant automation. A significant stratum of middle-skill jobs
combining specific vocational skills with foundational middle-skills levels
of literacy, numeracy, adaptability, problem solving, and common sense
will persist in coming decades.

There is also the challenge of how to distribute the gains of technology
between capital and labour. American tech workers are getting a smaller
piece of the economic pie created from what they produce. As of 2014,
employee compensation in computer and electronic-parts making was
equal to 49% of the value of the industry’s output, down from 79% in
1999, according to the US Commerce Department (see America’s dazzling
Tech Boom has a downside: Not enough jobs, Wall Street Journal, 12
October 2016).

See, for instance, Hidalgo (2015).

Take, for example, the financial services sector that is visibly in the
upheaval of this transformation. Financial technology, known as Fintech,
is a new economic industry consisting of smaller players that use
technology to make financial services more efficient, upsetting the
established banks and insurance companies. Mobile payment systems
are at the heart of the new economy, in Kenya and India as well as
Denmark and the United States. Person-to-person lending upsets retail
banking, while crowdfunding encroaches on corporate banking. Nimble
new players are able to access cloud computing and vast amounts of
data to rival big incumbents in the provision of many services, including
payments, investment management, and lending, among others. And
they do that while remaining ‘light’ in terms of the infrastructure they
need. Those firms that have the talent to make sense of all the data
surrounding their competitive environment and convert it into actionable
information will have the edge.

In several chapters of the present report, attention is given to some of the
labour market frameworks and policies that appear to work well.

The modern era of globalisation started in the 1970s with the ‘unbundling’
of goods that were entirely domestically produced, when parts of

the value chain were offshored. It then intensified in the 1980s when
production stages that were originally housed in a single factory

were dispersed across borders. Globalisation is not a linear process.
Interdependence across borders is co-determined by many processes
that evolve, and technological change is one of them. Technology and
globalisation cannot be discussed in isolation. Firms are increasingly
integrated with other firms, customers, suppliers, governments, and
organisations in other locations, thereby creating a multi-level and
multi-dimensional arena of cooperation and interdependence. New
technologies and practices are more easily introduced across borders in
an interdependent world.

See America’s dazzling Tech Boom has a downside: Not enough jobs, Wall
Street Journal, 12 October 2016, using data from the US Labor Department
statistics.

Twentieth century trade involved the selling of goods made in factories
in one nation to customers in another. Twenty-first century trade involves
continuous, two-way flows of things, people, training, investment,

and information that used to take place within factories and offices

in one country. Advances in telecommunications and information
technology have made global value chains in goods possible by allowing
for the segmentation of production into units that can be dispersed
geographically and yet remain connected. Services inputs such as
transport, telecoms, logistics, distribution, marketing, and design provide
the ‘link’ or the ‘glue’ at each point of the value chain, without which a
finished product could not be realised.

World Economic Forum (2012), The shifting geography of global value chains:
Implications for developing countries and trade policy, Geneva: WEF Global
Agenda Council on the Global Trade System.
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These trends mirror those occurring in the world of work, where we no
longer think about jobs but about tasks. At the micro level, tasks are being
performed by the most competent people and teams, no matter their job
or position within the organisation chart. At the macro level of countries,
tasks are being performed by the countries that have a comparative
advantage at different stages of the value chain.

See http://www.ft.com/cms/s/0/7eaffc5a-289¢-11e6-8b18-91555f2f4fde.
html#taxzz4LMb5cDoZ

The next generation of miniaturised, complex products with short life-
cycles will require a level of assembly adaptability, precision, and reliability
that exceeds human capabilities.

The benefits of international technology diffusion can be achieved only
with the presence of modern institutional and governance structures, and
innovation systems that facilitate absorptive capacity. See Fu et al. (2011).

While inequality is rising within most countries, notably the high-income
ones, global inequality of incomes (i.e,, across countries) has been falling,
particularly since 2000 (Milanovic, 2016). The economic surges of China,
India, and some other nations have been among the most egalitarian
developments in history.

See Fu et al. (2011).

Although the economics of automated manufacturing close to the
consumer may be clear for high value added and fashionable goods,
it may still favour production in low-cost countries for goods that are
staples.

These technologies facilitate monitoring, controlling, tracking, and the
like, moving to ‘smart production’.

Yet country differences in the adoption of digital technologies still persist.
For example, the share of firms using online banking would be below 20%
in several middle-income countries, but more than 80% in others (World
Bank, 2016). The World Bank provides many other examples: the share of
retail firms that sell their products online varies substantially across Latin
American countries with a similar GDP per capita.

The internet is encouraging more cross-border exchanges of goods and
services, allowing consumers and firms to bypass national borders. But
cross-border issues—such as barriers to data flows and uncoordinated
regimes for intellectual property rights—are impairing the growth of
internet firms and robbing consumers of gains from increased digital
trade. This has also meant that many start-ups from smaller countries with
relatively modest domestic markets, particularly in Europe, are moving
their businesses to the United States as soon as they achieve a certain
scale (World Bank, 2016).

See Baldwin (2011).
See World Bank (2016).
See Mokyr et al. (2015).

Economic projections point to a need for approximately 1 million more
STEM professionals than the United States will produce at the current rate
over the next decade if that country is to retain its historical preeminence
in science and technology. See http://www.bls.gov/opub/mlr/2015/article/
stem-crisis-or-stem-surplus-yes-and-yes.htm

See Lewin et al. (2009).
See http://gelookahead.economist.com/clusters-of-excellence/

The internet can also facilitate market entry. Internet firms can start and
scale up quickly with relatively little staffing or capital investment. Cloud
computing—the leasing of computing and data storage services—
reduces start-up costs and allows firms to add capacity as the need arises,
which also reduces risk to investors.

The black swan theory, or theory of black swan events, is a metaphor
that describes an event that comes as a surprise, has a major effect, and
is often inappropriately rationalised after the fact with the benefit of
hindsight; the theory was developed by Nassim Nicholas Taleb (2007).

40 According to the World Economic Forum, soft-connectivity factors
include: technological innovation and diffusion (in government, in
business, and through public-private linkages); education and training
systems; innovative ecosystems involving small and medium-sized
enterprises; entrepreneurial culture; hubs for intellectual property,
including data storage; 'liveability'—quality-of-life factors—to attract
and retain talent; relationships that foster trust and affinity leading to
commercial and financial interactions; and an ‘open society’ where ideas
flow. See World Economic Forum (2016).

41 See Venables (2001).

42 The internet makes it easier for headquarters to transmit information,
supervise their factories, and coordinate the supply chain across borders,
encouraging firms to outsource not only manufacturing but also service
tasks.

43 See Leamer & Storper (2001).

44 For example, the Heidrick & Struggles’ Global Talent Index and, more
recently, the World Economic Forum’s Human Capital Index.

45 INSEAD built on its expertise and experience in developing two other
global indices, now widely recognised by the international community,
respectively in the domain of information technology (the Global
Information Technology Report's Networked Readiness Index, now in its
16th year of existence), and innovation (the Global Innovation Index, or GlI,
whose 9th annual edition was launched in August 2016). For additional
details, see INSEAD’s Global Indices page (http:/global-indices.insead.
edu).

46 See Cappelli & Keller (2014); Stahl et al. (2012).

47 The method and results of this audit are the subject of Chapter 7 in this
report.

48 This assessment was based on measures of (1) the readiness for
technology of the educational system, (2) the readiness of the
employment system, (3) the connectedness of stakeholders, and (4) seven
technological competences (see Chapter 6 in this report for details).
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Statistical Annex to Chapter 1

OVERVIEW

The statistics in this section analyse country performance in the
GTCI 2017 in terms of the overall score and also in terms of its pil-
lars and sub-pillars. Performance data are broken down in differ-
ent ways: by top performers (the top 15 GTCI score leaders) and
by region and income-group country categories (high, upper-
middle, lower-middle, and low income)!

Figure 1 presents the dispersion of GTCl scores by income
group and region. Regarding the former, although scores are
widely dispersed among high-income countries, even the group’s
poor performers are well above countries in the other income
groups (the worst performer of the high-income group is above
the median of countries in the upper-middle-income group). Re-
garding regions, the performance of countries in Eastern, South-
eastern Asia and Oceania is very heterogeneous. Europe also
shows a large heterogeneity, with large performance differences
between the top (Switzerland) and the bottom (Albania).

European countries continue to lead the GTCl rankings, with
16 of them in the top 25. Switzerland maintains its position at the
top, and this year the index sees three non-European countries
make up the top 10, led by Singapore (2nd), the United States

Figure 1
Country dispersion of GTCI scores

(4th), and Australia (6th). If we consider the top 25, six additional
non-European countries make the grade: Canada (13th), New
Zealand (14th), the United Arab Emirates (19th), Qatar (21st), Japan
(22nd), and Israel (25th).

The non-European leaders of the GTCl ranking can be
broadly classified into two groups: economies that have long
had favourable immigration policies (the United States, Canada,
Australia, New Zealand, and Israel), and economies that have a
clear focus on becoming ‘talent hubs’ (Singapore, the United
Arab Emirates, and Qatar).

The large differences across countries in GTCl scores are
driven by differences in performance in particular pillars. Coun-
tries differ substantially in the Retain pillar whereas they are more
similar in the Grow pillar (see Figure 2). In other words, the perfor-
mance of countries in retaining talents differs much more than
their capacity in growing them.

The heatmap of Figure 3 on page 24 presents the overall
rankings in the GTCl and those of each pillar, coloured by the
quartile to which the rankings of each of the 118 countries be-
long. The 29 countries that make up the top 25% of the overall
GTCl scores (the fourth quartile) are shown in the darkest shade
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Figure 2
Dispersion of country scores for each pillar

100

80

GTCl score

40

20

Enable Attract Grow

Note: GK Skills = Global Knowledge Skills; VT Skills = Vocational and Technical Skills.

and clearly dominate many of the pillars, particularly Enable (with
the exception of France, which ranks 34th in this pillar, and Slo-
venia, at 42nd) and Retain. This figure also shows that one pillar
where the top GTCI performers do not clearly dominate is Voca-
tional and Technical Skills (VT Skills).

TOP 15 COUNTRIES IN THE GTCI 2017

In general, countries within the top 15 in overall GTCl score show
a strong performance in each of the six pillars of the GTCl model.
Some high-performing countries just outside the top 15 lead in
some pillars. Germany (17th overall) is the leader in Vocational
and Technical Skills, and the Czech Republic (23rd) consistently
ranks highly in this domain. The United Arab Emirates (19th) and
Qatar (21st) are strong magnets of talent, as shown by their high
rankings in the Attract pillar. Estonia (20th) is a top performer in
Global Knowledge Skills.

Switzerland and Singapore continue to occupy the first two
positions in the GTCI, as in previous editions. Switzerland excels
at retaining domestically developed talent, particularly by offer-
ing an ideal economic environment in terms of its Regulatory,
Market, and Business and Labour Landscapes (as shown by its
ranking in the Enable pillarin Table 1). Singapore is also a leader in
the Enable pillar, which facilitates the city-state in becoming the
best performer in attracting talent from abroad.

Although sometimes switching positions, the group of
countries that make up the top 15 is quite stable. Germany and
Austria slip a few positions outside this group, while Ireland
makes it into the top 15 this year. The group of countries that
form the top 25 is virtually unchanged. Since few methodologi-
cal changes were made to the GTCl model with respect to the
2015-16 edition, the changes in ranking from last year to this one
can be considered reliable (though one should take into account
the inclusion of nine new countries in the GTCl sample, mostly in
middle- or lower-income groups).
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Switzerland (1st) is at the top overall by virtue of its strong
performance across all six pillars of the GTCI model. Switzerland
performs consistently well across the Enable (2nd), Retain (1st),
and Vocational and Technical Skills (3rd) pillars and their constitu-
ent sub-pillars. Performance in the Attract pillar (5th) is strong,
with the country showing an excellent capacity to attract and
retain global talent (5th in the External Openness sub-pillar), al-
though the Internal Openness sub-pillar (15th) shows a relatively
poorer performance—there is good social mobility (2nd), but
gender equality variables such as Female graduates (83rd) and
Business opportunities for women (25th) lag behind.

Singapore (2nd) is the top performer across the Enable and
Attract pillars, with uniformly high scores across their underlying
sub-pillars—only the variable Tolerance of immigrants shows rel-
atively poorer performance. Two dimensions in which Singapore
has room for improvement are Access to Growth Opportunities
(19th) and the Innovation output variable (6.2.1).

The United Kingdom (3rd) ranks consistently around the
top 10 in all pillars except Vocational and Technical Skills (33rd),
which contrasts markedly with the pool of Global Knowledge
Skills (2nd). The United Kingdom is an attractor of talent with its
good External Openness (7th), though we shall see in the future
whether Brexit alters this. This is complemented by flexible la-
bour markets and strong sustainability to retain talent. Internal
Openness (23rd), by contrast, has room for improvement—par-
ticularly in the indicators related to gender equality, which are
still lagging behind.

The United States (4th) continues to stand out as a top
performer in the Grow pillar (2nd), as a consequence of its high
ranking in Formal Education (2nd), its leading network of univer-
sities, and also its Access to Growth Opportunities (3rd). This al-
lows it to have an outstanding pool of Global Knowledge Skills
(3rd). Although the United States is not among the countries
with a large stock of migrants, at least as a percentage of the total
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population, it remains a highly attractive country to immigrants,
as noted in the GTCI 2015-16, since the country is one of the best
performers in terms of Brain gain (6th). One dimension that re-
quires attention is the development of Vocational and Technical
Skills (20th)—although labour productivity is high, the number
of people who have the skills needed to be technicians is rather
small given the size of the country.

Sweden (5th) performs consistently well across all six pillars,
belonging to the top 15 in each of them. In particular, Sweden
excels at retaining talent (4th in the Retain pillar). With strong
Formal Education and, above all, excellent access to Lifelong
Learning (3rd), the country can count on a well-balanced pool
of both Vocational and Technical Skills (10th) and Global Knowl-
edge Skills (11th). Even though Sweden is not one of the top at-
tractors of talent in terms of External Openness (28th) despite its
Lifestyle advantages (3rd), it is a top country in terms of Internal
Openness (2nd) with an exemplary Tolerance of minorities. One
of the dimensions that shows room for improvement is the Busi-
ness and Labour Landscape sub-pillar (35th)—particularly in its
Labour Market Flexibility component.

Australia (6th) is one of the top countries in the Attract pil-
lar (6th), the result of combining External Openness (8th) with
good Internal Openness (11th), and in the Global Knowledge
Skills pillar (5th). Formal Education (4th) is among the best in the
world, although Lifelong Learning has room for improvement;
Vocational and Technical Skills (25th) could also improve.

Luxembourg has slipped in the rankings from 3rd to 7th
place, but remains a top country in the Attract pillar (2nd), the
result of combining strong External Openness (3rd) with good
Internal Openness (5th). As a small country that has built an in-
ternational reputation as a centre of finance and industry, it also
excels at retaining its domestic talent (3rd in this pillar). Despite
the strong attraction of knowledge workers, the business envi-
ronment could progress in Labour Market Flexibility (Business
and Labour Landscape is 60th), reflecting the fact that over half
its native population works for the state. As is often the case in a
small country, Formal Education (46th) does not figure at the top,
particularly in terms of the top global universities.

Denmark (8th) is a top performer in the Grow (3rd) and En-
able (3rd) pillars. Formal Education (6th) is among the best in the
world, as is Access to Growth Opportunities (2nd). Danish people
can count on excellent personal rights and access to decision
making in the workplace. All sub-pillars of Enable are strong be-
cause Denmark combines a strong Regulatory and Market Land-
scape (10th and 7th, respectively) with a flexible labour market
that does not neglect social protection. Both Attract and Retain
belong to the top 15 but there is still room to advance, given the
excellent economic environment of the country.

Finland (9th) is the best in Formal Education (1st). The coun-
try ranks highly in the Grow pillar (4th) as a consequence, even
though Lifelong Learning and Access to Growth Opportunities
are not in the top 10. Although the pool of Global Knowledge
Skills (18th) can still be improved, the educational system is one
of the world’s best at matching the skills of people with the needs
of the economy (it is ranked 1st in the Employability sub-pillar).
The Enable pillar (6th) is also solid, led by a very strong Regulatory

Table 1
Countries with highest scores, by pillar

PILLAR TOP RANKING COUNTRIES

Enable Singapore, Switzerland, Denmark
Attract Singapore, Luxembourg, Qatar
Grow Netherlands, United States, Denmark
Retain Switzerland, Norway, Luxembourg

Vocational and Technical Skills ~ Germany, Finland, Switzerland

Global Knowledge Skills Singapore, United Kingdom, United States

Landscape (2nd). Although Finland exhibits robust Internal Open-
ness (4th), with high Tolerance of minorities and strong Social
mobility, External Openness (40th) is not among the best and the
country can still do much more to attract global talent.

Norway (10th) shows a pattern similar to that of other
Nordic countries: strong in Formal Education (11th) and indeed
across the Grow pillar (10th), and with an enviable Lifestyle (4th).
This helps to retain some of the best domestic talent (Norway
ranks 2nd in the Retain pillar). However, it is not among the top
countries for attracting foreign talent, as shown by its perfor-
mance in External Openness (30th). Nonetheless, Norway offers
wide-ranging opportunities to its own citizens by performing in
an exemplary way in terms of Internal Openness (3rd)—its Social
Diversity and Gender Equality indicators rank among the best
in the world. Even though Norway can count on an excellent
Regulatory Landscape (3rd), it has room for improvement in its
Business and Labour Landscape, with challenges in terms of La-
bour Market Flexibility. In general, Norway relies on a solid pool
of Vocational and Technical Skills (6th) but it still can advance its
Global Knowledge Skills (22nd).

The Netherlands (11th) is the world’s top country in the
Grow pillar (Ist). This is the result of a strong combination of
Formal Education (3rd), Lifelong Learning (7th), and Access to
Growth Opportunities (1st). The Netherlands falls just short of the
top 10 because, even though the country displays a fairly bal-
anced and consistent performance on the Enable (15th), Attract
(17th), and Retain (13th) pillars, its rankings in these are slightly
behind the top countries. Similarly, the pools of Vocational and
Technical Skills and Global Knowledge Skills are strong but slight-
ly behind the top countries (11th and 15th, respectively). Another
dimension for which the Netherlands can still improve is the
Business and Labour Landscape (43rd)—particularly in terms of
Labour Market Flexibility (where, as mentioned above, Denmark
is a European model).

Ireland (12th) is a top 10 country in the Enable (10th) and
Attract (Oth) pillars. This is reflected in its leading position in FDI
and technology transfer and its good ability to attract foreign tal-
ent (8th in Brain gain). In the Grow pillar, Ireland is a top performer
in Lifelong Learning (5th) but still has room to improve in Formal
Education (31st). The country’s pools of Vocational and Technical
Skills and Global Knowledge Skills are well balanced, but it could
improve at retaining its domestic talent (20th in the Retain pillar).

Canada (13th) ranks among the top 10 in the Enable (7th)
and Attract (7th) pillars. Regarding the former, the country
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Figure 3

Heatmap: Rankings on GTCI overall and by pillar

COUNTRY GTCI RANKING ENABLE ATTRACT GROW RETAIN VT SKILLS GK SKILLS
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Figure 3 (continued)

Heatmap: Rankings on GTCI overall and by pillar
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Table 2
Countries with highest GTCI scores by income and
regional groups

COMPARISON GROUP TOP 3 OF THE GROUP

By region

Central and Southern Asia Kazakhstan, Sri Lanka, Kyrgyzstan
Eastern, Southeastern Asia and Singapore, Australia, New Zealand
Oceania

Europe Switzerland, United Kingdom, Sweden
Latin, Central America and the Chile, Barbados, Costa Rica
Caribbean
Northern America United States, Canada

Northern Africa and Western Asia  United Arab Emirates, Qatar, Israel
Sub-Saharan Africa Mauritius, Botswana, South Africa
By income group
High-income countries Switzerland, Singapore, United Kingdom
Upper-middle-income countries  Malaysia, Costa Rica, Montenegro
Lower-middle-income countries  Philippines, Armenia, Ukraine

Low-income countries Rwanda, Senegal, Uganda

performs consistently well across the Regulatory (9th), Market
(19th), and Business and Labour (10th) Landscapes. In terms of
attracting businesses and people, Canada shows a good balance
between External Openness (10th) and Internal Openness (6th).
The country shows solid Lifelong Learning (12th) and Access to
Growth Opportunities (10th), but it can still upgrade its Formal
Education (17th), particularly by enhancing its pool of Vocational
and Technical Skills (26th).

New Zealand (14th) ranks among the top 10 in the Enable
(4th), Attract (8th), and Global Knowledge Skills (8th) pillars. The
country performs consistently well in the Enable sub-pillars: Reg-
ulatory Landscape (3rd), Market Landscape (20th), and Business
and Labour Landscape (8th). The educational system is strong (it
ranks in the top 20 in both Formal Education and Lifelong Learn-
ing), but it is mainly the Access to Growth Opportunities (5th)
that leads to its high ranking in the Grow pillar. One of the main
challenges holding New Zealand back is its poor showing in the
pool of Vocational and Technical Skills (34th).

Iceland (15th) demonstrates a strong performance in
Global Knowledge Skills (9th), with a good pool of higher com-
petences and the ability to innovate. Iceland achieves this with-
out neglecting the pool of Vocational and Technical Skills (27th).
Although the country has a desirable Lifestyle (6th), which trans-
lates into a strong Retain pillar score (6th), it still has room for
improvement in terms of talent attraction—it is ranked 22nd in
the Attract pillar. The consistently strong Regulatory, Market, and
Business and Labour Landscapes ensure a solid ranking in the
Enable pillar (19th).

ANALYSIS BY INCOME AND REGIONAL GROUPS

As shown in Table 2, the talent leaders of Europe—Switzerland
and the United Kingdom—take the top places in the high-
income countries, along with Singapore, the East Asian leader.
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The regions that do not have countries within the highest quar-
tile in the overall GTCl index (i.e, the top 29 countries) are Central
and Southern Asia, Sub-Saharan Africa, and Latin, Central Amer-
ica and the Caribbean. The case of Chile deserves particular at-
tention: it has the highest ranking within its region and for years
it topped the group of upper-middle-income countries. Starting
last year Chile was classified as a high-income country (following
the UN classification).

Income Groups

Bearing in mind the strong positive correlation between GTCI
scores and GDP per capita, analysing the relative positions of
economies within their respective income groups brings addi-
tional insights. A cursory glance at the pillar-specific performance
by income groups (see Figure 4) highlights the observation that
differences are more significant on the Output side (most notice-
ably for the Global Knowledge Skills pillar) than on the Input side.
This is perhaps not surprising. High-income countries rely more
on innovation, entrepreneurship, and collaborative partnerships
for growth—a reliance that is reflected in knowledge workers
with professional, managerial, and global leadership skills—than
do lower-income countries.

Unsurprisingly, the high-income group dominates the GTCl
rankings again this year, with a virtual stranglehold on the top
25th percentile of the list (i.e, the fourth quartile, comprising
the 29 countries in the heatmap shown in Figure 3), ranging
from Switzerland (1st) all the way down to the Republic of Korea
(South Korea, 29th). Switzerland is the most consistent high per-
former, never once dropping out of the top 10, regardless of the
pillar in question.

The only high-income countries that are not part of the
top 50 are Uruguay (51st), Kuwait (57th), and Oman (59th). The
latter two are particularly affected by a weak Grow pillar, which
mainly translates into a poor pool of Global Knowledge Skills.
Countries that were classified in the high-income group last year
and that have been downgraded to the upper-middle-income
group are Argentina (64th), the Russian Federation (56th), and
the Bolivarian Republic of Venezuela (Venezuela, 105th), all
of which continue performing poorly. These three countries
are particularly affected by a relatively poor performance in the
Enable pillar—showing weaker regulatory and market land-
scapes, especially in Venezuela.

Table 3 on page 24 tabulates the better-performing
countries (top 10) in each pillar by income group. Most econo-
mies display a good balance between the Input and Output sub-
indices. One pillar where not all developed countries are consist-
ently good is the Vocational and Technical Skills pillar (see the
heatmap in Figure 3). Although Germany (17th) and Switzerland
(1st) are clear leading countries in terms of their vocational
educational systems, some Eastern European countries exhibit
high performance in the Vocational and Technical Skills pillar:
Montenegro (44th in the GTCl), the Czech Republic (23rd), and
Slovakia (37th). By contrast, the United Kingdom (3rd), Australia
(6th), and New Zealand (14th) do comparatively much better on
the Global Knowledge Skills pillar than on the Vocational and
Technical Skills pillar, highlighting their economies’ structural
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Figure 4
Average pillar scores, by income group
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Note: The figure shows the average scores for each pillar of all countries within each group. GK Skills = Global Knowledge Skills; VT Skills = Vocational and Technical Skills.

shift towards knowledge jobs and services but perhaps leaving
gaps in the technical/vocational area.

We look now at the two best performers of the upper-
middle-income group and the lower-middle-income group,
both of which are seeking to advance into the corresponding
nextincome group.

Malaysia (28th) is the top-ranked country in the group of
upper-middle-income countries and it belongs to the fourth
quartile of top performing countries (see Figure 3). It is ranked
above many high-income countries such as South Korea (29th),
Portugal (31st), and Spain (35th). Malaysia performs particularly
well in the Enable pillar (22nd) and the pillar of Vocational and
Technical Skills (16th), both of which are part of the top quartile.
The Attract pillar (37th) is held back by relatively poor perfor-
mance in terms of Internal Openness (62nd)—there is ample
room for improvement in terms of Tolerance of minorities. By
contrast, Malaysia does relatively better on External Openness
(27th), where it is positioned in the top quartile of countries. The
Stock of migrants is not yet large relative to the total population,
although the country has been able to attract some foreign
talent and receives a high Brain gain ranking. The attraction of
talent is explained by the excellent performance of the country
in variables related to management practices and growth op-
portunities: Employee development (3rd), Relationship of pay to
productivity (4th), and Delegation of authority (10th). Costa Rica
(39th) is the next in the rankings of upper-middle-income coun-
tries, coming in above high-income countries such as Italy (40th),
Hungary (41st), and Saudi Arabia (42nd).

The Philippines (52nd) is the top-ranked lower-middle-
income country, ranking above several upper-middle-income
countries such as China (54th) and the Russian Federation (56th),
and even above some high-income countries such as Kuwait
(57th) and Oman (59th). Its greatest strength is its good pool of

both Vocational and Technical Skills (43rd) and Global Knowl-
edge Skills (40th). The next lower-middle-income country in the
rankings is Armenia (65th), which performs better than many
upper-middle-income countries such as South Africa (67th), Co-
lombia (71st), Thailand (73rd), and Mexico (74th).

Within the group of upper-middle-income countries,
BRICS countries are not getting stronger. In recent years, we
have witnessed a cooling off in the growth of emerging mar-
kets, and the big emerging countries are among those that had
decelerated the most. Indeed, we note the relative decline in the
talent competitiveness of the BRICS, especially in Brazil (81st ver-
sus 67th in 2015-16) where scores decline all round, particularly
in terms of growing talent—the pool of Global Knowledge Skills
(76th) is still limited compared with developed countries, even
though universities in Brazil rank high in quality. China (54th
versus 48th in 2015-16) and India (92nd versus 89th in 2015-16)
slip somewhat. Although China attains an impressive 4th place
in the sub-pillar of Talent Impact and is solid in the Grow pillar—
mainly supported by good Formal Education (23rd) and Lifelong
Learning (20th), the shortage of Vocational and Technical Skills
shows up clearly. China also still has ample room for improve-
ment in the Attract pillar (100th). India counts on a relatively solid
pool of Global Knowledge Skills (66th), at least compared with
other emerging markets, but the country is not able to retain, let
alone attract, talent (where it ranks 104th and 114th, respective-
ly). This is not likely to improve until India boosts performance in
its Regulatory (94th) and Market (99th) Landscapes. The Russian
Federation’s overall ranking (56th versus 53rd in 2015-16) re-
mains almost the same. The country counts on a solid pool of
Global Knowledge Skills (28th)—the result of a fine system of
Formal Education (30th). But its biggest challenge continues to
be the attraction of talent (ranked 107th in this pillar). This may
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Table 3

Best performers by income group

VOCATIONAL AND GLOBAL
GTCI ENABLE ATTRACT GROW RETAIN TECHNICAL SKILLS | KNOWLEDGE SKILLS

High income (46 countries)

Switzerland (1) Singapore (2) Singapore (2) Netherlands (11) Switzerland (1) Germany (17) Singapore (2)

United States of

Singapore (2)

United
Kingdom (3)

United States of
America (4)

Sweden (5)

Australia (6)

Luxembourg (7)

Denmark (8)
Finland (9)

Norway (10)

Malaysia (28)
Costa Rica (39)

Montenegro (44)

Mauritius (46)
Panama (48)

Bulgaria (49)
Macedonia, FYR (50)
Kazakhstan (53)
China (54)

Romania (55)

Philippines (52)
Armenia (65)
Ukraine (69)

Mongolia (72)

Moldova, Rep. (75)
Tunisia (77)
Sri Lanka (82)
Guatemala (85)

Viet Nam (86)

Kyrgyzstan (87)

Note: Numbers in parentheses are overall GTCI ranks.
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Switzerland (1)

Denmark (8)

New Zealand
(14)

Japan (22)

Finland (9)

Canada (13)

United
Kingdom (3)

Sweden (5)

Ireland (12)

Malaysia (28)

Mauritius (46)

Macedonia, FYR (50)

Costa Rica (39)

Botswana (63)

Jamaica (68)
Georgia (70)
China (54)
Namibia (76)

Thailand (73)

Bhutan (98)
Philippines (52)
Mongolia (72)
Sri Lanka (82)
Armenia (65)
El Salvador (95)

Zambia (89)
Guatemala (85)

Ghana (102)

Viet Nam (86)

Luxembourg (7)

Qatar (21)

United Arab
Emirates (19)

Switzerland (1)

Australia (6)

Canada (13)

New Zealand
(14)

Ireland (12)

Bahrain (47)

America (4)

Denmark (8)

Finland (9)

Switzerland (1)

Belgium (16)

United
Kingdom (3)

Sweden (5)

Australia (6)

Norway (10)

Norway (10)

Luxembourg (7)

Sweden (5)

United
Kingdom (3)

Iceland (15)

Singapore (2)

United States of
America (4)

Finland (9)

United Arab
Emirates (19)

Upper-middle income (35 countries)

Panama (48)
Costa Rica (39)
Malaysia (28)
Namibia (76)
Botswana (63)
Jamaica (68)
Mauritius (46)
South Africa (67)

Jordan (58)

Montenegro (44)

Costa Rica (39)

Malaysia (28)

Argentina (64)

China (54)

Macedonia, FYR (50)

Thailand (73)
Ecuador (79)
South Africa (67)
Mexico (74)

Botswana (63)

Mauritius (46)

Malaysia (28)

Bulgaria (49)
Kazakhstan (53)
Costa Rica (39)

Panama (48)
Macedonia, FYR (50)
Azerbaijan (66)
Romania (55)

Montenegro (44)

Lower-middle income (27 countries)

Zambia (89)
Kenya (97)
Guatemala (85)
Philippines (52)
Mongolia (72)
Ghana (102)
Honduras (93)
Armenia (65)

Lesotho (101)

Nicaragua (99)

Guatemala (85)
Ukraine (69)
Philippines (52)
El Salvador (95)
Honduras (93)
Mongolia (72)
India (92)
Moldova, Rep. (75)
Ghana (102)

Bolivia, Plurinational
St. (104)

Ukraine (69)
Armenia (65)
Tunisia (77)
Egypt (88)
Philippines (52)
Moldova, Rep. (75)
Morocco (96)
Kyrgyzstan (87)

Sri Lanka (82)

Mongolia (72)

Finland (9) ngggf: (3)
United States of

Switzerland (1) America @)

Czech Republic (23) Estonia (20)

Norway (10) Australia (6)

France (24) Israel (25)
Singapore (2) Switzerland (1)

Slovakia (37) NS

(14)
Sweden (5) Iceland (15)
Netherlands (11) Malta (26)
Montenegro (44) China (54)

Russian Federation

Malaysia (28) (56)

Azerbaijan (66) Costa Rica (39)

Mauritius (46) Panama (48)

Bosnia and )
Herzegovina (78) iR By 2

Serbia (60) Bulgaria (49)

Macedonia, FYR (50) Lebanon (62)

Kazakhstan (53) Montenegro (44)

Bulgaria (49) Turkey (61)

Lebanon (62) Serbia (60)

Philippines (52) Philippines (52)

Armenia (65) Armenia (65)

Kyrgyzstan (87) Ukraine (69)

Sri Lanka (82) Tunisia (77)

Indonesia (90) Viet Nam (86)

Ukraine (69) Egypt (88)

Tunisia (77) Mongolia (72)

Egypt (88) Moldova, Rep. (75)

Moldova, Rep. (75) India (92)
Bolivia, Plurinational

Nicaragua (99) St (104)
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Figure 5
Average pillar scores, by regional group
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Note: The figure shows the average scores for each pillar of all countries within each group. GK Skills = Global Knowledge Skills; VT Skills = Vocational and Technical Skills.

strengthen if the Regulatory Landscape (96th) and the Business
and Labour Landscape (80th) in the country improve.

Overall, a challenge for countries such as China and India
is to attract talent from abroad, particularly in the context of
large emigration rates of high-skilled people (with India being
more at risk of brain drain despite the connection with the di-
asporas working in the information technology sector). South
Africa (67th) also faces a challenge in retaining talent, which is
particularly affected by its unattractive Lifestyle (where it ranks
114th in terms of Personal Safety). It is worth adding that South
Africa ranks particularly poorly on Labour-employer cooperation
(109th) and Business-government relations (93rd).

The low-income countries in the GTCI sample come in last,
ranging from the 91st position held by Rwanda (the best per-
former of thisincome group) to the 118th position (Madagascar).
There are 10 countries of the GTCI sample that are classified as
low-income countries (many low-income countries do not have
enough data available to be included in the GTCI computations).

Regional Groups

Regions are composed of very heterogeneous countries. For
example, Sub-Saharan Africa includes ten low-income coun-
tries, with Rwanda (91st) as the highest ranked among them;
five lower-middle-income countries; and four upper-middle-
income countries, which occupy the highest ranking in the re-
gion. Northern America, on the other hand, includes only high-
income countries (the United States and Canada), which show
smaller differences in terms of development and GDP per capita.
Figure 5 shows how regions perform across the various pillars of
the GTCl model. Table 4 on pages 30-32 then lists the top
10 performers by regional group. Below are some highlights for
the best countries in each region:

Northern America (2 countries): Both Northern American
economies, the United States (4th) and Canada (13th), feature
in the top 15 high performers of this year's GTCl. The countries
are fairly evenly matched in the Enable pillar (Canada at 7th; the
United States at 11th), with good Regulatory and Market Land-
scapes—Canada performs better in the Regulatory Landscape
(Canada: 9th; the United States: 22nd) whereas the United States
outperforms Canada in the Market Landscape (Canada: 19th;
the United States: 5th). Although Canada is slightly better at at-
tracting talent (7th versus 16th in the Attract pillar), particularly
given its high tolerance of immigrants and minorities, the United
States ranks higher in the Retain pillar. Given the leading position
of the United States in the Grow pillar (2nd, compared with 12th
for Canada), it has been able to create a stronger pool of Global
Knowledge Skills (3rd, compared with 16th in Canada).

Europe (38 countries): Seven European countries are with-
in the top 10 high performers group in this year's GTCI. The Neth-
erlands, Ireland, and Iceland (all described above) join in the top
15. Yet performance in this region is heterogeneous. In general,
smaller European countries tend to perform better than larger
ones: for example, the Benelux countries (Belgium, the Neth-
erlands, and Luxembourg) all rank higher than larger European
economies such as Germany and France. France (24th) exhibits a
solid Grow pillar (18th), given the quality of its higher education
institutions. The country lags behind particularly in the Enable
pillar (34th)—its Business and Labour Landscape has room for
improvement, especially in terms of Labour Market Flexibility.
Among other big economies, Italy (40th) has the lowest overall
performance, ranking lower than many Eastern European coun-
tries. Although it can count on excellent clusters (a world-class
performer here), ltaly’s performance is affected by the Regula-
tory Landscape (57th) and, above all, the Business and Labour
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Table 4

Ten best performers by regional group

VOCATIONAL AND GLOBAL
GTCI ENABLE ATTRACT GROW RETAIN TECHNICAL SKILLS | KNOWLEDGE SKILLS

Northern America (2 countries)

United States of
America (4)

Canada (13)

Chile (34)
Barbados (36)
Costa Rica (39)
Panama (48)
Uruguay (51)

Argentina (64)

Jamaica (68)

Colombia (71)

Mexico (74)

Ecuador (79)

Switzerland (1)

United Kingdom
©)

Sweden (5)

Luxembourg (7)

Denmark (8)

Finland (9)
Norway (10)
Netherlands (11)
Ireland (12)

Iceland (15)

Canada (13)

United States of
America (4)

Barbados (36)
Chile (34)
Costa Rica (39)
Jamaica (68)
Uruguay (51)

Colombia (71)

Dominican
Republic (84)

Mexico (74)

Peru (83)

El Salvador (95)

Switzerland (1)

Denmark (8)

Finland (9)

United Kingdom
A3)

Sweden (5)

Ireland (12)

Norway (10)

Germany (17)

Netherlands (11)

Austria (18)

Canada (13)

United States of
America (4)

United States of
America (4)

Canada (13)

United States of

America (4)

Canada (13)

Latin, Central America and the Caribbean (20 countries)

Barbados (36)
Panama (48)
Costa Rica (39)
Uruguay (51)
Jamaica (68)
Chile (34)
Peru (83)

Dominican
Republic (84)

Guatemala (85)

Paraguay (94)

Luxembourg (7)

Switzerland (1)

Ireland (12)

United Kingdom
A3)

Sweden (5)

Norway (10)

Denmark (8)

Netherlands (11)

Belgium (16)

Austria (18)

Chile (34)
Costa Rica (39)
Argentina (64)
Barbados (36)
Uruguay (51)

Ecuador (79)

Mexico (74)

Colombia (71)

Brazil (81)

Venezuela, Bolivarian
Rep. (105)

Europe (38 countries)

Netherlands (11)

Denmark (8)
Finland (9)

Switzerland (1)

Belgium (16)

United Kingdom
©)]

Sweden (5)
Norway (10)
Ireland (12)

Iceland (15)

Chile (34)
Uruguay (51)
Costa Rica (39)
Barbados (36)
Panama (48)

Argentina (64)

Brazil (81)

Paraguay (94)

Ecuador (79)

Dominican
Republic (84)

Switzerland (1)

Norway (10)

Luxembourg (7)

Sweden (5)

United
Kingdom (3)

Iceland (15)
Finland (9)
Germany (17)
Austria (18)

Netherlands (11)

United States of
America (4)

Canada (13)

Chile (34)
Barbados (36)
Panama (48)

Costa Rica (39)
Jamaica (68)

Mexico (74)

Argentina (64)

Nicaragua (99)

Venezuela, Bolivarian
Rep. (105)

Colombia (71)

Germany (17)

Finland (9)
Switzerland (1)

Montenegro (44)

Czech Republic
(23)

Norway (10)
France (24)
Slovakia (37)
Sweden (5)

Netherlands (11)

United States of
America (4)

Canada (13)

Chile (34)
Costa Rica (39)
Panama (48)
Barbados (36)
Argentina (64)

Uruguay (51)

Colombia (71)

Mexico (74)

Jamaica (68)

Brazil (81)

United Kingdom
®3)

Estonia (20)
Switzerland (1)
Iceland (15)

Malta (26)

Sweden (5)
Luxembourg (7)
Ireland (12)
Denmark (8)

Netherlands (11)

(continued on next page)

Landscape (102nd)—Labour-employer cooperation is among
the lowest in the world. Italy has ample room for improvement in
terms of its External Openness in attracting talent from abroad.
Eastern, Southeastern Asia and Oceania (13 countries):
Singapore (2nd) is the flag bearer of performance in the region.
Next comes Australia (6th) and New Zealand (14th); the per-
formance of these three countries has been described above.
This region shows wide variety in terms of performance. Japan
(22nd) has a solid overall performance, although it dipped
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slightly with respect to last year's edition (19th position). One of
its main challenges is the Attract pillar (51st); Japan is far behind
the top three countries of this region, and even middle-income
countries such as Malaysia attract more foreign talent. Indonesia
(90th) has a long way to go to catch up on all the pillars, yet the
country is increasingly perceived by business leaders as be-
ing attractive to high-skilled people, scoring high on potential
Brain gain (even though the stock of migrants in the country
is still small). Thailand (73rd) also needs to catch up across the
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Ten best performers by regional group

VOCATIONAL AND GLOBAL
GTCI ENABLE ATTRACT GROW RETAIN TECHNICAL SKILLS | KNOWLEDGE SKILLS

Northern Africa and Western Asia (18 countries)

United Arab
Emirates (19)

Qatar (21)

Israel (25)

Cyprus (30)
Saudi Arabia (42)

Bahrain (47)

Kuwait (57)

Jordan (58)
Oman (59)

Turkey (61)

Mauritius (46)
Botswana (63)
South Africa (67)
Namibia (76)
Zambia (89)
Rwanda (91)
Kenya (97)

Senegal (100)

Lesotho (101)

Ghana (102)

United Arab
Emirates (19)

Qatar (21)

Israel (25)

Bahrain (47)
Saudi Arabia (42)

Oman (59)

Cyprus (30)

Georgia (70)
Kuwait (57)

Turkey (61)

Mauritius (46)
Rwanda (91)
Botswana (63)
Namibia (76)
South Africa (67)
Zambia (89)
Ghana (102)

Uganda (106)

Kenya (97)

Lesotho (101)

Qatar (21)

United Arab
Emirates (19)

Bahrain (47)

Kuwait (57)

Oman (59)

Cyprus (30)

Saudi Arabia (42)

Jordan (58)
Israel (25)

Lebanon (62)

Israel (25)

Cyprus (30)

United Arab

Emirates (19)

Qatar (21)
Bahrain (47)

Turkey (61)

Saudi Arabia (42)

Lebanon (62)
Kuwait (57)

Tunisia (77)

United Arab
Emirates (19)

Qatar (21)

Israel (25)

Saudi Arabia (42)
Cyprus (30)

Oman (59)

Kuwait (57)

Bahrain (47)
Azerbaijan (66)

Jordan (58)

Sub-Saharan Africa (19 countries)

Zambia (89)
Namibia (76)
Botswana (63)
Mauritius (46)
South Africa (67)
Kenya (97)
Senegal (100)

Rwanda (91)

Tanzania,
United Rep. (114)

Uganda (106)

South Africa (67)
Botswana (63)
Mauritius (46)

Ghana (102)
Lesotho (101)
Namibia (76)
Rwanda (91)
Kenya (97)
Senegal (100)

Tanzania,
United Rep. (114)

Mauritius (46)
Botswana (63)
Rwanda (91)
Namibia (76)
South Africa (67)
Zambia (89)
Senegal (100)
Ethiopia (110)

Cameroon (109)

Ghana (102)

Qatar (21)

United Arab
Emirates (19)

Israel (25)

Cyprus (30)
Azerbaijan (66)

Saudi Arabia (42)

Armenia (65)

Lebanon (62)
Georgia (70)

Jordan (58)

Mauritius (46)
South Africa (67)
Zambia (89)
Lesotho (101)
Namibia (76)
Botswana (63)
Madagascar (118)

Kenya (97)

Ghana (102)

Senegal (100)

Israel (25)

Cyprus (30)

Lebanon (62)

Armenia (65)
Turkey (61)

Jordan (58)

United Arab Emirates

(19)

Tunisia (77)
Saudi Arabia (42)

Egypt (88)

South Africa (67)
Botswana (63)
Namibia (76)
Mauritius (46)
Cameroon (109)
Kenya (97)
Uganda (106)

Senegal (100)

Mali (112)

Ethiopia (110)

different pillars, but it does boast a relatively good performance
in the Grow pillar (43rd)—particularly in the Lifelong Learning
sub-pillar (21st). Although the Republic of Korea (South Korea,
29th) makes it into the top quartile of this year's rankings, it is
the lowest-ranking high-income country in the region. Despite
being the top country in dimensions such as Tertiary enrolment
(2nd) and the Market Landscape (1st)—with world-class R&D in-
vestments—the country has major room for improvement in the
Attract pillar (70th).

Northern Africa and Western Asia (18 countries): The
United Arab Emirates (UAE, 19th), Qatar (21st), and Israel (25th)
are all part of the high-performing 25th percentile of countries
(i.e, the top quartile comprising 29 countries). The two Gulf Co-
operation Council (GCC) nations perform relatively better in the

(continued on next page)

Input pillars. They are good at attracting foreign workers (Qatar
comes in at 3rd and the UAE at 4th in the Attract pillar) and at
creating the proper context for the operation of businesses by
having a solid Enable pillar (Qatar is 18th; the UAE is 12th). Israel
performs better in the Output pillars and, in particular, it is a top
country in terms of Global Knowledge Skills (6th)—a dimen-
sion where the GCC countries lag behind. The Northern African
countries of the GTCl sample have the lowest performance in the
region in the overall GTCI score (Tunisia is 77th; Egypt is 88th;
Morocco, 96th; Algeria, 107th). Two countries have particular
potential to host creative talent. Turkey (61st) is relatively solid
in terms of Global Knowledge Skills (49th) and also has a rela-
tively strong Enable pillar (56th)—at least compared with other
middle-income countries. Its main weakness is that it does not

THE GLOBAL TALENT COMPETITIVENESS INDEX 2017 31



CHAPTER 1

Table 4 (continued)
Ten best performers by regional group

VOCATIONAL AND GLOBAL
GTCI ENABLE ATTRACT GROW RETAIN TECHNICAL SKILLS | KNOWLEDGE SKILLS

Eastern, Southeastern Asia and Oceania (13 countries)

Singapore (2) Singapore (2) Singapore (2)

Australia (6) New Zealand (14) Australia (6)

New Zealand (14) Japan (22) New Zealand (14)

Japan (22) Australia (6) Malaysia (28)

Malaysia (28) Malaysia (28) Japan (22)

Korea, Rep. (29) Korea, Rep. (29) Philippines (52)

Philippines (52) China (54) Mongolia (72)

China (54) Thailand (73) Thailand (73)
Mongolia (72)

Thailand (73)

Philippines (52) Korea, Rep. (29)

Mongolia (72) Viet Nam (86)

Australia (6)
New Zealand (14)
Singapore (2)
Japan (22)
Korea, Rep. (29)
Malaysia (28)
China (54)

Thailand (73)
Philippines (52)
Mongolia (72)

Singapore (2) Singapore (2) Singapore (2)

Australia (6) Malaysia (28) Australia (6)

Japan (22) Australia (6) New Zealand (14)

New Zealand (14) Japan (22) Korea, Rep. (29)
Malaysia (28) New Zealand (14) Japan (22)
Korea, Rep. (29) Korea, Rep. (29) China (54)

Philippines (52) Philippines (52) Philippines (52)

China (54)
Thailand (73)
Mongolia (72)

Indonesia (90)

China (54)

Malaysia (28)
Viet Nam (86)

Mongolia (72) Mongolia (72)

Central and Southern Asia (8 countries)

Kazzzl;:)stan Bhutan (98) Kaz?gl)stan India (92) Kaze:l;;\)stan Kaz:zl;:)stan Kaz:zl;:)stan
Sri Lanka (82) Kaz?:;‘;ta” Sri Lanka (82) Kyrayzstan Kyr%;ta” Kyr@g;;ta” India (92)
Kyr%g/;)stan Sri Lanka (82) Bhutan (98) RS Sri Lanka (82) Sri Lanka (82) Irsggs(lfg;;c
India (92) India (92) Kyr?;%“a” ";‘;’)l‘s(‘]agi)c Bhutan (98) India (92) Pakistan (111)
Bhutan (98) Kyrg(;é/%stan Ban(?l]aj)esh Sri Lanka (82) Irsgg)v\s(\fggi)c Ir;;lls(lforr;;c Ban(?\f;esh
'E‘gp's('fg‘)c Ba”(?'f;em India (92) Bhutan (98) India (92) Pakistan (111) Sri Lanka (82)
Pakistan (111) Iﬁ;,)}ls(l]a{r)gi)c Pakistan (111) Pakistan (111) Pakistan (111) Bhutan (98) Kyrg?;/;)stan
Ban(g]\]agesh Pakistan (111) \rs;,:s(l]ag;i)c Bangladesh Ban(?lfad)esh Ban(g]l]a;j)esh Bhutan (98)

attract foreign talent (its Attract pillar ranks a low 110th). Jordan
(58th) can be highlighted as a place to which corporations may
gravitate, with a relatively high score for Global Knowledge Skills
(52nd). Unlike Turkey, Jordan does increasingly attract foreign
talent (it has become a technology and start-up hub for its re-
gion). Yet Jordan still faces challenges regarding its reputation.
Although it currently has a large migrant population, with skilled
workers among the many refugees, and it does well in attracting
International students (19th), the perception of business leaders
is mixed when it comes to its Brain gain attractiveness. Saudi
Arabia (42nd) performs even better than some European coun-
tries—such as Greece (43rd) and Bulgaria (49th)—but it still lags
behind the regional leaders.

Latin, Central America and the Caribbean (20 coun-
tries): Chile (34th) is the top performer of the region, particu-
larly given its strong Grow pillar (22nd). Although its stock of
migrant population is still rather low, Chile is increasingly con-
sidered a country that is attractive to foreign talent. This is espe-
cially the case given recent policies intended to attract foreign
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entrepreneurs (Santiago, the capital, is increasingly called ‘Chil-
econ Valley’). Such success is likely to continue given the good
business environment prevalent in the country (Enable pil-
lar: 30th). The country can also count on a solid pool of Global
Knowledge Skills (34th) and is able to retain a large share of its
talent, given a good Lifestyle by regional standards. Costa Rica
(39th) and Panama (48th) stand out for their strong Attract pil-
lars (25th and 23rd, respectively). These countries have become
hubs in Central America. Uruguay (51st) is another country with a
strong Attract pillar (28th), in addition to its relatively good Grow
pillar (41st). None of the other countries in the region exhibit an
impressive performance or even a performance corresponding
to their level of development. Brazil and Mexico, the two largest
economies of the region, are below the median in terms of GTCl
score. Brazil has been discussed above (in the BRICS section).
Mexico (74th) counts on a relatively good Grow pillar (50th), with
solid Lifelong Learning. But the country faces a big challenge in
retaining its talent (it ranks 86th in this pillar)—a challenge that is
more likely to be met once Mexico improves in terms of Lifestyle
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(84th in this sub-pillar), particularly by offering more security to
its citizens.

Central and Southern Asia (8 countries): Despite this
group only having eight countries represented in the GTC|, it
has the largest potential pool of human capital of all the regions
more than 1.7 billion people live in Central and Southern Asia,
with India leading the way (with a population of over 1.25 bil-
lion). Unfortunately, the region’s talent performance is not good.
Kazakhstan (53rd) is one of two upper-middle-income coun-
tries (the other is the Islamic Republic of Iran, 103rd) and it
clearly dominates this group. Kazakhstan ranks above the me-
dian of performance in the GTCl sample (mainly supported by its
relatively good Enable pillar, ranked 58th) but is an outlier: sec-
ond place is taken by Sri Lanka (82nd) and third by Kyrgyzstan
(87th), which are well below in terms of ranking. Kazakhstan is
able to attract foreign businesses and some talent, fuelled by its
oil industry and an eagerness to diversify its economy (Attract
pillar: 61st). Yet the country is lagging behind in the Grow pil-
lar (90th)—particularly because Lifelong Learning and Access
to Growth Opportunities are immature. Without doubt, the im-
provement of India would have the greatest impact in terms of
the pool of talent not only in this region but also globally. As
discussed in the BRICS section, India (92nd) has been able to cre-
ate a stable pool of Global Knowledge Skills but it has suffered in
the Retain pillar (104th). Although diasporas have been engaged
successfully in some industries, a great deal of talent continues to
leave the country, and thus India still experiences a brain drain.

Sub-Saharan Africa (19 countries): Four upper-middle-
income countries of this group occupy the highest rankings:
Mauritius (46th), Botswana (63rd), South Africa (67th), and
Namibia (76th). Only Mauritius is above the median GTCl score,
supported by a solid Enable pillar (35th in the rankings); the
Regulatory Landscape of the country is particularly good (26th).
This edition of the GTCI has improved coverage of many coun-
tries in this region, which often show data limitations: big econ-
omies such as Nigeria are still not covered, but Mauritius was
covered this year after being absent in the previous editions. In
general, talent performance is not good in this region, although
Botswana and South Africa continue to lead this group.

ENDNOTE

1 Countries are grouped according to the World Bank Income
Classifications. Economies are divided based on their gross national
income (GNI) per capita, calculated using the World Bank Atlas method.
The groups are: low income; lower-middle income; upper-middle income;
and high income. Regional groups are based on United Nations Regional
Classifications: Europe; Northern America; Latin, Central America and the
Caribbean; Central and Southern Asia; Eastern, Southeastern Asia and
Oceania; Northern Africa and Western Asia; and Sub-Saharan Africa.
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CHAPTER 2

The Skills Imperative:
Shaping the Future of Work
through Talent and Technology

Alain Dehaze
The Adecco Group

When the first steam locomotive rolled out more than two centu-
ries ago, ladies were warned that travelling at more than 30 kilome-
tres per hour could endanger their health. Today we have become
used to breakneck technological change. But the uncertainty and
fears prompted by innovation in the world of work can still be
strong, and the demand for new skills to master them as acute.

We now live in a world of ambiguity and unpredictable
change, where a host of complex and highly entrenched fac-
tors are shaping the labour market. In today’s global and vola-
tile economy, a contingent workforce has become essential to
meet businesses’ growing need for flexibility. The advance of
technology and digitalisation is triggering a profound automa-
tion of work, with the impact shifting from routine and repetitive
functions to 'knowledge workers’. Demographics, in the form
of longer life expectancy and lower birth rates, is transforming
employment requirements and leading to more open borders
and greater labour mobility in the effort to meet skills gaps and
productivity issues. The sociology of work is also changing, as
employees become more mobile and flexible: they are turning

increasingly into independent contractors, while ‘jobs for life’ be-
come rarer and the workplace becomes ever more diverse. And
regulatory constraints can increase complexity, while we have
seen countries that innovate and reduce bureaucracy benefit-
ting from significant competitive advantages.

THE ROLE OF TECHNOLOGY

Against this background, this chapter focuses on the advance
of technology and hyper-connectivity, because together they
are creating once-unimaginable innovations and opportunities.
Technology, in fact, is one of the most disruptive developments
in the world of work, and is having some of the fastest conse-
quences. Of course technological advancement interacts with
factors such as economics, demographics, and regulation, and
strict demarcations will not always be possible because their
consequences often blur and overlap. For example, demograph-
ics and ageing are expanding the need for healthcare; technol-
ogy and artificial intelligence can help respond to this need, cre-
ating new opportunities for labour.
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Some studies estimate that rising automation has put up
to one job in two at risk.! The Organisation for Economic Co-op-
eration and Development (OECD) argues more cautiously that
across 21 of its 35 member states only 9% of jobs are automat-
able on average? Whatever the precise number, however, there
is little doubt that the inexorable rise of artificial intelligence will
boost the use of robotics, which is now reaching take-off thresh-
old in many industries. According to one projection, the share
of tasks performed by robots will climb from a global average
of around 10% across all manufacturing industries to about 25%
by 202572

The onward march of the robots will vary by industry and
economy. Studies place Canada, Japan, South Korea, the United
Kingdom, and the United States among the leaders. By contrast,
Austria, Belgium, France, Italy, and Spain are relative laggards.
Some, such as Thailand and China, are taking up robots more
enthusiastically than might be expected, considering their rela-
tively low wages. That may be because, even in these contexts,
the savings offered by using robots instead of employees are al-
luring. Average labour costs in manufacturing in 2025, adjusted
for inflation and other costs and productivity-boosting develop-
ments, may be 33% lower in South Korea and 18% to 25% lower
in China, Germany, the United States, and Japan than they other-
wise would have been.’

As the use of robots becomes entrenched in manufacturing,
for example, human manufacturing tasks will turn more complex.
The capacity of workers to master new skills and the availability of
programming and automation talent will become more impor-
tant—the presence of workers with these skills will replace low
labour costs as an essential element of manufacturing competi-
tiveness. That suggests fundamental shifts in the skills that workers
will need to succeed in advanced manufacturing roles.

The good news is that technology might be killing jobs, but
not work, thanks to sector shift. In 1900, 41% of the US workforce
worked in farming. By 2000, that had sunk to just 2%, mostly as
a result of the arrival of machines. While the entire developed
world has shifted from agriculture to manufacturing and, more
and more, to services, the number of jobs has always climbed’?

Recent studies suggest that six out of ten young people
entering the world of work by 2025 will go into professions that
do not exist today® Just think of all the new opportunities be-
ing created by the internet of things and the rise of ‘smart’ prod-
ucts. Apart from creating wholly new positions, engineers and
information technology (IT) specialists will almost certainly find
themselves collaborating ever more closely at each stage of the
product development and manufacturing process. In software,
Modis (the global leader in IT staffing services) forecasts show
sharply increasing demand for programmers, software engi-
neers, analysts, web software developers, data scientists, user
experience designers, interface designers, and health IT profes-
sionals by 2024 (Figure 1)/ In engineering, a surge in positions
that need to be filled is expected for quality, mechanical, and
manufacturing engineers, as well as for civil engineers, who will
cooperate with T specialists to design the smart cities of today
and tomorrow.
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The increasing use of big data is also spurring demand for
specialists able to manipulate and interpret the flood of raw
numbers now obtainable. Cloud-based databases, in particular,
have changed the world for many businesses, creating new op-
portunities for professionals with advanced degrees in statistics
and computer engineering, such as data modelling analysts,
data scientists, data warehouse managers, and data security
analysts.

Overall, a Modis study projecting to 2017 forecast a 12% rise
in demand for tech workers by 2024 in the United States, com-
pared with projected growth of just 6.5% in all other industries.
That translates to 488,500 new tech jobs in the period—and
commensurate salary hikes reflecting surging demand®

AGEING AND HEALTHCARE IN THE DIGITAL AGE
One area where the impact of technology is being particularly
felt is healthcare. Moreover, health and ageing trends will have
major implications for labour. By 2030, people over age 65 will be
the fastest growing slice of the population globally, resulting in
rising needs for personal care and medical backup. Such demo-
graphic changes will trigger new positions and specialisations in
health and personal care especially. The World Health Organiza-
tion puts the likely staff shortage at about 7 million worldwide

Digitalisation and the internet of things are overlapping
with medicine. New jobs, such as bioinformatics technician and
nuclear medicine technologist, will develop rapidly at the in-
tersection of healthcare and technology. Professions that need
cross-fertilisation and a combination of medical, digital, and sta-
tistics skills—such as data scientists and bioinformatics techni-
cians—will also be in much greater demand.

Thanks to rapid progress in genetics and genomics, the rise
of connectivity in healthcare, along with ever-more personalised
medicine, is prompting a revolution in conventional treatments.
Diagnostic and therapeutic decisions will increasingly be taken
by computers, with physicians becoming ‘bio-counsellors’ who
provide a sympathetic ear and help patients with their maladies
in the broadest terms, predicts Guy Vallancien, a French surgeon.
He underlines what is expected to be soaring demand for soft
skills and ‘the human touch’ in an ever-more automated medical
world!® Some figures highlight the expected boom in connect-
ed medicine. In 2014, the digital health market was valued at €2.7
billion. Although the worldwide number of ‘connected’ objects
is currently estimated to be around 15 billion, it is forecast to sky-
rocket to between 50 billion and 80 billion by 2020. Already more
than 100,000 health-based apps are available."

Advances in artificial intelligence will play a prominent role.
Artificial intelligence will help to analyse patients’ symptoms,
cross-referencing these against cohorts of other patients and
accelerating diagnosis and prescription of personally appropri-
ate treatments. Over time, doctors’ training will change to focus
increasingly on working with machines. All that will trigger mas-
sive changes in medical training and ways to work. The likely
rise in outpatient treatment through technological progress will
prompt increasingly mobile healthcare, with specialists visiting
patients at home, while 24-hour cover is provided via real-time
video and data links. Although doctors will remain the prime
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Figure 1
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Figure 2
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caregivers, demand will rise for a new breed of professionals, at
the intersection of medicine and IT, with medical skills short of
those of a full physician but sufficient for supervising, monitor-
ing, and remote care. And as technology helps with the improve-
ment of data analysis and diagnostics, time and space is freed
up for doctors and all healthcare personnel to improve personal
treatments—tailored and personalised cures—highlighting the
continued need for the human touch even in an era of ever-in-
creasing automation.

THE SKILLS DILEMMA
Together, demographics, the pace of technology, and globalisa-
tion will deepen a problem that already exists today: the skills
dilemma. Currently, the skills needed to fill the new positions
fostered by technology are not available. This gap is not being
addressed adequately. The European Commission has forecast
a shortfall by 2020 of 756,000 information and communication
technologies (ICT) professionals (Figure 2).” It also estimates that
90% of jobs will require some digital competence, as this is vital
for innovation, growth, employment and competitiveness.”

Public-private alliances should play a critical role in ad-
dressing such disparities. The European Commission has already
launched a skills agenda to improve the understanding and
development of skills in Europe!® Paramount in this agenda is
the role of investment in education, which today means lifelong
learning as a primary way to upskill mature workers, secure their
employability, and fight unemployment.

It is also crucial to revolutionise the school system to better
bridge the transition from education to work. Here the private
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sector can also play a role, cooperating with governments and
education institutions to boost young people’s employability
and shape professional profiles that are able to meet the markets’
needs. A key example is the development of the apprenticeship
system in new contexts and countries—a model that has proved
its worth over decades in countries where it is established.

It is essential that young job seekers combine formal ed-
ucation with practice as early as possible. Already they have a
host of opportunities—beginning with internships, apprentice-
ships, and temporary work. These experiences will help them
to strengthen their resumés and develop key soft skills, which
are expected to be decisive advantages over those competing
robots.

Companies have also multiple options for joining forces
and making an impact in education. For example, the Adecco
Group is part of the Global Apprenticeships Network (GAN), a
body I chair that brings together local stakeholders to develop
and implement work-based learning systems tailored to the situ-
ation of particular countries. So far, such national networks have
been established in Argentina, Colombia, Indonesia, Spain, Tur-
key, and Mexico. At least five more countries are under considera-
tion for the programme.

Adecco Group subsidiaries are also active in education and
training efforts to help close the skills gap. In Italy, Modis is in the
second year of its Young Digital initiative, a partnership with the
Minister of Labour and within the Youth Guarantee framework.
Modis has made a commitment to train 1,000 young people
through 12-week intensive ICT boot camps as its contribution to
reduce the digital mismatch. More broadly, Adecco Italy has so
far placed more than 7,000 young people within the Youth Guar-
antee scheme. TecnicaMente is another initiative with which
Adecco ltaly is involved. Launched in 2014 to boost school-work
continuity, it targets technical institutes. In 2015, 41 institutes and
1,200 students were put into contact with 250 potential employ-
ers by presenting innovative projects. The scheme helps de-
velop skills through student-company cooperation as projects
progress, and gives potential employers access to the best can-
didates in technical disciplines.

In Germany, since 2011, the Adecco Group's euro engineer-
ing (ee) has organised the ‘'ee campus’, a career entry programme
for young engineers. This programme is designed to educate
young engineers in modern techniques in electrical, mechanical,
and chemical engineering. Eight ee campus cycles have been
run so far, with more than 153 graduates.

In France, in September 2015, Adecco Group introduced the
Grande Ecole de I'Alternance. The objective of Adecco Group,
France, is to train 10,000 apprentices in three years, driving the
development of skills that improve youngsters' employability
and better serve the needs of French companies.

The focus in France has been to act on skills shortages via
specific tripartite training programmes between Adecco, schools
and institutes, and private-sector employers. Adecco Group,
France, sources young candidates, places them at companies, and
manages their training in partnership with specialised schools and
institutes while the companies provide the workplace experience.
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Examples include locomotive drivers placed with Eurotunnel, and
web and applications developers with Microsoft.

This emphasis on technical competence should not be in-
terpreted as an undervaluation of soft skills. The Adecco Group
believes firmly in the adage of ‘hiring for attitude and training for
skills’ Even a cutting-edge technology group such as Google ar-
gues that, of the five attributes required by all employees, exper-
tise comes last.® More important are learning ability, emergent
leadership, humility, and ownership. Because we live in an age
of uncertainty and continuous change, hard skills also need to
change continuously. Thus it is of primary importance that suc-
cessful workers have soft skills that allow them to navigate the
inevitable change and deal with complexity.

This approach very much concurs with the experience of
Adecco and the findings of the attitude research conducted in
2016 by Le Fonds de Formation pour les Intérimaires.® That study
shows the top five soft skills for youth were: having the right atti-
tude; flexibility; good oral communication abilities; the capacity to
present oneself professionally; and being punctual. Some 46% of
youngsters were not hired because they had the wrong attitude.
And no less than 30% failed because they did not arrive on time.

Further important soft skills include an ability to adapt to
very different and fast-evolving business conditions, an eager-
ness to learn continuously and improve, networking and active
collaboration skills, creativity, conflict management skills, and an
ability to influence. Last, but definitely not least, young people
must embrace mobility, which is a boost to both hard and soft
skills. In this context, mobility includes searching for international
experience, developing international networks, and nurturing
foreign language skills.

HUMAN RESOURCES 4.0

The radical transformation of the labour market sketched out
above inevitably leads to another point: changes to companies’
human resources (HR) practices, including new ways to hire and
train staff. Although the human factor—empathy, understand-
ing, creativity—will remain irreplaceable, technology and big
data will transform HR work.

Most obviously, technology will improve the quality and
efficiency of search and match in recruitment. Research shows
that 59% of companies currently give up their search after two
months if they are not successful—wasting precious time and
resources.” Technology should greatly improve that. But there
will also be a significant impact through creating new HR man-
agement systems exploiting the value of hyper-connectivity,
such as ‘smart working” and the remote management of a dis-
persed workforce.

Such developments are already underway. In France, for
example, since 2015 Adecco has harnessed a software-based
digital recruiting system for professional staffing. Developed by
Talentoday, with which Adecco partners, the system is based on
machine learning. Put more simply, it uses an algorithm, devel-
oped with the Massachusetts Institute of Technology (MIT), to
analyse all available profiles (over 3 million of them, split by pro-
fession, seniority/experience, etc.) based on demography, per-
sonality, motivation, and engagement. Following the data trawl,

the system provides a predictive analysis that helps to match
candidates’ profiles with the exact demands of the potential em-
ployer and its corporate culture. The system enables a transition
from a recruiter’s ‘gut feeling’ to a data-driven, fact-based screen-
ing and matching process. The technology additionally assists
HR management and talent-development practices. It helps, for
example, employees’ career development by supporting HR
departments in devising accurate training modules and pro-
grammes based on the employees’ strengths and weaknesses
and their motivational levers.

The scheme also rests on recruitment research by the Adec-
co Group,”® which finds that traditional recruitment could be ham-
pered by misalignments between candidates and recruiters on
values, management style, or motivational drivers. CVs and inter-
views should be supplemented by more detailed assessments of
candidates’ personalities and drivers. Through a tailor-made one-
day Assessment Center procedure, Adecco Group's professional
staffing agencies, such as Spring and Badenoch & Clark, invite em-
ployment psychologists to join the recruiters to obtain a broader
view of candidates’ abilities. Using a 'real life” setting, the process
goes far beyond discussing candidates’ previous jobs to look into
everything from their listening skills and ability to understand
clients’ needs to their empathy and negotiating competence. By
including approaches to problem solving, priority setting, and
managerial style, this assessment procedure allows a deeper eval-
uation of candidates’ profiles to match the company’s culture as
well as the needs of the specific job position and seniority.

NEW PARADIGMS IN WORKFORCE
MANAGEMENT

New paradigms are clearly emerging in the work environment.
The factors mentioned have shaped the current millennial gen-
eration of workers, whose attitudes differ in many ways from
those of their predecessors—for example, in the multi-career
approach and in the importance they place on work-life balance.

In a world where technology and the internet make infor-
mation virtually uncontrollable, potentially unlimited, and al-
ways accessible to those possessing the right skills, a clear shift in
workplace conventions is now perceived: from hierarchy to net-
work, from respect for the status quo to respect for the content,
and for a more collaborative attitude in general. The recognised
leader is no longer the one who rules by authority or seniority,
but the network member best able to influence others, share
knowledge, coordinate teams, and catalyse strengths. Put anoth-
er way, this is a process of moving from ownership and control to
sharing, and from a formal planning environment to one based
more on experiment, quick reaction, and chance.

The impact of hyper-connectivity and mobility spawns a
diffused work-life blend, resulting in the desire for greater au-
tonomy: work moves outside the confines of traditional work-
ing hours and spaces with employees having total control over
their schedule and environment. That is part of a broader trend
towards an increasingly dispersed workforce, leaving companies
free to tap into an international pool of top talent, while workers
can compete and gain from access to the global labour market,
expanding their opportunities and prospects.
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Even for the more traditionally minded worker, an office
desk is no longer a must. Although there is still some resistance
in certain countries and companies, the idea of remote ‘smart’
working is gaining ground. The Adecco Group Work Trends
Study shows that 55% of job seekers would appreciate working
more from home—and would also value trying out other forms
of work flexibility, such as co-working offices. The research also
shows that 87% of recruiters felt the advantages of smart work-
ing—such as the possibility of organising one’s working time
independently and of improving one’s work-life balance by re-
ducing the time and cost of commuting—outweigh any disad-
vantages for job seekers, such as perceived isolation, less interac-
tion with colleagues, and difficulty in sharing corporate culture.®

This combination of economic, demographic, technologi-
cal, and sociological factors lies behind the progressive evolu-
tion of the traditional labour contract form. The paradigm is
shifting from ‘the salary man’ to individuals hiring out their tal-
ents for specific projects, a move from the value attributed to a
fixed contract to a search for employability ‘boosts’. In this new
environment, training, investment in professional development,
and continuous learning and upskilling are becoming ever-more
desirable values for a new generation of workers envisaging a
multi-career professional life.

That view is underlined by research by Adecco ltaly, pub-
lished in May 2016, showing a fascinating change even in a coun-
try where, until very recently, a job-for-life was the highest aspira-
tion. Now job seekers seem to be growing much more positive
about flexibility. The research shows, for example, that 57.6% of
job seekers thought people working for themselves had better
opportunities for self-development.®

THE REGULATORS’ CHALLENGE

Policymakers need to capitalise on the opportunities afforded
by the global economy. They need to simplify red tape, reduce
bureaucracy, and cut non-wage labour costs. They must also
foster the development of new forms of work while investing in
active policies against unemployment and insecurity. The latter
should include training and incentives to work and to entrepre-
neurship, such as help with start-ups.

Admittedly, establishing and then implementing such poli-
cies can prove quite a challenge for regulators, caught as they are
between the need to boost competitiveness and the require-
ment to preserve social stability and equality. But more complex
regulation—in the form of stifling bureaucracy and market rigid-
ities—will not help. Just look at France, a country known for its
regulatory zeal, which has of late looked more to simplifying its
rules to improve its global competitiveness.

In determining effective policies and reforms able to boost
competitiveness, public-private partnerships can also assist by
investing in the right training and sustainable solutions to pro-
tect workers, developing employability and securing companies’
flexibility. Consider the recent innovation achieved with the CDI
intérimaire (open-ended agency work contracts) scheme in
France,” or the staff leasing project that contributed to provid-
ing 5,000 permanent jobs in Italy in 2015. Essentially, under such
schemes workforce solutions providers, such as Adecco, can hire
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permanent personnel. The latter remain on the provider's pay-
roll, gain security, and are made available to companies when
required. In this way, such contracts guarantee companies flex-
ibility, with workers available at virtually a moment’s notice, but
also flexible should the market circumstances change. In France,
where Adecco is the market leader in agency work, with a 47%
share, the company has been behind no less than 3,400 CDI
intérimaire contracts since March 2014, while 7000 have been
provided in the whole French labour market. Since summer 2015,
we have seen an acceleration in contracts thanks to new legis-
lation, meaning we are currently signing up between 300 and
400 additional candidates a month on a group basis, confirming
the goal of 15,000 for Adecco by the end of 2018 and 20,000 for
the entire industry by end 2017. Beyond providing flexibility, such
schemes protect workers and adhere to the principle of continu-
ous learning by offering the opportunity for training and upskill-
ing between assignments.

IN CONCLUSION

The time has come to start talking about Human Resources 4.0.
Robotisation and hyper-connectivity are driving an epochal
change in our lives and in the world of work, creating a host of
new jobs in the labour market but also highlighting the fact that
many of the new skills required to capitalise on such opportuni-
ties are not yet adequately on tap. Meanwhile, it is evident that
companies’ organisation and management styles are facing a
paradigm shift, moving towards network setting, knowledge
sharing, and international mobility. Finally, public-private allianc-
es are decisive: they play a vital role in developing the skills need-
ed to drive the progress of our companies and countries, and
to foster sustainable solutions that secure protection to workers
and boost businesses’ competitiveness. Employers, regulators—
all of us—should make sure we can meet the challenge together.
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TEN NEW WORK ORTHODOXIES FOR THE SECOND MACHINE AGE

Ten New Work Orthodoxies
for the Second Machine Age

Jacques Bughin, Susan Lund, and Jaana Remes

McKinsey Global Institute

The foundations of the ways we work have been shaken over
the past two decades by several trends. These include the shift
of employment from manufacturing and primary industries
into service sectors; high levels of unemployment, particularly
among the young; a growing gap in wages between the very
top earners and the bottom half of earners; and the increased
polarisation of labour-market opportunities between high- and
low-skill jobs!

Digitalisation is now adding new opportunities for both
workers and companies and is simultaneously adding new
stresses to the traditional ways we work. Digital platforms such
as Toptal, Upwork, and LinkedIn are matching talent with needs
in the labour market and, in the process, are emerging as sources
for global contracting services. At the same time, humanoid ma-
chines such as Honda's ASIMO robot have captured both media
attention and the public imagination—and they are stirring ex-
istential anxieties about the future of human labour itself? Think
tanks and organisations such as the World Economic Forum are
forecasting the likelihood of major job substitution by automa-

tion based on artificial intelligence? Some academic studies,
notably by Frey and Osborne (2013) and Bowles (2014), estimate
that close to 50% of US and European jobs could be at risk of be-
coming automated, although other studies put that figure much
lower*

Whatever the estimates, it is crucial to examine a number
of core hypotheses about how we work and whether that may
change. Many predictions about the impact of automation re-
main rooted in current orthodoxies about the workplace. This
chapter anticipates 10 changes in these tenets that are likely
to influence the analysis of how the labour market can evolve.
These changes are grouped into three categories of changing
orthodoxies: those about the nature of occupations, those about
labour supply, and those about labour demand. The most com-
mon of these orthodoxies are that most jobs are performed by
full-time salaried employees in companies; that institutions such
as unions bargain with firms to set wages and employment and
work practices; that the level of educational attainment is a good
predictor of whether or not someone will be hired; that career
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Figure 1
Automation potential of US occupations
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Source: Chui, M., Manyika, J., & Miremadi, M. (2015). Four fundamentals of workplace
automation. McKinsey Quarterly, November 2015.

Note: Automation potential refers to the technical feasibility of automation from
adapting currently existing technologies.

tracks within firms are driven by hierarchical organisational prac-
tices; and that occupations consist of a bundling of tasks that fit
the traditional industrial workflow of companies?

In the second machine age® these and other orthodoxies
are likely to evolve dramatically. As one example, consider how
the conventional notion of ‘a job exclusive to one firm’ in the
software industry has changed with digitalisation: TopCoder,
one of the largest platforms using crowdsourcing for software
development, has built a community of more than 750,000 en-
gineers working on tasks often external to their own enterprise
job. Recent research by the McKinsey Global Institute (MGI) has
sized the number of people engaged in ‘independent work'—
those who are self-employed, freelancers, or working on short-
term contracts. It finds that at least 25% of the working-age pop-
ulation in the United States and Europe is already engaged in
this type of activity as a primary or secondary source of income?

Likewise, the long-established view of a job as ‘a fixed bun-
dle of tasks’ has been redefined in many occupations’ Lower-
value tasks that used to be carried out by high-priced engineers,
doctors, and lawyers are being performed instead by mid-skill
workers. This enables the most valuable talent to focus on what
it does best. Similarly, consider that most TV advertising inven-
tory used to be sold upfront, at the start of the season, based on
the convention that published programme grids were a good
proxy for audience and sales. With digitalisation, media are shift-
ing to automated programmatic advertising sales that have
much higher trading frequency than the one-off upfront sea-
sonal sales. The traditional paradigm of sales is no longer about
TV audiences but about smart, targeted advertising and about
multiscreen sales opportunities beyond TV. For those working
in media, automation may lead to a reduction in jobs devoted to
the mechanical placement of ads—but, at the same time, it may
also create new tasks such as new analytic, yield-management
functions and the bundling of traditional and digital advertising
inventory.
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WORK ORTHODOXIES CHALLENGED

Only by considering the change in orthodoxies can one antici-
pate the evolution of the way we work. The following 10 changes
in labour market orthodoxies, while not exhaustive, are likely to
influence how the labour market could evolve.

Changing orthodoxies about the nature of
occupations

Two orthodoxies affect the nature of occupations: the idea that
occupations comprise a series of bundled tasks, and the idea
that they are performed as rigid, well-defined jobs. Digitalisation
is changing both these conventions.

1. From ‘bundled’ occupations to ‘unbundled’ and
‘re-bundled’ ones. Digitalisation’s first important transforma-
tion is the way it can unbundle and re-bundle tasks that con-
stitute traditional job occupations. This trend began in earnest
20 years ago with the rise of outsourcing, which was followed
by offshoring. It continues as companies look critically at which
tasks of the highest-skill talent can be shifted to other workers—
whether those are in-house employees, independent contrac-
tors, or employees of a contracting firm. With digitalisation, it is
important to examine not just occupations in their entirety but
also the constituent activities that make up these occupations,
for two reasons. First, as research by MGl suggests, the distribu-
tion of automatable activities follows a Pareto distribution, with
20% of occupations having 70% or more of their activities au-
tomatable—although there are only about 5% of all US job oc-
cupations for which virtually all activities can be fully automated
(Figure 1)) (These percentages refer to the technical feasibility of
automating activities by adapting currently available technolo-
gies.) Second, with digitalisation, some tasks can be re-bundled
with other tasks to form new types of occupations and jobs. For
instance, manufacturing in most developed countries has wit-
nessed a wave of offshoring to lower-cost countries as a way to
remain competitive. Robotic process automation will not only
act as a virtual workforce for many routine tasks, but may lead
to a reverse trend—re-shoring—because new human jobs will
need to be deployed close to robots in order to handle excep-
tions, complexity, and new services in process automation. Will-
cocks’ work, for example, suggests that for every 100 jobs lost, 65
new ones could be created, making the full substitution effect of
automation much smaller than sometimes claimed."

2. From rigid occupations to more project-based work.
A typical work notion is that a person is plugged into an or-
ganisation to fulfil a job that is well defined and rigid until she
or he moves into a new occupation, often within the same or-
ganisation. To represent this structure, an organisation chart is
drawn with lines and boxes. Of course, companies sometimes
restructure their organisations to improve efficiency and cut
costs, following mergers and so on. The organisation chart is
then redrawn, but still with well-defined jobs. But increasingly
these rigid organisation charts are morphing into an approach
to work that is more project-based. Companies that take this ap-
proach can match the best person with the right project and in-
crease productivity substantially as a result. For example, 3M—a



US producer of office supplies and other products—created an
integrated technology platform for workforce planning that in-
creased internal mobility for employees and boosted productiv-
ity by 4%.” Media production or new information technology (IT)
developments are typically project-based; this approach is likely
to become a new norm for the way companies work with digi-
talisation. Work by MGl looking at companies using digital social
tools shows that one critical benefit of those tools is that they en-
able greater work agility. Indeed, 66% of companies with strong
digital adoption of these tools expect that their workflow will be-
come more project-based than function-based, and that teams
in the future will self-organise. The consequence of this shift will
be a very different organisation with different jobs and functions,
and with a much shorter time frame for projects or work carried
out than currently is the case within traditional organisations.”

Changing orthodoxies about labour supply

Six orthodoxies underpin labour supply in developed econo-
mies. They are that the best jobs are salaried ones in compa-
nies, that labour supply is typically time-inelastic, that it is rarely
mobile, that a person’s education is a reliable indicator of his or
her work potential, that people work for wages, and that official
unions represent workers. The digital era is challenging and, in
some cases, transforming those orthodoxies.

3. From salaried jobs to the rise of independent work-
ers. Today, non-salaried forms of employment in Europe and
the United States are already large—and they are growing. MGl
research finds that roughly 25% to 30% of the working-age
population is engaged in some form of independent work. They
include self-employed people and freelancers who earn the
majority of their income outside of a salaried job, as well as an
even larger number of people—including students, retired peo-
ple, and caregivers—who earn supplemental income through
independent work.* Digitalisation will be an important force
in favour of work outside the boundary of firms. Digitalisation
technologies make it easier to switch to self-employment. They
provide the tools for a ‘business in a box, incorporating a web-
site to create a retail presence; a global distribution platform to
cover multiple markets; cloud technologies to outsource back-
office solutions; and artificial intelligence tools to support sales,
customer care, and so on. Online digital platforms such as Task-
Rabbit and Uber allow people to engage in freelance work, even
without having to acquire special tools, or to do so for only a few
tasks. MGl estimates that 4% of employment is already driven by
a labour- and capital-based sharing economy.” Digital platforms
could also bring new workers into the labour pool. For example,
older Americans have powered the ‘gig economy’ in the United
States, according to one study.®

4. From employer-determined to worker-determined
hours. A common assumption in the past has been that labour
supply is relatively time-inelastic. Evidence for this can be found
in many countries; implementing reforms for more flexible and
longer work hours can be difficult. Attempts to do so sometimes
prompt labour strife and strikes. But what are the true personal
preferences of workers? MGl sought to test this recently with a
survey that asked 16,000 European citizens in eight countries
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about their willingness to make trade-offs between social secu-
rity and leisure in return for higher incomes and more consump-
tion. The result was that, rather than wanting to work less, people
were actually willing to work about 1.8 hours more per week in
order to secure and enhance their revenue” Digitalisation ena-
bles such aspirations to become reality. A large share of workers
on digital work platforms worldwide already perform more than
one job, often freelancing on the side to supplement their pri-
mary jobs as salaried employees. A new labour force survey of
France, Germany, Spain, Sweden, the United Kingdom, and the
United States finds that around 25% of people in traditional jobs
would prefer to be independent workers with autonomy and
control over their hours, and a similar share of people who are
inactive would work if they could find flexible hours.® According
to arecent study by Katz and Krueger (2016), the majority of Uber
drivers in the United States, for instance, use the platform to earn
supplemental income; many are students and retirees.

[tis possible to envisage many people with a range of skills
shifting from a single job to multiple independent forms of work.
Already some academics supplement their work with consulting,
private classes, or writing activities and medical doctors in hospi-
tals can build secondary practices that are privately owned, and
so on. Tracking such activity could require new tools, including
ways to measure the number of people who work for multiple
employers as well as the number of workers who are independ-
ent because they want to be rather than because they are un-
able to find more opportunities for salaried employment.

5.From local to more global supply. Individual mobility is
relatively low. The current share of the world’s population living
and working abroad amounts to less than 5% of the labour force
worldwide—a number that changed little between 1980 and
2010. Even in the United States, a famously footloose society, the
rate of mobility among workers has been declining: up until the
1980s, one in five Americans moved every year; today it is closer
to one in ten, a decline that began in 1990.° Likewise, within
countries, labour markets tend to be relatively local, with only
a small percentage of people working more than 50 kilometres
from their homes. Digitalisation will change this as global plat-
forms facilitate the matching of people from far away. Jobs will
go to people, rather than people to jobs. A typical example of this
change is Amazon’s Mechanical Turk—which characterises itself
as ‘an online marketplace that gives businesses and developers
access to an on-demand, scalable workforce’”® Although only
4% of workers in information and communication technologies
(ICT) in the United States are Indian-born, 20% of ICT tasks sent
out for completion in the United States are performed by Indian
‘turkers' (Figure 2)' Such platforms can be controversial because
they raise concerns about downward pressure on wages, but
they can also create opportunities for skilled workers—includ-
ing those in developed countries—and potentially reduce costs
to companies; these savings could be passed on to consumers.

6. From education markers to initiative takers. A tradi-
tional view has been that education—especially in the fields of
science, technology, engineering, and mathematics (STEM)—
acts as an effective marker of talent for job hiring. Digital plat-
forms and applications enable a far richer set of information
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Figure 2

Global digital labour platforms and cross-border labour: The example of Amazon Mechanical Turk
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US ICT tasks performed through
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Source: Mechanical Turk application program interface, US migration database, US statistics, retrieved April 2016.

signals to potential employers. Lund et al. (2016), for instance,
report that Catalyst DevWorks, which provides software and
engineering services, evaluated hundreds of thousands of IT
systems managers and found no correlation between college
degree and professional success. In reality, the ability to perform
a job depends on many factors besides education; these range
from a capacity for teamwork to the ability to supervise and,
in some cases, even physical strength. Those factors of course
depend, albeit imperfectly, on certain skills. A professional cho-
reographer, for example, needs more physical strength than an
ability to monitor equipment, while a software engineer needs
less physical strength than an ability to take the initiative, and
so on. Digitalisation changes this equation. With the rise of au-
tomation, creativity and taking the initiative will become critical
markers for a job and a good wage. Those features are becoming
less and less correlated with education, (even STEM education),
as pinpointed by recent research by MacCrory et al. (2016). Online
work platforms will become a more effective way of measuring
abilities than more typical markers, such as the level of educa-
tional attainment, because they provide data about the skills,
networks, and careers of job-seekers, as well as recommenda-
tions from previous employers and colleagues. Recent work by
MGI suggests that online platforms induce people to reengage
in the workforce while also improving the matching of jobs and
workers, both within and between firms. In total, the matching
ability can create up to 1 percentage point more of employment,
effectively reducing the natural unemployment rate in many de-
veloped economies” A Linkedin survey found that a substantial
proportion of respondents who had switched jobs said their use
of online talent platforms had cut their search time and broad-
ened or improved their job options (Figure 3).

7.Value exchange: From work for wages only to partici-
pation for other compensation. The typical value exchange
orthodoxy of labour is that, for the most part, people work in a
company in exchange for a salary. Non-monetary elements oth-
er than wages may exist, including job satisfaction, but do not
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seem relevant. Digitalisation is changing the nature of the value
exchange, with many workers using digital platforms as a way to
participate and contribute their time, energy, or ideas for non-
monetary value. A large proportion of users posting on YouTube
do so for peer recognition or the chance to become famous by
attracting a large crowd to view their creations, while a growing
number post online just for the fun of it?* Indeed, non-financial
motivation or ‘free work’ has been an important motor for the
growth of the internet in general; think of sites such as Wikipe-
dia that depend almost entirely on volunteers. In the corporate
world, 35% of new products introduced at Procter & Gamble
came from co-creation on its Connect + Develop platform—and
the largest number of contributors were retired former P&G em-
ployees eager to spend a few hours contributing to their former
employer without remuneration”* A Toptal survey in 2016 of re-
cent college graduates found that flexibility and control of hours
were more important to job seekers than salary® The benefits of
such contributions to those making them are hard to measure,
but they are nonetheless real.

8. From unions to communities. Unions have long been
the representative body for most workers, engaging on their be-
half in bargaining over work practices with employers. In recent
years, however, trade unions have been challenged. The share of
workers represented by unions in Organisation for Economic Co-
operation and Development (OECD) member nations fell from
34% in 1979 to 17% in 2014. Union membership in the United
States dropped from a peak of 21 million in 1979 to 14.5 million
in 2014, while in the United Kingdom the decline was almost
50%—from nearly 12 million members in 1979 to under 6.5 mil-
lion in 2013.2° Although there are multiple causes for this erosion
of membership, unions will continue to be a statutory fixture in
many countries as key partners for employers’ associations and
governments, not just for wage-setting but also for issues rang-
ing from professional training to unemployment insurance. But
digitalisation will probably have some impact on the institution-
alisation of workers' representation. As already noted, the diver-



Figure 3
Online talent platforms and labour market frictions
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sity and multiplicity of work preferences is increasing with on-
demand and other types of work. For the union management
trying to represent the ‘median’ union worker, this makes the
job of representing people engaged in such varied work forms
increasingly difficult. At the same time, online communities are
flourishing as social meeting web-spaces for users and peer
community members. These could become a new reference for
labour organisations. Fruit pickers are a case in point. In the past,
fruit pickers had to seek employment on their own during fruit
season. Now they organise themselves via online communities
and present their joint forces directly to employers. For example,
Australia’s Fruitpickingjobs.com.au not only enables pickers to
join forces, but it also helps with visa applications, accommoda-
tion, and other services.

Changing orthodoxies about labour demand

The final two orthodoxies affect the nature of labour demand:
the idea that capital is pitted against labour and the notion
that jobs are created by companies. Once again, digitalisation is
changing both these conventions.

9. From capital against labour to capital working with
labour. Economic models of production often assume substi-
tution between capital and labour as production factors. With
digitalisation and automation, the companies creating the most
jobs are also those that are seeking new skills and digitally savvy
workers. The skills most in demand on LinkedIn tend to be in are-
as of cloud and distributed computing, big data, data marketing
analytics, cybersecurity, and user interface design.?’ These talents
in turn tend to be complementary to new forms of digital capi-
tal deployed. For instance, the return on investment in big data
capital architecture and systems is higher than the cost of capital
if companies invest in complementary big data talent (both ana-
lytic specialists and business people able to make sense of these
new analytics)?® This complementarity is far from being fulfilled
today, however. MGl estimates that the United States alone could

face a shortage in 2018 of between 140,000 and 190,000 people
with deep analytical skills and a further 1.5 million managers and
analysts with the know-how to use the analysis of big data to
make effective decisions” In Europe, roughly half of the work-
force currently is reported to have insufficient digital literacy—if
true, this creates a major dilemma for companies seeking to in-
vest in new forms of digital capital

10. From jobs created by companies to jobs driven by
an ecosystem. In the recent past, companies were the basis of
hiring decisions. The performance of firms guided the opportu-
nity to expand output and, with this expansion, new jobs and
new capital investment. With digitalisation, a common firm strat-
egy has been to serve as a platform interacting among multiple
firms. Successful firms are at the centre of digital platforms with
multiple multi-market contacts, which constitute a new ecosys-
tem offering many more jobs than within a single firm. Apple’s
introduction of the iTunes store gave birth to a major mobile ap-
plication industry, creating more than 1 million additional jobs
in both the United States and in Europe. Likewise, the YouTube
platform has given rise to the presence of multichannel networks
aggregating micro-channels into cohesive targeted marketing
propositions for advertisers. For e-commerce, major players such
as Amazon, Rakuten, and Alibaba provide distribution and host-
ing platforms for millions of small and medium-sized enterprises
and workers to sell their products and services worldwide; these
smaller companies thereby entrust their fate to companies that
organise new digital ecosystems rather than companies that em-
ploy them directly.

FILTERING A NEW FUTURE

How work will evolve in the second machine age is a complex
question. ‘Prediction is very difficult, especially if it's about the future’,
to quote the great Danish physicist Niels Bohr. But one thing we
can predict is that new orthodoxies will change the notion of
work and the current way of organising it. In this changing en-
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vironment, job tasks will be increasingly re-bundled, and capital
and labour may complement one another rather than substitute
for one another. Workers will be represented by more agile com-
munities, along with unions. The ability to take initiative and to
exhibit resilient learning over time may become the new core la-
bour skills. For companies, emerging new forms of more flexible
labour provide a significant opportunity to improve agility by
tailoring the workforce to operational needs at any given time.

For workers with the necessary skills, freelance or contin-
gent jobs may bring greater satisfaction and freedom to shape a
career and work-life balance at will. But in this second machine
age, the critical challenge for workers and policymakers alike will
be how to identify and acquire the needed skills that automation
will not be able to replace.

For the moment, the new orthodoxies must still be tested
before they can be used to make accurate predictions about the
future of work. As a first step, these orthodoxies need to be un-
derstood, and taken into account, before making claims that all
our jobs are on the line.

ENDNOTES

1 See Autor & Dorn (2013). In Europe, the European Centre for the
Development of Vocational Training (Cedefop) has shown that sectors
with a low proportion of high-skill workers tend to recruit fewer high-skill
people in the future, creating a sectoral polarisation in the UK economy.
See Cedefop (European Centre for the Development of Vocational
Training), (2011), Labor-market polarisation and elementary occupations in
Europe, Luxembourg, Publications of the European Union.

2 More information about Honda's robot ASIMO (an acronym for Advanced
Step in Innovative Mobility) can be found at http://asimo.honda.com/.
Among media highlights, Adidas is building a fully automated factory
in Germany to produce shoes, but the capacity of this plant will still be
less than 1% of its full production in China. Likewise, Foxconn is claiming
to replace 50,000 workers by robots in Asia; those robots, however, cost
$35,000 each, or a multiple of human salary, so the equation is still in
favour of humans. See Reboot: Adidas to make shoes in Germany again—
but using robots, The Guardian, 25 May 2016, available at https:/www.
theguardian.com/world/2016/may/25/adidas-to-sell-robot-made-shoes-
from-2017; and Apple supplier Foxconn replaces 60,000 humans with
robots in China, Marketwatch, 28 May 2016.

3 The World Economic Forum has predicted that more than 5 million jobs
could be lost to robots in 15 major developed and emerging economies
over the next five years (World Economic Forum, 2016).

4 Bowles (2014); Frey & Osborne (2013); see also Arntz et al. (2016).

5 This chapter builds on research on labour-related issues by the McKinsey
Global Institute, including Dobbs et al. (2012); Manyika et al. (2015);
Manyika et al. (2013); and Manyika, Lund, et al. (2011).

6 The 'second machine age'is a reference to the seminal book by Erik
Brynjolfsson and Andrew McAfee entitled The second machine age: Work,
progress and prosperity in a time of brilliant technology. See Brynjolfsson &
McAfee (2014).

7 LaToza & van der Hoek (2016).

8 See Manyika et al. (2016).

9 Lundetal. (2012).
10 Bughin (2016a), (2016b); Chui et al. (2015), (2016); Spence & Manyika (2015).
11 Willcocks (2016).
12 World Economic Forum (2012).
13 Bughin et al. (2016).

14 See Manyika et al. (2016).

48 THE GLOBAL TALENT COMPETITIVENESS INDEX 2017

15 Manyika et al. (2015).

16 Katz & Krueger (2016).

17 Labaye et al. (2015).

18 See Manyika et al. (2016).

19 Molloy et al. (2014); Manyika, Lund, et al. (2011).

20 This characterisation is from Amazon's Mechanical Turk's welcome page,
available at https://www.mturk.com/mturk/welcome

21 Bughin (2016¢).

22 Manyika et al. (2015). The report estimates that the use of an online talent
platform can improve profit by up to 2.75%. This estimate includes not
only better matching in hiring and in new functions within firms, it also
includes greater participation of people in the workforce.

23 Bughin (2007), (2015).
24 Huston & Sakkab (2006).

25 Toptalis a platform that connects employers with top talent. See Toptal
Survey: Recent grads care more about money than using their degree-or
job flexibility, Toptal Press Release, 24 May 2016.

26 OECD.Stat database, statistics on union members and employees. See
also Why trade unions are declining. Blog post, The Economist explains,
28 September 2015, available at http://www.economist.com/blogs/
economist-explains/2015/09/economist-explains-19

27 EPSC (European Political Strategy Centre), (2016), The future of work: Skills
and resilience for a world of change, EPSC Strategic Note 13, European
Political Strategy Centre, 10 June.

28 Bughin (2016b), (2016d).
29 Manyika et al. (2011).

30 European Commission, (2014), Measuring digital skills across the EU: EU wide
indicators of digital competence, European Commission, available at https:/
ec.europa.eu/digital-single-market/en/news/measuring-digital-skills-
across-eu-eu-wide-indicators-digital-competence

31 Apple, (2016), Record-breaking holiday season for the App store.
Press Release, 6 January 2016, available at http://www.apple.com/pr/
library/2016/01/06Record-Breaking-Holiday-Season-for-the-App-Store.html

REFERENCES

Arntz, M., Gregory, T, & Ulrich, Z. (2016). The risk of automation for jobs in OECD
countries: A comparative analysis. OECD Social, Employment and Migration
Working Papers No. 189. Paris: OECD Publishing.

Autor, D. H. & Dorn, D. (2013). The growth of low-skill service jobs and the
polarization of the US labor market. American Economic Review, 103(5),
1553-97.

Blanchflower, D. G. (2015). Self-employment across countries in the Great
Recession of 2008-2014. Randstad, May 2015.

Bowles, J. (2014). The computerisation of European jobs. Blog post, Bruegel, 24 July
2014. Available at http://bruegel.org/2014/07/the-computerisation-of-
european-jobs

Brynjolfsson, E. & McAfee, A. (2014). The second machine age: Work, progress
and prosperity in a time of brilliant technology. New York: W. W. Norton &
Company.

Bughin, J. (2007). How companies can make the most of user-generated content.
McKinsey Quarterly, August 2007.

———. (2015). Designing robust strategies for the digital age. Journal of Digital &
Social Media Marketing, 2(4), 317-326.

———. (2016a). Big data, big bang? Journal of Big Data 3(2).

———. (2016b). Big data: Getting a better read on performance. McKinsey
Quarterly, February 2016. Available at http.//www.mckinsey.com/
industries/high-tech/our-insights/big-data-getting-a-better-read-on-
performance



———. (2016¢). People flows in an era of digital globalisation. Presentation, ILO
meeting on People Mobility, Geneva, May 2016.

—— (2016d). Reaping the benefits of big data in telecom. Journal of Big Data.
Available at http:/link.springer.com/article/10.1186/540537-016-0048-1/
fulltext.html

Bughin, J., Chui, M., & Harrysson, M. (2016). How social tools can reshape
organization. McKinsey Global Institute survey results, May 2016.

Chui, M., Manyika, J., & Miremadi, M. (2015). Four fundamentals of workplace
automation. McKinsey Quarterly, November 2015.

———. (2016). Where machines could replace humans—and where they can't
(yet). McKinsey Quarterly, July 2016.

DeSmet, A, Lund, S. & Schaninger, W. (2016). Organizing for the future. McKinsey
Quarterly, January 2016.

Dobbs, R, Madgavkar, A, Barton, D, Labaye, E., Manyika, J., Roxburgh, C., Lund,
S., & Madhav, S. (2012). The world at work: Jobs, pay, and skills for 3.5 billion
people. McKinsey Global Institute, June 2012. Available at http://www.
mckinsey.com/global-themes/employment-and-growth/the-world-at-
work

Frey, C. B. & Osborne, M. A. (2013). The future of employment: How susceptible are
jobs to computerisation. Oxford Martin School, 17 September 2013.

Huston, L. & Sakkab, N. (2006). Connect and develop: Inside Procter & Gamble’s
new model for innovation. Harvard Business Review, March 2006.

Katz, L. F. & Krueger, A. B. (2016). The rise and nature of alternative work
arrangements in the United States, 1995-2015. NBER, 29 March 2016.

Labaye, E., Smit, S, Windhagen, E., Dobbs, R., Mischke, J., & Stone, M. (2015). A
window of opportunity for Europe. MGI, McKinsey & Company. Available
at http://www.mckinsey.com/global-themes/europe/a-window-of-
opportunity-for-europe

LaToza, T. D. & van der Hoek, A. (2016). Crowdsourcing in software engineering:
Models, motivations, and challenges. [EEE Software, 33(1), 74-80.

Lund, S, Manyika, J,, & Ramaswamy, S. (2012). Preparing for a new era of
knowledge work. McKinsey Quarterly, November 2012.

Lund, S., James Manyika, J., & Robinson, K. (2016). Managing talent in the digital
age. McKinsey Quarterly, March 2016.

MacCrory, F, Westerman, G., & Brynjolfsson, E. (2016). The value of skills and
education in the second machine age. Slide presentation, MIT initiative on

the digital economy, 19 May 2016. Available at http:/ideannualconference.

com/wp-content/uploads/2016/05/07_Value_of_Skills_and_Education_
MacCrory.pdf

Manyika, J., Chui, M., Brown, B., Bughin, J., Dobbs, R., Roxburgh, C., & Byers, A. H.
(2011). Big data: The next frontier for innovation, competition, and productivity.
McKinsey Global Institute, May 2011. Available at http://www.mckinsey.
com/business-functions/business-technology/our-insights/big-data-the-
next-frontier-for-innovation

Manyika, J., Chui, M., Bughin, J,, Dobbs, R, Bisson, P, & Marrs, A. (2013). Disruptive
technologies: Advances that will transform life, business, and the global
economy. McKinsey Global Institute, May 2013. Available at http:/www.
mckinsey.com/business-functions/business-technology/our-insights/
disruptive-technologies

Manyika, J., Lund S., Auguste, B, Mendonca, L., Welsh, T, & Ramaswamy S. (2011).
An economy that works: Job creation and America’s future. McKinsey Global
Institute, June 2011. Available at http://www.mckinsey.com/global-
themes/employment-and-growth/an-economy-that-works-for-us-job-
creation

Manyika, J., Lund, S., Bughin, J, Robinson, K., & Mahajan, D. (2016). Independent
work: Choice, necessity, and the gig economy. McKinsey Global Institute,
October 2016.

Manyika, J., Lund S., Robinson, K., Valentino, J., & Dobbs, R. (2015). A labor market
that works: Connecting talent with opportunity in the digital age. McKinsey
Global Institute, June 2015. Available at http://www.mckinsey.com/global-
themes/employment-and-growth/connecting-talent-with-opportunity-
in-the-digital-age

TEN NEW WORK ORTHODOXIES FOR THE SECOND MACHINE AGE

Molloy, R., Smith, C. L, & Wozniak, A. (2014). Declining migration within the US: The
role of the labor market. Federal Reserve Board, Finance and Economics
Discussion Series 2013, 27 April 2014.

Spence, M. & Manyika, J. (2015). Job-saving technologies. Project Syndicate, 15
October 2015.

Willcocks, L. (2016). How organisations can embrace automation. European
Business Review, March 2016.

World Economic Forum. (2012). Talent mobility good practices: Collaboration at the
core of driving economic growth. Geneva: World Economic Forum.

———. (2016). The future of jobs. Geneva: World Economic Forum.

THE GLOBAL TALENT COMPETITIVENESS INDEX 2017 49






CHAPTER 4
—

DIGITALISATION INITIATIVES AND CORPORATE STRATEGIES

Digitalisation Initiatives
and Corporate Strategies:
A Few Implications for Talent

Liri Andersson
this fluid world

Bruno Lanvin and Ludo Van der Heyden
INSEAD

The enhanced capability and affordability of technology caused
by digital innovation is leading to fundamental changes in how
business is conducted, organisations are managed, and con-
sumers behave. For decades, a large proportion of ‘traditional’
organisations and businesses have engaged in digital initiatives
aimed at exploring what business opportunities digitalisation of-
fers and how best to capitalise on them!

Although this report focuses largely on digital transforma-
tion and how technological change affects talents, jobs, employ-
ment, and work, it is important to recognise that, for a large ma-
jority of organisations—and their leaders—the agenda remains
very focused on other dimensions of digitalisation. While many
analysts, media, and international organisations try to define the
horizons and possibilities of ‘Industry 4.0" and determine how
whole industries could shift to new grounds, business leaders
have to cope with the down-to-earth difficulties of handling a
variety of digital initiatives and decide whether and how they
should be implemented.

This chapter, largely based on a recent global study carried
out by Andersson and Van der Heyden,? attempits to bring back
this micro-economic dimension of digitalisation and identify
some of its consequences to the talent and employment scene.

Until clarity about the meaning of digital and the impact
of digitalisation is reached, many talent-related questions remain
fully or partially unanswered: What role does technology alone
play in digitalisation? Is digitalisation in enterprise underpinned
by the edification of a supportive corporate culture that can
make it productive, engaging, and sustainable? Are the talent
needs and gaps correctly identified? And are current manage-
ment and leadership approaches relevant, and if not, how do
these need to be tweaked?

One thing is clear: the mix of talent needed by organisa-
tions to face the major paradigm shift brought about by digi-
talisation goes far beyond having a competent chief information
officer and chief technology officer, supported by a host of tech-
savvy staffers. It encompasses what the European Commission
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Figure 1
Clusters of Digital Initiatives by Level of Complexity
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has, for a number of years, labelled ‘e-skills®*—that is, an unprece-
dented combination of advanced technical skills (e.g., in big data
and business analytics) on one hand, and high-level softer skills
on the other hand (the ability to lead multicultural cross-border
teams; to re-think marketing and branding strategies in an era
of social networking; to foster digital innovation and platform-
based business models; and to reorganise functions such as pro-
curement, sales, or even payroll around digital tools).

ORGANISATION OF THIS CHAPTER

The chapter begins by reviewing how enterprises define digital. It
then delves into the question of whether companies engage in
digital initiatives, and if they do, how they execute that engage-
ment—whether they truly seek digital transformation, and what
the implications of this search are for the talent and competence
equation. The question of ownership of these digital initiatives
leads to an examination of the nature of approaches—that
is, whether the approaches are internal or external. The chap-
ter then reviews the extent of the success of digital initiatives
and what exactly those initiatives contain, before identifying
the drivers of that success, and the implications for talent and
competences.

DIGITAL AS DEFINED BY ENTERPRISE

Although the use of the term digital is widespread, the range of
uses highlights the extent to which the definition of digital var-
ies from one organisation to another in terms of type and com-
plexity of the engagement. Asked about their most important
digital-related initiative and how complex their various initiatives
have been, respondents to the Andersson and Van der Heyden
study offered reactions that could be grouped into 21 different
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categories with different levels of complexities (see Figure 1; see
also Annex 1 for details about these categories).

[t is clear that the term digital currently defies definition.
Each organisation’s digital journey is individual, with no clear
destination in sight. There is no one-size-fits-all way to ‘do’ digital,
nor indeed any ‘right way’ to do digital. Furthermore, no corpo-
rate digital solution has emerged against which to benchmark
or to copy.

The lack of a clear definition of the meaning of the term
suggests that issues concerning the required competences, ca-
pabilities, talent, and resources (including human resources) are
surrounded by a similar veil of ambiguity. Subsequent sections
of this chapter explore aspects of this lack of definition and its
possible consequences for digitalisation and the current context
of ambiguity.

REASONS TO ENGAGE IN DIGITAL INITIATIVES
More complex initiatives that span different functions and the
value chain are less common. For example, findings from An-
dersson and Van der Heyden’s study show that 9% of organisa-
tions were engaging in what they termed business model trans-
formation and 5% in digital transformation (Figure 2).

Contrary to common expectations, companies are not driv-
en by the desire to ‘go digital’. Rather they focus on using digital
solutions to achieve specific business objectives.

The digital initiatives in which they engage are problem-
driven, prompted by external or internal business needs or as-
pirations. And even if triggered by external forces, they are likely
to be incorporated into a firm’s existing way of doing business,
rather than developed as standalone digital initiatives. This is ex-
plained in part by a desire to get more out of digital initiatives
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Categories of Main Digital Initiatives
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by insisting on a strong business rationale, and in part by the
change-management objective of reducing internal resistance
and fear.

In reality, the principal reasons cited by firm managers for
engaging in digital initiatives are to improve engagement with
consumers and increase efficiency (see Figure 3).

The focus on using digital solutions to achieve business ob-
jectives rather than as an enterprise-wide digital transformation
has talent implications. It is not enough to recruit digitally savvy
people: firms need to ensure that their present workforce has the
right competencies and understanding to incorporate digital ap-
proaches in their day-to-day activities. This thinking and these
approaches must take place across the value chain as part of the

Figure 3
Reasons to Engage in Digital Initiatives
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propriate change initiatives.

Improve Engagement with Customers ]
Increase Efficiency ]
Deliver on Consumer Expectations ]
Improve Product & Service Offer ]
Grow Demand [ EGIGG_—
Customer Acquisition |
Improve Customer Service of the Offer |
Improve Speed, Cost, & Quality of Supply Chain I
Improve the General Management of the Organisation |

Reduce Costs | N NN

Improve the Organisation's Understanding of the Customer [ ]
Improve Profit Margins [ ]
Keep up with Competition [ ]
Deliver on Stakeholder Expectations [ ]
Data Security |

0

Source: Adapted from Andersson and Van der Heyden (2016).

Percent

THE GLOBAL TALENT COMPETITIVENESS INDEX 2017 53



CHAPTER 4

Figure 4
Level of Success of Digital Initiatives
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This need for the entire organisation to be involved in un-
derstanding digital initiatives is further highlighted by the fact
that the impact of digital initiatives should not be underestimat-
ed. Even a basic digital adjustment can necessitate widespread
changes to an organisation’s purpose, product, structure, people,
and processes. It is not only about getting the implementation
right, but also about taking the appropriate change manage-
ment steps to support the emergence of a new business order
brought about by engaging with digital effort. Spillover effects
of a digital solution on the wider organisation need to be man-
aged, which in turn requires a delicate balance of skills, compe-
tences, and talents across the organisation.

COMPETENCES VS TALENTS: INTERNAL VS
EXTERNAL APPROACHES TO DIGITALISATION
The digital activities explored by the survey and reported in An-
dersson and Van der Heyden (2016) were mostly problem-led
or solution-driven, designed to solve specific business or or-
ganisational challenges, or to capitalise on a particular business
opportunity.

The companies surveyed tend to seek external help from
so-called digital experts before acting in the digital space—
which is not surprising given the wide array of applications
available and the limited experience of internal experts. But be-
ware: ‘expert advice’ often has embedded expert bias. External
experts are susceptible to bias in the way they frame problems
and solutions—typically in favour of options with which they are
familiar—rather than customising them in a way that truly meets
the company’s needs and addresses its business challenges and
opportunities.

Hence, in order for the company to be successful and for
digitalisation to be effective, prior to investing in specific digital
solutions, there must be internal cooperation and external col-
laboration with key partners to identify the business problems
and opportunities that digital solutions can address.
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Has the main initiative been successful?

W Too Early to Say

B Yes (Delivered on our Expectations)
Yes (Exceeded our Expectations)

B No (Result Unsatisfactory)

B Don't Know

B No (Seen as a Failure)

This requirement raises an important talent-related issue:
should digital strategies (if such strategies are required) or digi-
tal activities be managed internally or externally, or should they
be managed by a combination of both? How should and could
management, which does not have the required digital skills but
does have business understanding, be supported in the short
term (during the transition period) versus the long term, and by
whom (new hires, other departments in the firm, independent
contractors, consulting firms, collaboration with other players)?
How should learning the skills needed to succeed in a digitally
enabled world be managed, and what key performance indica-
tors (KPIs) are appropriate?

This issue in turn raises the question of the relevance of a
head of digital, and also what role such a head should play if
recruited: define a business vision for digital in the organisation,
collaborate with human resources recruiting and training, or ex-
ecute and implement digital initiatives?

MEASURING THE SUCCESS OF DIGITALISATION
Has digitalisation delivered on expectations? Have digital initia-
tives contributed to business objectives? Have these digital ini-
tiatives proven successful? And if so, what is the main driver of
their success?

The survey in the Andersson and Van der Heyden study re-
veals that most respondents felt it was ‘too early’ to say whether
their digital initiatives had been successful (see Figure 4).

One of the main findings of the survey presented in that
study is that digital success is not just about the technology. Only
12% of respondents cited 'having the right technology in place’
as a critical success factor. Although success was primarily per-
ceived as being rooted in leadership and management (see Fig-
ure 5), many respondents felt that leadership and management
got insufficient attention.

When asked what digital initiatives their organisation should
focus on (but had so far overlooked), ‘people management and
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Reasons for the Success of Digital Initiatives
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culture” was the category with the greatest gap between initia-
tives needed and those actually implemented (see Figure 6).

Of the respondents to that survey, 10% (27% at manage-
ment level) felt that their organisation’s main digital initiative
should be in the area of people management and culture, com-
pared with 3% for whom that area was already the main initiative.
This finding suggests that when it comes to digital initiatives, too

(o)}

B Needed initiatives

W Actual initiatives

O
N
[

Percent

little effort is put into the people, organisational, and cultural as-
pects of the initiative.

The study finds that only 33% of respondents agree or
strongly agree with the statement that ‘We have put the major-
ity of our employees through digital training'.

With the evolution of digital methods, technology and pro-
cesses are no longer perceived as the main drivers of success. To
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succeed, organisations need a stronger focus on people, man-
agement, and culture. The findings of the Andersson and Van der
Heyden study suggest that these aspects are typically addressed
too late, potentially because digital leadership is excessively
tech-driven and left to experienced professionals. Ironically, the
need for traditional change management capabilities is increas-
ingly important in a digitally enabled world.

MEASURING DIGITAL INITIATIVES

What is the right way to measure engagement in digital? Digi-
tal initiatives are rarely seen as separate projects with their own
specific KPIs. Generally the impact of a digital initiative is meas-
ured on corporate or business KPIs, consistent with the previous
observation that ‘going digital’ is rarely the key driver. Business
metrics used include competitive benchmarking, customer sat-
isfaction, impact on sales, increased leads, improved customer
experience, and so on.

But how then can the success of transformational digital
initiatives be determined? By definition, this cannot be done us-
ing digital measurements alone, because business performance
metrics have greater validity in this context. Intermediate proxy
measures such as the impact on people and behaviours should
be considered.

This raises the question of how people’s performance
should be measured in relation to digital initiatives, because
standalone digital KPIs or digital-related management objectives
are neither realistic nor useful. How does a digital initiative get in-
corporated in measurement to ensure that people own the role
they play in pushing the digital agenda?

CONCLUSIONS

Insights from the work floor are critically important to under-
stand the potential talent implications of both digital initiatives
and digital strategies. Although the GTCl's approach is primarily
macroeconomic in nature, the views gathered from studies such
as the one presented here offer insights on the microeconomic,
industry, and company-specific dimensions of the technology-
talent equation:

- When it comes to digital initiatives most companies are
still in a ‘digital fog” most approaches are still in an explor-
atory phase, and ‘digital’ is not clearly defined. This lack
of clarity results in difficulties linking digital initiatives to
a general digital strategy that organisations could adopt
and implement, and difficulties determining what kind of
talents and skills they would need to do so successfully.
However, the few companies that are able to make such
choices effectively would appear to benefit from a clear
competitive advantage.

- As of now, digital is business and business is digital’. With
this reality in mind, it is clear that the responsibility for
digital cannot be delegated to one person or even one
specific department. Instead it has to be the responsibility
and priority of the whole organisation and all its mem-
bers, including at board level. Digital tactics must become
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embedded in what a company does and how it does it. A
direct consequence of this is that digitalisation must be
considered at all levels—from the plant floor to the board.
Current practice, however, does not provide the context
for this need for comprehensive, all-embracing considera-
tion to be effectively addressed. The board, in view of the
choices to be made, ought to have access to deeper digi-
tal information and competence so as to allow for knowl-
edgeable digital decision making.

- Digitalisation allows for the possibility of customising an
organisation and its strategies, processes, products, and
services to a much greater degree than has previously
been possible. Hence a majority of business leaders con-
sider that the talents and competences suitable to one
organisation should not be seen as necessarily relevant
to another firm—rather the contrary, in fact—because
tailoring talent and competencies allows an organisation
to define a clear competitive advantage in its quest to sus-
tain uniqueness.

« There is a need to design strategies that are suitable for a
digital context. This calls for strategic and organisational
skills that are both broad and specific. Digital thinking
as an all-encompassing disruptor of business could not
possibly fall under the domain of a digital specialist, but
would instead fall under the responsibility of general
management and the board. However, particular digital
initiatives could very well fall under the responsibility of a
specialist, as such initiatives have technical aspects associ-
ated with them.

- For those organisations that have a board, it is fair to say
that digital skills are in limited supply across boards of
directors. The question is whether these skills should be
developed through ‘learning by doing’, training, recruit-
ing new talent, enhancing diversity across boards, or
collaborating with consultants—or a combination of all
these methods.

- Itis likely that the ideal talent equation in the digital age
will be company- and target segment-specific rather
than business- or even industry-specific. Once digital
skills are more prevalent across firms, businesses will be
in a significantly better position to design strategies that
are relevant in a digital age, and to manage the inevitable
accompanying changes.

From a micro-economic point of view, it hence appears
that it is still too early to advance from the current state of digital
fog directly to normative and prescriptive talent recommenda-
tions at the enterprise level. Yet, the broader (macro) perspective
considered in other parts of this report show that digital tech-
nologies have started to create tectonic waves across entire in-
dustries such as transport (uberisation), as well as banking, insur-
ance, and health, among others, calling for urgent adjustments



in talent strategies. These two logics—the micro logic that in-
cludes talent considerations and constraints, and the macro logic
of competitive impact—are bound to collide at some point and
will need to be reconciled. The earlier their respective values are
recognised, the more likely it will be that digital transformation
and job creation will be seen as two sides of the same coin. In
any case, business organisations and business leaders will be at
the centre of this effort. For the same reason, digitalisation will
be at the centre of the concerns of business leaders in the years
to come.

ENDNOTES

1 Traditional organisations are defined here as organisations or businesses
whose core activity is not digital by nature or by initial design.

2 Detailed findings of this work are published in the report The Real Impact
of Digital - As Seen from the Virtual Coalface’: Eleven Insights and Ten
Recommendations for the 21st Century Derived from the 2016 Global Digital
Research Survey, (2016), Andersson, L. & Van der Heyden, L., Fontainebleau,
Singapore, and Abu Dhabi: INSEAD and this fluid world. The full report is
available at http://centres.insead.edu/corporate-governance-initiative/
meeting-reports/index.cfm. The study investigates digital strategies
both quantitatively (through an online survey) and qualitatively
(through follow-up interviews). Some 1,160 managers, executives, and
board members representing a wide range of organisations, industries,
functions, and regions were involved. The aim of this research was to
shed light on the reality of digital in today’s workplace, how it is defined
by the business community, the implication of digital technologies
for companies, how it is being incorporated into organisations, what
managers and their boards expect of digital, and how it is truly changing
the way business is conducted.

3 Seeforexample the European Commission (EC)'s e-skills Manifesto, available
at http:/eskills4jobs.ec.europa.eu/manifesto, and most recently the EC's
Grand Coalition for Digital Jobs, available at https://ec.europa.eu/digital-
single-market/en/grand-coalition-digital-jobs
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Annex 1

Cluster Definitions

Administrative Solutions
Initiatives aimed at digitalising the
organisation’s administrative activities

Business Model

Strategic initiatives aimed at changing the organisation’s
business model, from its operating model to its infrastructure,
including what it sells, to whom, and how it goes to market

Business Process
Initiatives aimed at digitalising and automating an
organisation’s internal processes to achieve efficiencies

Collaboration
Implementation of digital platforms aimed at facilitating
collaboration with suppliers, partners, and/or customers

Cost Efficiencies
Digital initiatives aimed at reducing an organisation’s costs

Customer Engagement

Initiatives primarily focused on allowing an
organisation to engage more frequently, or differently,
with consumers using digital as a facilitator

Customer Experience

Implementation of new initiatives, processes, and digital
platforms and tools aimed at creating, managing, and/
or measuring cross-channel customer experiences

Customer-Facing Technology
Implementation or updating of customer-facing technologies

Data Management & Analytics

Initiatives aimed at facilitating the gathering and
manipulation of internal or external data to improve
an organisation’s strategic decision making

Digital Marketing & Communications

The use of various digital techniques, channels, and
platforms to build a brand, communicate and/or
promote an organisation and its products or services
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Digital Transformation
A fundamental transformation of the organisation across the

value chain and its functions, impacting the business model and

all touch-points with consumers, suppliers, and collaborators

Industry Sector
Initiatives aimed at digitalising an industry sector

IT Systems
Implementation of information technology business systems

Legal
Initiatives aimed at handling legal realities
brought about by digital

Organisational Management & Culture
Initiatives aimed at addressing organisational,
management, and/or cultural issues

Product Innovation
Initiatives aimed at innovation of new
digital products and/or services

Products & Services
Initiatives aimed at digitalising an organisation’s
offer in terms of its products and/or services

Sales & Marketing

Creation of new digital sales & marketing initiatives, or
digitalising the organisation’s existing sales, marketing, and
customer service processes (excluding communications)

Security
Initiatives aimed at increasing an organisation'’s
security in relation to technology

Software Deployment
Implementation of software or digital tools

System Integration
Initiatives aimed at integrating an organisation’s systems

and/or tools

Source: Adapted from Andersson and Van der Heyden (2016).



TELECOMMUTING AND TECHNOLOGY-MEDIATED WORK PLATFORMS

CHAPTER 5

Telecommuting and
Technology-Mediated Work
Platforms: A Double-Edged
Sword for the Advancement of
Female Executives at Work

Don J.Q. Chen and Su-Yen Wong
Human Capital Leadership Institute (HCLI)

Workplace diversity has preoccupied business leaders for dec-
ades, and ensuring ethnic and gender diversity at work contin-
ues to be a top priority for companies today. In 2015, McKinsey
& Company published a report suggesting that companies that
pay more attention to diversity issues are more likely to be fi-
nancially successful than companies that do not, thus providing
initial evidence that it makes financial sense for companies to
commit themselves to diverse leadership in senior management.
Of all the different types of diversity needed in the work-
place, achieving gender parity in senior management remains
the top concern for companies? This is evident in the amount
of attention that researchers and practitioners are paying to the
issue. Yet, despite the best efforts of companies to support the
career advancement of women, female workers continued to
be under-represented in senior management? In 2012, approxi-
mately 16% of C-suite executives in Fortune 500 companies were
women; today, that figure stands at 17% In Singapore, the Diver-
sity Action Committee (DAC) released a report in October 2016
stating that as of June 2016, women held 9.7% of directorships

in all publicly listed companies on Singapore’s Stock Exchange
(SGX)? Although this figure is higher than the 8.8% in 2014, it is
rather dismal given that it is still significantly lower than the am-
bitious 35% to 40% target set by the Scandinavian countries®

CAN TECHNOLOGY HELP WOMEN GET AHEAD?
To better understand issues surrounding the development of
female executives and why women’s progress in the workplace
is so slow, the Human Capital Leadership Institute (HCLI) and
the National University of Singapore (NUS) Business School em-
barked on a study to examine some of the possible underlying
reasons that limit the career progression of women. Based on
an extensive literature review and in-depth qualitative interviews
with 30 senior female executives from multinational corpora-
tions that are operating in Singapore, we identified four underly-
ing reasons that explain why women continue to advance slowly
in their careers despite the extensive work done by companies
to build awareness around the topic and the initiatives that have
been implemented to effect change. These are:
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- Adverse evaluations that result from unconscious biases
that exist in workplaces.

- Lack of an effective internal strategic network, which lim-
its the corporate visibility of women to senior executives
and career sponsors.

- Gendered expectations about women that result in a
catch-22 leadership situation where there are conflicting
beliefs among stakeholders about the 'right leadership
style’ that female executives should adopt at work.

- The need to balance career aspirations with family
responsibilities.

Among these factors, the need to balance career aspira-
tions with family responsibilities was repeatedly cited by our
interviewees as the top explanation for why successful female
executives routinely opt for a career slowdown during the im-
portant mid-career stage. A major reason contributing to their
decision to slow their career can be attributed to the strong so-
cial norms surrounding the role of women in families. In spite
of progress made to ensure social equality and non-gendered
social roles, women—particularly those from Asia—are still ex-
plicitly expected to be the primary caregiver at home. In fact,
in some societies such as the Straits-born Chinese community
in Singapore and Malaysia,” women are often regarded as the
matriarch of the household who routinely makes all the major
decisions on how the family is to be run.

While early research on the conflict between work and fam-
ily responsibilities focused almost exclusively on understanding
how work will impinge on family responsibilities® more recent
theoretical and empirical work suggests that demands of fam-
ily responsibilities will also negatively impact individuals’ per-
formance at work,” thereby underscoring the pressing need for
organisations to help their employees better manage stress and
tension arising from juggling work and family responsibilities.

Although both men and women are equally susceptible to
experiencing time-, strain-, and behaviour-based conflicts when
juggling work and family responsibilities, women are likely to ex-
perience these conflicts more frequently and at greater intensity
than men do. This is because women have traditionally been
subjected to a greater degree of social sanction than men for
non-compliance with family demands. Women are more likely
than men to experience detrimental spillover effects of work
and family as a result of the more porous boundaries that they
have constructed between these two conflicting roles.

Companies have routinely implemented corporate poli-
cies intended to help support women'’s careers and their explicit
need to juggle the dual-role of employee and primary caregiver.
These policies include flexi-time, flexi-employment schemes, dy-
namic working, unrecorded time off, work-from-home schemes,
and telecommuting.

Among the different pro-family policies implemented
by companies, the flexibility to telecommute from home via
technology-mediated work platforms has been touted as one
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of the most effective ways for women to manage their dual
responsibilities! This is because telecommuting via email and
technology-mediated collaborative platforms like Slack, Trello,
MindMeister, and ConceptBoard have allowed female execu-
tives to enhance the fit between work and family, as well as to
increase the level of control they have over competing work and
family demands.” This perception has largely been corroborated
by female executives in our interviews, who note that the ability
to work flexibly with the help of technology is a welcome alter-
native to working 9 am to 5 pm in a physical office.

Using a semi-structured interview approach, we examined
the efficacy of telecommuting in helping women juggle their
dual responsibilities. Specifically, we discuss whether telecom-
muting and technology-mediated work platforms would en-
hance or impede women'’s abilities to balance work and family
responsibilities.

TELECOMMUTING AND TECHNOLOGY-
MEDIATED WORK

Telecommuting is broadly defined as virtual work that entails
spending a portion of the work time away from conventional
workplaces, typically working from home with the aid of
computer-based technology.” The growth of telecommuting
and technology-mediated work has been phenomenal. Global
Workplace Analytics estimated that there are as many as 36 mil-
lion telecommuters in the world today, and Gallup suggested
that the pool of telecommuters in the United States grew from a
mere 9% in 1995 to 37% by the end of 2015 Much of this growth
has been driven by the rapid advancement of information tech-
nology, especially the increasing availability and versatility of on-
line collaborative platforms that allow more sophisticated forms
of work to be completed away from traditional offices.

Two decades ago, before the ubiquity of workplace internet
and virtual collaborative platforms, telecommuters essentially
performed relatively routine or clerical work, such as data entry or
telemarketing. The rudimentary nature of technology-mediated
work therefore had limited the usefulness of telecommuting as
a viable alternative to working from office, and telecommuting
was largely limited to employees who did not have managerial
responsibilities or the need to work in collaborative teams. Fast
forward to today: the increased sophistication of virtual tech-
nology has swelled the ranks of professionals, managers, and
executives who choose to adopt technology-mediated work.
Telecommuting is no longer limited to routine work but now
also encompasses professional-level work that requires working
across organisational hierarchies or geographical boundaries.

From an organisational perspective, virtual work has been
touted as a way to manage diverse teams in different geographi-
cal offices and time zones. It has allowed for cross-geographical
teams to collaborate more effectively in real time, as virtual
meetings can be held literally at any time and any location. It has
also enabled companies to manage projects more effectively,
especially when functional expertise for projects is situated in
different parts of the organisation or when the in-house project
team has to collaborate extensively with external project teams.
In the book Human Capital Insights, published by HCLI in 2015,
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we explored how technology-mediated work platforms have
transformed the way companies create and manage institu-
tional knowledge, as well as how access to a digital depository
of knowledge has facilitated collaborations with internal and
external stakeholders. One of the companies featured in the
book is Genpact, a business process management and tech-
nology services firm based in India. Genpact created GLUE, an
enterprise collaboration platform that has changed the way it
manages knowledge and projects. GLUE is an enterprise-wide
collaboration platform that consolidates and harnesses its global
intellectual capital®

From the employees’ perspective, telecommuting via
technology-mediated work platforms can enable them to have
more control over their daily schedules and work demands. In
particular, telecommuting is widely perceived as having a positive
impact in reducing the level of work-family conflict individuals
might face, thereby allowing them to better accommodate
family demands along with their workplace responsibilities.

As highlighted by one of our interviewees, who is a general
manager in a fast-moving consumer goods company, technol-
ogy-mediated work platforms have enabled her to divide her
day into three separate working shifts—a day shift where she
manages her work responsibilities from the office, a home shift
where she performs her role as a spouse and mother to two
school-aged children, and a global shift from her home where
she performs her role as the global general manager of the com-
pany after her children have gone to bed.

TECHNOLOGY, WORK, AND FAMILY

Although telecommuting via technology-mediated work plat-
forms has been viewed by many as an effective way for female
executives to manage family demands, some female executives
see telecommuting as a source of conflict, further exacerbating
their difficulties in juggling work and family. This is because tel-
ecommuting has brought work and family roles in closer prox-
imity to each other, allowing greater interference to take place
between the two roles.”

A mid-level executive from a financial services firm noted:
‘I appreciate the flexibility to work from home but | perceive it to be
rather unproductive. | find myself constantly being distracted by tasks
and errands, and not being able to concentrate fully on the work. In-
stead of focusing on work when | should, | often end up doing family
chores. | would, almost always, complete less than what | would if |
were to work from office.

This observation is not an isolated one. Prior research has
repeatedly suggested that telecommuters almost always en-
gage more in non-work activities at the expense of work when
they telecommute. This is more likely to be the case for those
who voluntarily choose to telecommute as a way to help man-
age work and family demands.® It is, however, not uncommon to
also hear anecdotal experiences from female executives about
how they have successfully embraced telecommuting and how
such arrangements have allowed them to better manage their
dual roles.

A senior executive from an oil and gas company shared this
with us: ‘For the last decade, | have always worked from home in

the morning. This arrangement started when my eldest son started

schooling. My husband had a very demanding job that required him

to start very early in the day. | took over the responsibility of sending

our son to school and | will always work from home after sending

him to his classes. | will use the morning to clear my emails and to

work in the comfort and quiet of my home. | can do this without be-
ing distracted by my team and my team appreciated me not breath-
ing down their necks every morning. I'll meet them in the afternoon

when I'm in office but | always give them the space to run their own

teams and do what they need to do in the morning. This has worked

very well for me, and for them as well.

Managing Work-Life Boundaries in the Digital
Era

One of the ways to reconcile these seemingly disparate out-
comes and perceptions of telecommuting is to understand tele-
commuting by looking at how people manage the boundaries
between work and non-work. The need to manage boundaries
and identities is an important notion, especially in an era where
technology has further blurred the lines between different roles.
What once were salient and separate roles of work and non-work
are themselves now increasingly integrated, an amalgamation
largely catalysed by the ability to access work 24/7 via internet-
enabled mobile devices. This closer integration of work and non-
work has led to greater interest in understanding how people
would psychologically (or physically) demarcate time and space
between work and family.

Boundary theory is a group of theories used to understand
and explain how people manage their physical and psychologi-
cal spaces. It has been used to examine how organisations and
people erect spaces” how people transition between work
and home® and the nature of the boundaries between work
and home,” as well as the strategies that people use to manage
boundaries between different roles in life” In general, people
adopt different ways to transition between roles and are predis-
posed to engage and disengage from roles in certain ways.

Research on boundary theory suggests that people often
erect mental fences around their roles—some people tend to
set up porous fences around roles, allowing their roles to inte-
grate and intermingle; others build strong fences around their
roles and keep different roles distinct and segmented? The for-
mer approach is commonly referred to as integration strategy and
the latter as segmentation strategy. These two strategies lie on
two separate ends of a continuum of strategies that individuals
can choose to manage work and family responsibilities. Empiri-
cal evidence of complete integration or complete segmentation
of work and family responsibilities is rare; in most instances, indi-
viduals choose a mix of integration and segmentation to man-
age their dual responsibilities. The degree and extent to which
individuals choose one strategy over another on a continuum
depends on their desire and preferred way to manage the de-
mands of both roles.

One plausible reason that explains why telecommuting
via technology-mediated work platforms has elicited mixed
responses from female executives is that this way of working
can either align or misalign with their desire for integration or
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segmentation; it can also reinforce or weaken the ways they ac-
tually manage their boundaries.

People have predispositions in their desire for the integra-
tion and segmentation of different role identities. Some people
want greater integration because the blurring of different life
domains allows them to resolve the conflicts between different
role requirements seamlessly and to transition effortlessly from
one role to another. Others might look for greater segmentation
because keeping roles distinct helps them reduce the spillover
effects of stress and tension from different roles; it also allows
them to better manage their differing responsibilities by reduc-
ing unwanted interruptions that might come from mingling
those different roles

Pro-family policies that are meant to help individuals ad-
dress the challenges of juggling work and non-work roles can
also be characterised as segmenting or integrating in nature.
Policies such as flexi-time and flexi-employment contracts can
be considered segmenting because they allow female execu-
tives to continue to separate work and family while, at the same
time, offering these executives control over the ways they man-
age their time by using a non-traditional work schedule. On
the other hand, policies such as work-from-home schemes and
telecommuting can be seen as integrating in nature because
the divide between work and home is no longer distinct and is
blended within the same physical environment.

The implicit assumption that people have a choice in how
they manage their boundaries and will always adopt a bound-
ary management strategy that is congruent with their desire for
integration/segmentation is reasonable but is unlikely to always
be true® In reality, people do not always have a choice about
how they manage their boundaries and may adopt a manage-
ment strategy that is not aligned with their desire for integra-
tion/segmentation as a result of circumstances. For example, a
female executive who is predisposed towards segmentation
may temporarily adopt an integration pro-family policy such as
work-from-home because her child has takenill.

Similar to work-from-home schemes, telecommuting
promotes the integration of work and non-work identities. Tel-
ecommuting is likely to elicit a positive response when female
executives who adopt it desire the integration of their work
and non-work identities. In these cases, telecommuting allows
these executives to freely integrate their different identities and
responsibilities within a common physical space and increase
the efficacy with which they can manage dual responsibilities.
On the other hand, the same practice is likely to elicit a negative
response from female executives who have an inherent desire
for segmentation. For these executives, telecommuting via tech-
nology-mediated platforms from home does not allow them to
physically and psychologically separate their different roles and
increases the perceived level of interruption from work to fam-
ily and vice versa. Executives with the desire for segmentation
would view such increased levels of perceived interruptions as
undesirable distractions from their responsibilities in both roles
that reduce their efficacy in completing either role.

The above dichotomy suggests that the perceived useful-
ness of telecommuting as a pro-family policy depends on on
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whether or not the female executives prefer to integrate or seg-
ment their role identities and responsibilities. Although telecom-
muting is viewed by some female executives as an important
way to juggle work and family, others perceive it as an ineffectual
policy that impedes their ability to manage work. From a policy
standpoint, telecommuting is a neutral tool and a natural evo-
lution of work arrangements that resulted from the increasing
ubiquity of technology-mediated work platforms.

Organisations need to be cognisant that telecommuting
may not be for everyone and, in fact, may have drawbacks for
some employees. Organisations that attempt to help women
manage their dual responsibilities of work and family need to
recognise that different female executives may have different
preferences for boundary integration and segmentation, and
may have to consider creating different pro-family policies that
cater to such individual preferences.

TELECOMMUTING: A DOUBLE-EDGED SWORD
FOR FEMALE EXECUTIVES

Telecommuting via technology-mediated work platforms is a
double-edged sword for female executives. On the one hand,
it has helped those who desire integration better manage their
dual responsibilities; on the other hand, it has impeded the work
performance of those who prefer segmentation.

The mixed effects of telecommuting are not limited to the
balancing of work and family responsibilities. During our inter-
views, our interviewees shared ways that technology-mediated
work platforms can potentially mitigate unconscious bias and
adverse evaluation, yet at the same time increase their profes-
sional isolation from strategic networks.

Unconscious Bias, Adverse Evaluation, and
Performance Appraisal

One of the biggest issues that continues to limit the advance-
ment of women at work is the pervasiveness of unconscious bias
that exists in organisations. We have heard repeatedly from our
interviewees that they are appraised by different yardsticks than
their male counterparts, not given due recognition and credit for
work they have performed, are assigned to projects that have
less impact or visibility, and are unfairly evaluated during the
appraisal cycle—especially when they are on maternity break.
Although many of these comments may seem dated in today’s
work environment, which is supposed to emphasise diversity
and inclusion, these are concerns that have been routinely ex-
pressed by female executives. A senior executive from an inter-
national bank asserted that ‘Organisations are designed for men.
The appraisal and reward structure[s] are meant to incentivise mas-
culine behaviours. How often do you find an appraisal system that
rewards behaviours such as being a people developer? Appraisals are
always about hitting KPIs [key performance indicators] and KPIs are
always tied to some bottom-line numbers.’

It was fairly common for our interviewees to share that, in
order to be noticed and promoted, they have to be extremely
competent in their work and demonstrate competency levels
higher than men. Some interviewees are of the opinion that
women in technical roles are less likely to be appraised unfairly
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because the technical nature of their work allows them to ob-
jectively demonstrate what they know. Women in non-technical
roles, however, would experience instances of adverse evalua-
tion since their performance appraisal may include subjective
interpretations about how well they have performed.

Various interviewees across different types of work (i.e, in
both technical and non-technical fields) have suggested dif-
ferent ways to reduce subjective interpretations during perfor-
mance appraisals. Some interviewees have suggested that ap-
praisals should be done on a bi-monthly basis for women so that
their managers can be updated regularly on how well they have
performed. Others suggested that appraisals should be done
in the presence of human resources (HR) so that HR can be the
organisational ombudsman that manages instances of adverse
or unfair evaluation. Interestingly, some interviewees suggested
that technology-mediated work platforms could be a potential
leveller that helps to reduce unfair evaluation.

Consider what this interviewee has to share: ‘| think having
access to technology-mediated work platforms is actually good for
the performance appraisal of women. My manager expects every-
one, regardless of gender or seniority, to contribute to the project. My
contributions are documented clearly on Nexus [in-house project
platform used by the company] and that helps my manager to visu-
ally see how | value add to the project’—A mid-level executive in
a FinTech company. Another interviewee reported, ‘Due to fam-
ily reasons, | was unable to attend meetings that occur early in the
morning or those that run late into the evening. That had affected
my performance evaluation somewhat because my manager would,
without fail, ask my colleagues where | [was] even though he knows
that | am unable to attend those meetings. He looks to me for tech-
nical support and it affected him when | was not present in those
meetings. My company has started using WebEx a couple of years
ago and that helps. | can now join meetings on the go or when I'm at
home managing my kids. My manager is now more at ease knowing
that I'm joining the meeting on WebEx.—A mid-level executive in
an oil and gas company.

Although it is still early to conclude that technology-
mediated work platforms can effectively help women manage
unconscious bias and adverse evaluation during appraisal, anec-
dotal evidence seems to suggest its usefulness.

Face Time, Professional Isolation, and Access to
Strategic Networks

Technology is a key enabler that has increased the ease of com-
munication across geographical boundaries and facilitated the
operations of regional teams. The ease of access to online meet-
ing platforms and the availability of low-cost online communi-
cations applications have led businesses to switch increasingly
from holding physical meetings to holding virtual meetings.
This switch is especially rapid for companies that need to host
regular meetings for regional or global teams. Compared to the
high cost of hosting a physical meeting where the cost of flights
and hotel accommodations must be incurred, a virtual meeting
is an attractive alternative. While the ability to hold virtual meet-
ings from anywhere has significant upsides in cost-savings and
efficiency, it has, however, led to unintended consequences for

employees who use such platforms in lieu of more traditional
forms of meeting. Specifically, over-reliance on virtual meetings
has led to the loss of face time and social interactions with sen-
ior management, increased levels of professional isolation, and
decreased access to strategic networks. These downsides will
have implications for the careers of female executives who, in
the first place, are disadvantaged at work as a result of their lack
of corporate visibility and their lack of access to internal strategic
networks.

‘Given that most of my team sits outside Singapore and my im-
mediate boss sits out of our APAC HQ in Hong Kong, I have to rely
a lot on technology to communicate with them. Technology has
made communications more impersonal. We are a small team and
we used to meet every quarter at our Hong Kong APAC HQ. Now we
meet once, or, at most, twice a year. We do most of our team-wide
meetings on Skype these days. To be honest, | feel that | am losing
touch with my team and | do not know some of the newer members
personally. They are just another name on my email’—A mid-level
female executive from a FinTech company.

One of the most significant drawbacks of virtual teams is

the lack of face-to-face interactions among team members. Prior
research has consistently suggested that over-reliance on virtual
teams will lead to the erosion of team cohesiveness because the
lack of actual human interactions among team members will
impede the formation of team identity and team norms?® Re-
searchers have often suggested that virtual meetings should be
interspersed with intense face-to-face meetings because such
meetings will help team members develop trust and transparen-
cy, as well as facilitate the informal sharing of information.” These
findings were corroborated by our interviewees. A senior female
executive from a hospitality group has this to share: Attending
face-to-face meetings was important during my early career. Such
meetings helped me to gain visibility among the management and
allowed me, a mid-level employee then, to be seen and heard. We
often go for social [gatherings] after the meetings and that'’s where
we got to know each other on a personal level. The management
got to know me personally, got to know what | stood for, and most
importantly, they can attach a face to my name—that helped them
to remember who | am. Virtual meetings can never replace the qual-
ity of interactions that occur during and after face-to-face meetings.
You can't go for social [get-togethers] after a virtual meeting.’ This
quote further reinforces the notion that face-to-face meetings
are important, especially for female executives since, all else be-
ing equal, they are less likely than their male counterparts to be
noticed by senior management on a day-to-day basis because of
the implicit bias against women ?®

Face-to-face meetings in this instance become an im-
portant vehicle for female executives to get noticed by senior
management, as well as a stage on which they can demonstrate
their mettle and their worth. Not only would the replacement
of such meetings by a virtual environment lead to reduced cor-
porate visibility, it could also lead to increased levels of profes-
sional isolation in organisations, which is especially problematic
for women”

Professional isolation is defined as the belief that one lacks
sufficient connection to critical strategic networks of influence
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and social contact. It is a state of mind where one feels cut off
from others and where the need for interaction and support is
not met. The threat of professional isolation for female execu-
tives who telecommute frequently is real. Female executives
who spend large amounts of time working away from the office
often find themselves cut off from the informal office network
and often encounter more difficulties when trying to obtain re-
sources necessary for work. Consider this example given by one
of our interviewees: 1 spent a few days a week telecommuting from
home because | am the primary caregiver for my terminally ill father.
I was on this arrangement for about 6 months until my father passed
on. I feel that the relationships between me and my colleagues have
changed. The relationships feel a lot more formal and distant com-
pared to the past. | feel less welcome, as if | am not part of the team
and informal network anymore. | also feel that it is more difficult to
get work done through my team.—A mid-level female executive
from the education industry. The next quote is particularly illu-
minating: T have a dual portfolio—I have to manage a local team
and an APAC team, and therefore | have two offices because the local
and APAC teams are physically located in different parts of Singapore.
| spend approximately half of my time managing each team. | do
not always have the physical energy to shuttle between the two of-
fices and have to rely on technology to manage the different teams.
What I realised is that while technology does help to a certain extent,
it still does not replace face-to-face interactions. Being “physically
there” allows me to manage complex work and social relationships,
especially when there are personality clashes or when the project is
extremely complex. | need to be there otherwise | will run the risk of
being estranged from my own subordinates.—A senior executive
from a medical equipment company.

Although research on the relationship between telecom-
muting and professional isolation is in its nascent stage, extant

studies have often found that there is a strong and unequivo-
cal relationship between time spent on telecommuting and
the level of professional isolation>® This is because communica-
tions via electronic means are vicarious and lack the richness of
face-to-face interactions. Interactions on technology-mediated
platforms are often less rich and less capable of transmitting the
full range of contextual factors that are needed to interpret the
nature of the interaction, therefore leading to increased levels
of ambiguity and uncertainty. When individuals telecommute
frequently, they are less able to manage interpersonal relation-
ships with colleagues to coordinate complex and ambiguous
tasks, and are forced to carry out work activities with limited
contextual insights and information, thereby reducing their work
effectiveness and performance. These feelings of having to work
without rich contextual data and with the lack of an effective
network among colleagues will inevitably give rise to experi-
ences of professional isolation and a feeling of being cut off from
the rest of the organisation.

To start off with, women, in general, have a smaller and
less boundary-spanning network than men do; this is a result of
the network strategy they adopt. Frequent telecommuting will
further reduce their corporate visibility and their access to stra-
tegic and instrumental networks by limiting their opportunities
to build an effective network through contextual conversations
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or social interactions. Professional isolation that results from
excessive telecommuting is likely to impinge on the career
development of female executives by reducing their corporate
visibility and their ‘promotability’ in a context where there is
hyper-competition for career opportunities. This could perhaps
be reversed only in a situation where telecommuting is the norm
rather than the exception and is utilised equally by both men
and women, and when there are new methods to ensure team
cohesion and interactions.

CONCLUSIONS

There are strong motivations for companies to ensure that
women are represented at every level of organisation. Gender
diversity in management, especially at the senior leadership
level, is much sought after because the volatile, uncertain, com-
plex, and ambiguous environment in which businesses are op-
erating today requires companies to possess diverse skill sets
and problem-solving skills. This diversity in skills is best curated
when the management team comprises individuals of different
genders and ethnicities with different skills, backgrounds, and
perspectives.

This chapter has briefly explored the challenges of promot-
ing gender diversity in workplaces and issues that may poten-
tially hamper the advancement of women at work. Technology
has routinely been suggested as one possible solution that can
help women better juggle demands of work and family, yet its
impact on organisational outcomes are mixed. Most importantly,
technology is a double-edged sword that, on the one hand, may
help women circumvent unconscious bias and adverse evalua-
tion, while on the other hand it may lead to increased profession-
alisolation and further decline in access to strategic networks.

There is no simple solution to the challenges women face
at work. What we have touched on in this chapter is merely the
tip of the iceberg, and systemic issues need to be resolved be-
fore the needle on the dial can be moved. Solving issues such
as pervasive unconscious bias, ineffectual HR policies, the confi-
dence gap experienced by women, conforming to stereotypes,
and women'’s lack of awareness of the realities of a management
career will require concerted effort from the management team,
and of course from women themselves.

What is urgently needed today is a system-based solution
that aims to bring about an organisation-wide change in how
women and the organisations for which they work manage their
careers. It requires organisations to proactively build awareness
around the topic, engage in participative career planning with
women, implement the right type of HR policies (e.g., more
objective appraisal methods, ratio-based promotion structures,
etc), explicitly address the perceived penalty of utilising pro-
family work practices, and, most importantly, it requires senior
management to take the lead in sponsoring the careers of high-
potential women.

Apart from supportive corporate policies, men, in particular,
have animportant role to play in helping to level the playing field
for women. Rather than holding on to the untenable assump-
tion that managing family is the primary duty of women, men
need to step up their game and take ownership of their family
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responsibilities. Besides introducing policies that acknowledge
the need for women to juggle work and family responsibilities
and support that goal, companies should encourage—or per-
haps even reward—men in sharing family responsibilities with
their spouses. This is essential for the advancement of women
at work because it removes an important social hurdle that im-
pedes their corporate progression, and also sends a strong signal
to women that, in an egalitarian society where responsibilities
are shared, they too have the right to pursue a career.

In the words of one of our interviewees: ‘There will be no
women in executive teams if the scale is not tipped in favour of help-
ing women advance at work.’
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behaviours expected in the other. For example, although an individual
is expected to be results-oriented and focused on task delivery at work,
family members, on the other hand, would expect the same individual
to behave differently at home. An individual will experience behaviour-
based conflict and stress when he/she is unable to effectively adjust his/
her behaviours between the two different roles.
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10 Carlson et al. (2000).
11 Rau & Hyland (2002).
12 Golden et al. (2006).
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created GLUE, an enterprise collaboration platform that has changed
the way it manages knowledge and projects. GLUE is an enterprise-
wide collaboration platform that consolidates and harnesses its global
intellectual capital. The virtual platform has led to the democratisation
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knowledge co-created by Genpact's employees can be accessed 24/7
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Induced by Technology?
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Machines are rapidly replacing many types of jobs, as discussed
in Chapter 1—not just routine manual jobs but also knowledge
jobs in professions such as law, medicine, education, and con-
sulting. But new technology-assisted jobs that demand higher
levels of skill replace some of those that are lost, and brand new
fields of work, such as data analytics, that were hard to imagine a
decade ago are created. Machines are unlikely to create the mass
unemployment that was predicted in former eras of technologi-
cal change—including the predictions of John M. Keynes, who
introduced the concept of ‘technological unemployment’ in the

1930s. We hear about the skills such as creativity and social ability
that people need in order to robot-proof their careers. As the
board member of a major European bank told us recently, ‘Our
chairman said that he wants 10,000 people out of this bank, and
10,000 people with new skill sets in

That statement captures the scope of the change. Many
people will have to adapt by reskilling or moving to new sectors
of the economy. The information technology (IT) career cluster
has a bright outlook. The healthcare sector is expanding. The
future of work may indeed demand more problem solvers and
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holistic thinkers, whose skills are needed in the knowledge econ-
omy. The professions will also evolve but they will not disappear!

But these new technology-assisted jobs reflect quite a
different organisational context than that of the last century.
Business models used to be so fixed that a change in business
model was a periodic revolution, whereas today developing a
new business model has become the name of the start-up game.
The 20th century norm of salaried employment is giving way to a
patchwork of alternative work models that challenge traditional
social conventions.

These technology-driven changes come on the back of the
tensions of globalisation, with manufacturing work moving from
Western nations to developing countries, a shift to services, and
new geopolitical realities. They are accompanied by other press-
ing changes—ageing populations that, in the future, may live
to a hundred; depleted pension pools; and unresolved ecologi-
cal constraints to planet Earth. This time one can argue that the
challenge for work is not automation—it is the speed of change.
Can countries cope with this degree of change and the velocity
of its impact?

Based on a review of the state-of-the-art literature in this
area and also on discussions with experts and key players in dif-
ferent regions of the world, the aim of this chapter is to assess the
impact of these changes on organisation, work behaviour, and
models of work, leading to an exploration of the implications for
skills and careers. This leads to a discussion of various policy is-
sues for nations, and to an assessment of how well countries and
regions of the world are equipped to deal with challenges that
are massive, fast, complex, and uncertain.

THE IMPACT OF TECHNOLOGY ON
ORGANISATION AND WORK BEHAVIOUR

Digital technologies are transforming the social systems upon
which economies are built. Combined with robotics and artifi-
cial intelligence, they are changing the nature of organisation
and management. A great part of the change in social systems
comes from changes in how businesses operate. As Richard
Straub put it, the advent of the modern organisation and the prac-
tice of management constitutes a ‘social technology” that has been
equally transformative [as the technical achievements]'?

While there is agreement among scholars of organisation
that we are in the midst of a transformation in how businesses
are organised, the shape of organisation in the new economy is
still unfolding. The last big shift in organisation, the move to dis-
tributed work with a corresponding emphasis on collaboration,
started 20 years ago and is well digested. Based on our research
and discussions with prominent scholars, we see four aspects
of organisation as part of the transformation: the importance of
connectedness, an emphasis on modularity, less reliance on author-
ity, and an accelerating shift from input control to output control.

Connectedness

While the key to the 20th century economy was to own the
means of production, the key to the 21st century economy is
to own the means of connection. The much-heralded platform
economy captures the importance of connectedness. Platforms
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are marketplaces that connect people and businesses that trade
and interact under rules established by the platform’s owner
or operator. Operating systems such as Windows and Android
are an example, serving as platforms for innovative applications
provided by others. E-commerce sites such as Amazon are an-
other—Ilike Uber, they serve as a platform for transactions, while
social networks are also platforms that bring together consum-
ers, advertisers, and software developers. In the past firms oper-
ated in a linear mode: they added value to products, shipped
them out, and sold them to consumers. The organisations of the
new economy develop platforms that connect diverse partici-
pants with one another and enable them to interact and transact
directly with one another. Pipelines become platforms; resource
control becomes resource orchestration; internal orchestration
becomes external interaction; the focus on customer value be-
comes a focus on ecosystem value. ‘When a platform enters a
pipeline market, the platform invariably wins"

Indeed, since the 1980s the world has seen a dramatic in-
crease in the frequency in which firms engage in collaborative
relationships spanning geographies, value chains, and industries,
as noted by Gulati et al. (2012). Firms have been shrinking their
cores and expanding their peripheries. Thus Apple’s iPhone is
largely a design of elements developed and manufactured by
others; similarly, its hugely successful Apple Store captures 30%
of the revenues of products produced by others. Organisations
are no longer married to the idea that strategically important
tasks require employees. Industries that used to be tightly inte-
grated, such as pharmaceuticals, have outsourced to start-ups
and other partners what used to be seen as core tasks—research
and development (R&D), clinical trials, manufacturing, sales.
Wherever innovation is at the forefront, the importance of con-
nected collaborative relationships is evident,* though industries
where there are clear economies of scale, such as semi-conduc-
tors, may continue to be organised on a centralised basis.

Innovation is critical in today’s fast-moving business envi-
ronment, and the idea that innovation happens at boundaries or
by connecting ‘structural holes” has become a tenet of network
theory” Connecting distant people creates novelty. Thomas
Edison is often regarded as the most productive inventor of all
time—not because of his creative genius but because he was
well connected with creative technicians, politicians, and players
in the US ecosystem around the turn of the 20th century, lead-
ing to the light bulb, the telegraph, and various patents behind
the first motion pictures. The same is true today but happening
at a faster pace—Procter & Gamble’'s Connect+Develop strategy
involves sharing technology briefs with its network of suppli-
ers, universities, and external labs so as to invent new products.
Similarly Tata Consulting Service (TCS), the leading Indian firm in
IT services and consulting, reckons that 40% of the solutions it
comes up with to address client problems stem from contacts
within the wider Tata Group to which the firm belongs.

Connectedness is the foundation for new patterns of work
that are emerging, as described in the next section. It requires
social and project skills that were not prominent on the tradi-
tional map of talent competencies; these are skills that should be
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learned early in life. Modularity is another element of organisa-
tion in the new economy.

Modularity

The modularisation of work is at the heart of digitalisation and
automation—decomposing complex work into constituent
tasks so that algorithms or machines can manage them where
possible. But modularity goes further than this. Organisation the-
ory rests on the idea of differentiation into small units or modules
and their integration into a functioning unit. When it comes to
integration, the focus in large organisations has been more and
more on collaborative relations rather than structural lines of
authority® The award-winning work of Chicago sociologist John
Levi Martin argues that large organisational structures are actu-
ally conglomerations of smaller structures, rarely designed from
scratch but resulting from acquisitions, turnarounds, and organic
evolution”

Technology has played a vital role over the last 30 years in
facilitating the integration of such modules into large organisa-
tions, through the standardisation of processes (integration is
severely handicapped if units such as country branches or busi-
ness functions each have their own processes) and by common
IT systems, data integration, and virtual communications. Large
organisations are also developing ‘plug and play’ capabilities—
as IT has become increasingly modular and combinable, so have
organisational processes and forms® Cloud-based services allow
cheap, quick access to modules of IT capabilities, enhancing firm
agility as a consequence. When technology combines standardi-
sation with modularity, organisations can reuse business process
modules to respond more quickly to local opportunities.

This view appears to parallel what has been occurring in
multinational firms in recent years as they move to multidimen-
sional modular structures. During the last five years, most multi-
national enterprises have moved to a multidimensional matrix
organisation, a form of organisation dismissed 30 years ago as
too complex and cumbersome. Each module within the mul-
tidimensional firm has a different focus (such as local markets,
global manufacturing, customers, or technology), with a web of
relationships or connections linking the matrix. People used to
view the defining feature of matrix as being multiple bosses, but
research shows that matrix has two features’ The first—having
more than one boss—is the hierarchic dimension that creates
problems. The second is the importance of lateral collaborative
relationships (for example, between product, country, and tech-
nology managers). The former creates problems, while the latter
works well. Organisations have learned to build those collabora-
tive relationships before they introduce the matrix; this leads to a
third feature of organisations in the new economy.

Less Reliance on Authority

Although authority hierarchies are unlikely to disappear as the
dominant feature of organisation, there is less and less reliance on
authority. While there is still a need for reporting lines to define
goals and targets, and for periodic evaluation of performance
and potential, command-and-control structures are increas-
ingly out of synch with our networked and modular world—as

the matrix example above indicates. Organisations with the flat
structures of peer production or open innovation have system-
atic advantages over managerial hierarchies when the object of
production is information or innovative performance.

As businesses leave behind the predominantly hierarchic
model of 20th century industrial conglomerates, leadership
approaches are changing. Managers are learning how to allow
members of the organisation a measure of independence to
probe and experiment so as to make sense out of the tons of big
data and information, while directing them to stay on the right
overall course by putting all the pieces together Platform lead-
ers orchestrate free agents rather than directing employees in a
hierarchical command-and-control structure.”

In large hierarchic organisations, managers typically com-
plain that it is more difficult to collaborate with other depart-
ments than with suppliers and people outside the firm; a grow-
ing number of young people feel that it is easier to find clients
than to find a boss. So prominent organisations have dispensed
with hierarchy, replacing it with the self-organised authority of
expertise and results that wins respect. In Brazil, Richardo Sem-
ler's Semco is a long-standing example—a systems engineering
company with its origins in centrifuges for the vegetable oil in-
dustry;” others are Denmark’s Oticon, the world's second-largest
hearing aid company, and a growing number of platform firms
such as Zappos in shoes with its holographic organisation,” as
well as the leading entertainment software company Valve.

Lab studies underway show that peer-to-peer work gets
almost as good results as hierarchical work, but with higher
levels of satisfaction—Iargely because people select themselves
for tasks and have more realistic expectations. In flat work struc-
tures such as peer production and open innovation, people fol-
low social signals rather than managerial commands or market
prices.” The intrinsic rewards of peer work, such as intellectual
stimulation and recognition by peers, can be more powerful
motivators than extrinsic rewards such as bonuses.® Reputation
becomes a ‘signalling’ device for getting access to opportunities.
Delayed rewards come in the form of better projects and career
prospects in the future, potential shares in commercial open
source—based companies, or future access to venture capital
markets.” This is increasingly possible in a networked information
economy because workers are less likely to have idiosyncratic, or
firm-specific, human capital that limits moving to new projects
or work environments ®

The shrinking reliance on authority has important impli-
cations for educational policy, as discussed later. The hierarchic
model of education, with the teacher up front and pupils behind
who learn by rote, socialises children poorly for the organisation-
al world into which they will move.

From Input Control to Output Control

Spurred by digitalisation, virtual communications, and other as-
pects of technology, there has been a quiet step-by-step change
in the way we think about work. This shift goes under the unap-
pealing label of ‘performance management’, and it reflects the
fact that work is increasingly evaluated in terms of its outputs,
not where and how it is done—its inputs. Should one valuate a
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person on the basis of her inputs—how long she spends at the
office, whether she is willing to sacrifice evenings or weekends,
her appearance? Or on outputs—whether she delivers the de-
sired results?

Prompted by this shift in what is evaluated, much of tradi-
tional human resources (HR) work is changing. On-demand work
in the gig economy of Uber drivers and Deliveroo pizza cyclists
is largely output driven, managed entirely by algorithms—al-
though the fact that the algorithm can be changed at the
whim of the platform controller raises serious questions about
whether this trend is liberating or exploitative!® Qutput orien-
tation combined with technological processes is also changing
the face of talent and human resource management in large
industrial enterprises. Even yesterday's exemplars of traditional
HR practices in recruitment, performance appraisal, and com-
pensation—such as GE, Microsoft, and P&G—are giving up on
practices that are often experienced as rituals with questionable
value-added?® Given the rapid evolution in web-based methods
for search, selection, and assessment, recruitment is often out-
sourced to external partners who can keep pace with constantly
changing methods. The time-consuming ritual of annual perfor-
mance appraisal and development discussions facilitated by HR
is giving way to apps that allow employees to get online sup-
port and coaching from peers and experts to achieve fluid and
changing goals rather than being assessed on annual targets.”
Objective performance data are collected with online tracking
and automated 360° feedback, often providing a fairer assess-
ment than the notoriously arbitrary view of the boss. Companies
are simplifying remuneration, abandoning complex A-B-GD-E
performance/pay scales in favour of simple salaries, with gener-
ous bonuses only for the few outstanding performers?? Overall,
burdensome top-down HR processes are giving way to bottom-
up digitally assisted systems to help people help themselves,
shifting the onus for managing development from the company
to the individual 2 IBM's Talent Marketplace, discussed below, is a
good example. Data analytics may increasingly substitute for the
judgment of HR managers on matters related to people.

THE IMPACT OF TECHNOLOGY ON WORK
MODELS
The four transformations discussed above are driving the new
models of work that are emerging. Take the example of IBM's
Open Talent Marketplace®* Launched in 2008, it allows man-
agers to deconstruct work into short-cycle events (modularity);
publicise those events to an internal and external population of
players who use the platform to bid for tasks and form commu-
nities to complete the work (connectedness); and then track their
work history and capabilities, supported by a common work lan-
guage (output orientation). All of this is undertaken with a digitally
driven process rather than by bosses (less reliance on authority).
With these organisational transformations, it is also becom-
ing clear that the ‘organisation’ or ‘corporation’ will not be the
only work model in the future of work. Work and knowledge are
increasingly produced beyond firm boundaries, by free agents or
by people who have no contractual relationship with the enter-
prise, be they customers, members of networks, or communities.
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An example is Procter & Gamble’s Connect+Develop platform,
mentioned above, where customers and outside people submit
ideas and innovations?® Furthermore, although the decomposi-
tion of work into task modules leads to the automation of routine
tasks through algorithms or robots, other tasks are outsourced
to workers on demand or via online platforms. This is creating
a multitude of freelance, contingent jobs and entrepreneurial
opportunities. As Boudreau et al. (2015) put it, The days of em-
ployment being the only important means for getting work done are
passing’.

Online platforms have elevated websites from being mere
bulletin boards for advertising jobs, incorporating them into the
organisation of work itself. The combination of connectedness
and modularity is fuelling the rise of contingent work, now so
large in scope that it is often labelled ‘the human cloud’. Some
platforms simply connect employers and workers in a dyadic
relationship to perform certain tasks (e.g, Upwork connects
high-skilled freelancers with firms to solve specialised tasks
while some other platforms crowdsource multiple micro-tasks
to be delivered online). For more complex projects, some plat-
forms provide the governance to engage multiple suppliers of
work and choose the best providers for the task at hand through
competitions. Those focused on crowdsourcing aggregate hun-
dreds of micro-tasks performed by multiple suppliers for situa-
tions that require immediate solutions (e.g., Mechanical Turk).
Platforms also connect service providers directly with users (e.g,,
Uber). The common denominator is that participants engage in
contingent work as independent contractors for work delivered
mainly online, and the governance of projects normally resides
with the employer or sometimes within the online platform that
underpins the service.

Research shows that almost all net employment growth in
the United States since 2005 appears to have been in alterna-
tive work arrangements—part-time, freelance, gig jobs, and a
patchwork of contingent work outside full-time employment;
such alternative work arrangements grew from 10% in 2005 to
cover nearly 16% of workers in 2014. The same is true in Europe,
where by 2015 19% of the adult population worked part-time
and 11% were on fixed-term contracts’® There are different rea-
sons for engaging in contingent work; surveys of crowdworkers
carried out by the International Labour Organization show that
while some people used crowdwork to top-up the income from
their main employment or as a pension supplement, it was the
primary income for 37% of the platform workers surveyed.?” This
raises important questions about institutional arrangements, as
discussed later. While work via private employment agencies is
highly regulated in most countries, there is little or no regulation
of working conditions for free agents and no welfare provision
for unemployment. People in such less regulated forms of work
can also find it difficult to get mortgages; this is counterbalanced
by positive aspects such as people having the flexibility to sat-
isfy care responsibilities (gender differences are found here), and
the empowerment of people who need to work from home be-
cause of disabilities or for work/life balance reasons.

As underlined in Chapter 1, algorithms and artificial intel-
ligence have been steadily eroding work even in professions
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such as law, medicine, architecture, and journalism. This process
may accelerate with the learning capacity of artificial intelligence.
However, most people and firms today cannot afford the servic-
es of first-rate professionals; and most economies are struggling
to maintain professional services such as court systems, finan-
cial advice, and health services. While services have traditionally
been based on face-to-face interaction, remunerated according
to the amount of time this takes, new networked and connected
methods for the distribution of services may meet a ‘vast reser-
voir of need for practical expertise that is currently unmet’ according
to Susskind & Susskind (2015, p. 290). Indeed, networks promote
collaborative models of public services as well as those of private
consumption and commercial interest. An example is care for
the ageing Chinese population—an estimated 12 million medi-
cal caregivers are needed, whereas only 300,000 are available,
99% of whom have no relevant training. A new start-up com-
pany founded by an INSEAD alumna uses an Uber-type model in
order to exploit excess human capacities, training people in cit-
ies to provide care to frail elderly people when they are available,
sometimes on top of their regular employment *®

Another important work model that emerged with digital
technology is collaborative. When the object of production is in-
formation or innovation, peer production and open innovation
have clear advantages over markets and managerial hierarchies.”
Online firms such as InnoCentive have fuelled a crowdsourcing
movement of ‘science by the masses’ where real R&D problems
faced by companies in areas as diverse as engineering, comput-
er science, math, chemistry, life sciences, physical sciences, and
business are framed as ‘challenge problems’ for anyone to solve.
Facilitated by technology (connectedness), economic organisa-
tion (modularity), and social practices (autonomy), collaboration
between individuals is much broader in scope than it was in the
industrial era of the 20th century. Such collaborative relation-
ships are less constrained by the price systems of markets or
by hierarchy,*® and they do not always depend on proprietary
strategies (the Linux open source project is the classic example).
The Singapore government is deliberately using co-creation to
exploit the potential of digital technology, through briefs on its
platforms that invite people to develop solutions. Co-creation
is collaborative, as are crowd-funding, peer-to-peer loans, and
making higher education freely available online.

IMPACT ON PEOPLE

This section examines the impact of technology on people, in-
cluding the impact it has through the changes that it mediates
in organisation and work models. Two issues are considered: first,
what a career will mean in the machine age; and second, what
skills will be needed by the talent pool.

Towards ‘Spiral Careers’

The concept of a linear career—'find your ladder and climb it'—
fits poorly with shorter product and technology lifecycles, rapid
change, and continuous innovation. Fifty years ago people could
stay in a single career for their entire lives; now the technology
may change within a job lasting a few years. Human longevity
also undermines this linear way of thinking of life and a career?

As advances in medical science and lifestyle prolong life, living
until 100 may soon not be a rare phenomenon. Most people will
be working for longer periods to provide for underfunded pen-
sions, and the idea that people will continue working into their
70s and even 80s is no longer improbable. It is difficult to imagine
people maintaining high levels of performance without a differ-
ent way of thinking of a career.

The linear idea of a career, embodied in Schein’s studies of
its ‘anchors’* dates back only 60 years or so to the time when
long-term corporate jobs were becoming the norm, institu-
tionally embodied in the desirability of permanent contracts
and full-time employment for life. Manufacturing enterprises at
that time needed a trained and stable workforce so they could
control quality and maximise production and sales. However, a
hundred years ago, in the earlier phases of the manufacturing
era, big companies outsourced virtually everything. One analysis
around 1910 found that half the workers in production jobs were
independent contractors.

What are the alternatives to the linear way of thinking of a
career and life? There are other ways of thinking of a career that
used to describe a minority—though perhaps some of these
ways will become a norm in the future. Take notably the spiral
career, one of periodic lateral transitions from one career to an-
other?* Itis exemplified by an engineer who spends 10 years in a
technical lab that she ultimately heads up, then getting involved
in quality improvement projects, spiralling off to become a sales
manager—indeed, 10 years later the highest performing sales
manager because she can relate to customers in technical terms.
At this stage, given her remarkable sense for people and talent,
she is candidate for a position as talent director for a global cor-
poration, transitioning off into a third career in HR leadership. In
her portrayal of the future of work, Gratton (2011) indeed sees
this pattern of ‘serial mastery’ as becoming the norm in the
future.

This shift has profound implications for policy, notably edu-
cational policy. It means that the idea of preparing people for
40 to 60 years of working life with 20 years of upfront educa-
tion does not make sense. Industries and jobs are changing so
quickly that it is now difficult to envisage a career without transi-
tions and intervals of reskilling or re-education. Lifelong learn-
ing and redeployment are becoming the norm rather than the
exception.

Furthermore, the fact that people can work from home in
full-time, part-time, or supplementary jobs opens up new life-
styles. With their strong output orientation, the Nordics appear
to be furthest down this route. They spend fewer hours in the
office than their counterparts in other countries, they get back
home at 4 in the afternoon to spend time with their children,
they take occasional days off to tend the garden or work out at
the gym. When asked about their short working hours, their rela-
tively balanced lifestyles, most Nordics these days smile and say
we have learnt to work more effectively than others.’ This is a soci-
ety that embraces technology because it allows people to work
even more effectively. The other side of the technological reality
is that, after the children have been put to bed, people are likely

1
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Figure 1
Skills and resilience for a world of change

Competences Mindset and Talent

Critical thinking
Creativity
Communication
Collaboration

Curiosity
Initiative
Persistence
Empathy
Adaptability

Domain Knowledge
Areas of specialisation
Expertise

Core Literacies

+ Reading and writing

+ Numeracy + ICT fluency

- Scientific literacy

» Language skills (mother tongue + 1)
» Cultural and civic awareness

Source: European Commission. (2016). The future of work: Skills and resilience for a world of change, Europe Political Strategy Centre, Strategic Notes, Issue 13.

to be back at their laptops or talking on Skype with colleagues
and customers on the other side of the world.

Skills for the New Economy
Even as jobs are automated and eliminated by technology, new
jobs are created. But, as mentioned, these new jobs require dif-
ferent and typically higher levels of skill. The future of work is
all about skills, as a 2016 European Commission report states;
there is general agreement among economists about this. What
are the effects on skills of connectedness in more modular net-
works, of less reliance on authority, and of output control? And
what does this mean for policy and reform?*®

The new machine age is filled with paradoxes, as we experi-
ence it through eyes that are still in the 20th century. Take the
so-called productivity paradox. Until the end of the last century,
productivity and employment closely tracked each other. Then,
beginning in 2000, the ‘great divergence’ started: productivity
continued to rise while employment suddenly wilted and wages
stagnated® In more recent years, productivity has experienced
a slowdown even in the context of rapid technological change—
the productivity paradox that is explained in part by skill mis-
matches?® The talent paradox, as we think of it, is that the way
we develop people for employment is not specialised enough—
many people do not have the specific skills needed to be em-
ployable. But, at the same time, the way we develop people is
too narrow—they work in protected silos and do not have the
breadth to collaborate with others. Education is not specialised
enough ... and yet it is too narrow. In our interviews, we heard
of debates among recruiters at Google and other firms about
whether people should have the breadth of a liberal education
or the depth of a vocationally oriented education.

As has been pointed out in various books and articles, such
paradoxes reflect our age of dualities.* We need specialised skills
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in our jobs AND we need to collaborate with others from dif-
ferent domains. We have to learn how to act with immediate
performance requirements in mind AND think long term about
innovation and change. Globalisation means doing things better
AND cheaper AND faster. The idea of duality means BOTH-AND.
When it comes to skills, the concept that captures this well
is that of T-shaped skills, introduced more than 30 years ago but
now being seriously revisited.** Led by IBM, IDEO, and a growing
number of universities, the T emphasises the importance of spe-
cialist skills AND social or collaborative skills. Tim Brown, CEO of
the world-leading design firm IDEO, describes such profession-
als: The vertical stroke of the T is a depth of skills that allows them to
contribute to the creative process. This can be from any number of
different fields: an industrial designer, an architect, a business special-
ist or a mechanical engineer. The horizontal stroke of the T is the dis-
position to collaborate across disciplines.*' Indeed, Harvard’s Dem-
ing has recently shown that labour markets have been reward-
ing individuals with strong social and interpersonal skills that
facilitate interaction and connections. His research shows that,
since 1980, social skill-intensive occupations have enjoyed most
of the employment growth across the whole wage spectrum.
Employment and wage growth have been especially strong in
jobs requiring both high cognitive AND high social skills.**
Applying this to organisations, we started many years ago
to think of the dualistic requirements in jobs, applying the T-
shaped concept to matrix organisation.”® See the box on ‘The
split-egg concept of organisational roles’, showing how managers
get paid for their performance in their operational roles (‘the job’
or bottom of the egg) but promoted for their initiative or devel-
opment actions in the top-of-the-egg project role—typically in-
volving collaboration across boundaries with others. These top-
of-the-egg roles sometimes become the basis for a spiral career
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THE SPLIT-EGG CONCEPT OF ORGANISATIONAL ROLES

The Development/
Project Role Projects with an internal focus, such as operational efficiency
(30%)

Projects with an external focus on strategy, market, and business development

Projects with a horizonal focus, such as leveraging knowledge across the organisation

.]]].e Uncompromising attention to getting the right people in the right places at the right times

Operational Role Clarity of objectives and areas of accountability
(70%) Coaching and developing people

In the slower moving world of the 20th century, people fo-
cused on their jobs or operational roles (the bottom of the
egg in the image), while top leaders at headquarters dealt with
innovation and longer-term strategic development, aided by
their staff (the top of the egg). But as the pace of development
and change speeded up, people with high potential were
expected to demonstrate that potential by taking initiatives
on strategy and innovation. The manager now has two roles,
operational and project, as shown in the diagram. After set-
tling into a new job, which involves being sure that one can
delegate operational tasks to subordinates, more and more
time—say 30%—is spent on projects with a longer-term per-
spective, typically involving formal or informal cross-boundary
teamwork. Managers are paid for their performance in ‘the job’,
doing things right. But they are promoted because of the lead-
ership initiative that they show in the project role—doing the
right things. In talent management processes, guided by the
so-called 9-box framework, managers are now evaluated on
their operational performance AND on their potential or con-
tribution to strategic development. This is not just in technol-
ogy-driven firms. Nestlé in consumer products anchored this

transition, as with the earlier example of a technical manager
who moves via a quality improvement project into a sales role.
A more recent version of the T-concept put forward by the
European Commission is shown in Figure 1. In this approach, the
‘T" acquires a base; font specialists would say that it morphs from
a ‘sans-serif T' to a ‘serif T'. The ‘serif-T" stands on a platform of

framewaork in their organisation more than 10 years ago, refer-
ring to the operational role as the person’s area of responsibil-
ity and the project role as that of ‘accountability’. During the
last decade our surveys suggest this split-egg role concept has
begun to spread widely down from managerial to professional
levels within firms.

Dualities such as doing things better AND cheaper AND
faster do not apply just to organisations, but also to the roles
that people occupy. The operational bottom of the egg means
managing short term while the top means keeping an eye on
the long term. The bottom is the local role, the top is the re-
gional or global role. There is more authority in the operational
role, whereas the project role is met through collaborative
networks.

Note

1 The 9-box framework is a grid with two dimensions, typically
performance on one axis and potential on the other, each divided into
3 categories (for example, outstanding, satisfactory, and unsatisfactory)
and thereby forming a 9-box grid. This is used by many corporations
such as GE, Novartis, Microsoft, and P&G in talent management. See
Pucik et al. (2016), pp. 245-246, for an outline with examples.

core literacies provided in basic education. To reading, maths,
and science skills, as measured by the Organisation for Economic
Co-operation and Development (OECD)'s Programme for Inter-
national Student Assessment (PISA), for example one can add
ICT fluency as well as skills necessary for social cohesion such as
language and cultural knowledge** The stem of the T is an area
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of specialisation, provided by vocational or higher education,
while the top of the T focuses on the social and collaborative
skills and the mindset required by our connected era. However,
it should be noted that different organisations and scholars pro-
pose many versions of such T frameworks*

SOME POLICY IMPLICATIONS

Peter Drucker, one of the pioneers of management thinking,
noted that ‘the greatest danger in times of turbulence is not the tur-
bulence—it is to act with yesterday’s logic.*® Much of our institu-
tional structure, from educational and social security systems to
employment laws, was designed for the industrial age. Organi-
sation, business, and work models have changed, and policies
must adapt accordingly.

The head of digitalisation for the Danish government, one
of the most advanced countries in Europe in digitalisation of
government services, told us that after 15 years of work in creat-
ing a digital infrastructure, the new focus will be on the compe-
tences that a digitalised society needs, and the key pillar will be
educational and teaching reform. This is the first of the major
policy areas addressed in this section. Then the section turns
to employment policy, which is vital to ensuring the workforce
adjustment that is made imperative by the impact of technol-
ogy and new work models. These and other major changes in
societal infrastructure, including data security and e-commerce
consumer protection, will require close collaboration between
industry, consumers, educational institutions, and government
agencies. The strength of such ecosystems is the third, and per-
haps superordinate, policy element explored here.

Educational Policy

The educational policy of most nations is founded on the factory
model of the 20th century—producing people with the techni-
cal and vocational skills for manufacturing and sales positions in
industry, with a smaller number of skilled generalists and profes-
sional specialists graduating from universities to staff profession-
al, managerial, and leadership positions (the mass high school
model in the United States dates back to 1910).

A new model of education is needed. MIT's Andrew Mc-
Afee, co-author of The Second Machine Age, argues: ‘Routine hu-
man work is going away very quickly and never coming back. mean
both routine knowledge work—payroll clerk kinds of things—and
routine physical work. ... Educational systems are doing a marvel-
lous job of turning out routine workers. The mismatch is profound.
Education is one of the slowest institutions to change in this society.
That mismatch in clock speed between education and technology is
something we need to work very hard on."”

One of the key dualities evident in T-shaped skills is that
people need more specialisation to be employable, but at the
same time they need the flexibility to navigate spiral careers.
Specialisation in, say, data analytics, graphic design, or telemar-
keting is perhaps the easiest element; it can be acquired at differ-
ent stages in life, through vocational training and short diploma
courses, facilitated by the myriad types of training that are on of-
fer today—from Lynda.com e-courses to the catalogue of video
courses of the Khan Institute. But flexibility builds on the ability
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to learn how to learn, and this appears to be moulded in the
early stages of education. The ‘technology of skill formation’, as
explained by Heckman from the University of Chicago, begins
early in life, and it is here that a great part of the future success of
people is determined.*®

Discussing specific policy interventions is beyond the scope
of this chapter, but the central point is that self-directed learning
should be given more prominence. ‘The workplace doesn't look
like an assembly line anymore’, says Deming from the Harvard
School of Education. ‘So maybe our high schools and colleges
shouldn't either’ The authoritarian rote learning style of education
that characterises traditional classrooms undermines the natural
creativity of children—and changing this approach matters for
all levels of education. Deming comments: ‘It is striking to me how
much a high quality preschool classroom looks like a modern work-
place. Children share resources and experiences with each other and
move flexibly between tasks and roles. Learning is immersive and of-
ten implicit—even for "hard” skills like math and literacy.*®

In Montessori-type schools that emphasise self-directed
learning, children work on projects, learn how to collaborate,
and take initiatives that foster entrepreneurship. Both Larry Page
and Sergey Brin of Google went to Montessori primary schools,
as did Amazon's Jeff Bezos and Wikipedia's Jimmy Wales>® Aside
from acquiring social and problem-solving skills, such schools
give rein to the basic curiosity of young children, who learn the
importance of persistence and adaptability. At higher levels of
education, flipped classrooms where students absorb the con-
tent online, followed by self-directed classroom discussions
and projects, are rapidly gaining ground, including at our own
INSEAD.

To equip them for a connected world where people must
be self-reliant rather than follow authority, a system-oriented ap-
proach can help students understand how networked systems
of people, processes, and machines join together to make today’s
workplaces function. Such an approach involves three key ele-
ments: thematic study across disciplines, project-based learning,
and experiential opportunities® One can see a specific example
of such policy in action in Singapore. Revising the Science
Curriculum Framework for schools in 2008, its ‘inquiry-centric’
strategy encourages students to ask questions about things
they see around them and to maintain that curiosity, which
will enable them to continue learning even after they leave
school. The national strategy follows a systemic approach to
curriculum planning and development that attempts to ensure
that the focus of people’s competencies remains relevant in the
future® Most importantly, the success of this approach requires
a commitment to developing a strong teaching force. Teachers
in Singaporean schools are given the flexibility to try innovative
teaching methods (for example, eliminating blackboards and
adopting digital channels); new methods are often tested on a
small scale to assess effectiveness before wider implementation,
institutionalising evidence-based pedagogic design. Teachers
are entitled to attend 100 hours of training annually to keep
abreast of developments in science and technology as well as
new teaching methods
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The ideas behind such educational systems are not new. As
the former chairman of Microsoft Europe, Jan Mihlfeit, pointed
out, they can be found in the pedagogic philosophy of Czech
John Amos Comenius, who died in 1670 and is often described
as the father of modern education. Muhlfeit summarised Come-
nius's convictions: ‘If you tell kids, they will forget. If you show them,
they will remember. If you involve them—albeit in a demanding but
fun way—they will learn.” The authoritarian rote learning style
of education that characterises traditional classrooms under-
mines the natural creativity of children. NASA commissioned
a study that showed that only 2% of professionals at the age
of 25 showed clear indications of a creative mentality. As they
went back in school age, the picture looked different—30% of
the 10-year-olds were creative, and 96% of the 6-year-olds!** An-
other of Comenius's principles back in the 17th century was that
teaching approaches and materials should be adapted to the
student’s ability to learn.

As outlined in the Global Talent Competitiveness Index
(GTCl) 2014, vocational education is experiencing a renaissance,
with countries such as Switzerland—the GTCI global talent lead-
er—as a model. But adaptability needs to be built into vocational
education. Studies show that people with only deep vocational
skills show less adaptability and therefore diminished employ-
ment prospects later in life, and this can only get worse with
shorter skill lifecycles.” Spiral career realities need to be built into
vocational education and incorporated into lifelong learning,
but with foundations laid in primary education. As put by An-
dreas Schleicher from the OECD in a recent conference, ‘we need
to integrate the world of work and the world of learning; we need to
give people a compass to navigate their careers.*®

Employment Policy

A challenge underlying the future of work is the way we think
about ‘jobs’. First, as noted above, fewer people will have a sin-
gle career during their lives, and even fewer will develop that
career within a single organisation. The speed of innovation and
change in the economy requires mobility across jobs and sectors
in spiral careers. This raises the question of how to design poli-
cies that promote labour market flexibility and provide appropri-
ate social protection, and notably how to promote active labour
market policies that facilitate job mobility>” Second, a more fun-
damental question emerging from the rise of free agent work is
how to define employment: under what circumstances is a free-
lancer considered to be an employee, and do any of the ben-
efits and protection of conventional employment relationships
extend to such people?

Labour market flexibility is captured in the GTCI by indica-
tors measuring the ease for organisations of hiring and redun-
dancy, along with some measures of social protection for individ-
ual workers*® GTCI countries with a high degree of labour mar-
ket flexibility include Denmark, Switzerland, the United States,
Singapore, and Qatar. On the other hand, rigid labour markets
that might handicap human adjustment to new technologies
include France, which recently hammered through piecemeal
reforms, along with Norway, South Africa, and South Korea.

There may be little disagreement, among economists at
least,” about the importance of labour market flexibility to facili-
tate the radical work and skill adjustments necessitated by tech-
nological change. But the blunt reality of Industry 4.0 (signifying
the Fourth Industrial Revolution) following on the back of indus-
trial outsourcing is that many people will be in hard straights—
they will lose their jobs and may fall with their children into pov-
erty (currently nearly 15% of the US population are estimated to
live below the national poverty threshold)®® Social protection to
buffer the risk of falling off the ladder is deemed in many coun-
tries to be the necessary complement to labour flexibility.

The idea of social protection in the shape of unemployment
benefits has been broadened to include active labour market
policies such as training and start-up incentives that facilitate
mobility and skill transitions.” But here political and social values
lead to differences. In continental Europe, the European Commis-
sion holds up the Danish model of Flexicurity as a model. Gener-
ous welfare benefits are offered to those who lose jobs, but for a
limited period; these benefits are accompanied by skill training,
comprehensive information on opportunities, and appropriate
support. To enjoy welfare benefits, the individual accepts obli-
gations—if a new job cannot be found, people are obliged to
retrain, be mobile, move to a lower class of job, or work part-
time. On the other hand, the political mood in the United States
(and Tory United Kingdom) is against government intervention,
meaning that growing numbers of people are obliged to join
the precarious alternative employment economy, where they
enjoy little protection.

How to adapt both social protection and active labour
market policies to the new world of employment where many
are free agents—how to define ‘work'—is another challenge for
most nations. Traditionally social protection and skill retraining
have been linked to years of salaried employment, assuming that
workers will move as employees from one organisation to anoth-
er. In the gig economy, most platforms assert that ‘crowdwork-
ers’ and people engaged in contingent work are self-employed,
independent contractors. As a result, individuals find themselves
without recourse to worker-protective norms, minimum wages,
health and safety regulations, unfair dismissal protection, and
retraining support

For example, a group of Uber drivers suing to be treated
as employees was recently granted class-action status in San
Francisco®® Classifying them as employees would immediately
raise several questions: should Uber drivers be compensated for
the time they spend waiting for rides? Should such time go to-
wards determining a minimum hourly wage? Would driving for
competitor Lyft violate an employee’s duty of loyalty to Uber?
A recent paper from the Hamilton Project, a liberal think tank
in the United States, has fuelled discussions about defining an
intermediate status between a contractor and an employee—a
new category labelled ‘dependent self-employed'®*

One potential solution that tackles some of the challenges
raised by both contingent work and labour mobility would be
to create ‘individual security accounts’ that allow benefit port-
ability as people move across jobs or even from gig to gig®” In
the era of 'You Inc’, as The Economist describes our individualised
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economy,*® access to benefits should be customised. Benefits
(unemployment insurance, health insurance, disability and injury
insurance) should not be tied to specific employers. For instance,
the portability of pension rights across occupations (or even
across countries, as is being considered in the European Union)
is expected to encourage labour mobility®” One of the key ele-
ments of the Danish Flexicurity approach is the universal right
of access to welfare services—social benefits are not tied to a
particular employer. This makes workers much more mobile. Es-
caping from the historic legacy of tying people to organisations,
workers are free to search for new jobs if they become dissatis-
fied with current employers. Thus, in Denmark most workers take
the initiative to leave a job,® and few become unemployed as a
result of being fired. Mobility is encouraged. The proportion of
job-hoppers to total employed is high (between 20% and 30%
of those who are economically active) primarily because people
are looking for opportunities to cultivate new skills * Similarly, an
increasing number of countries, from Singapore to France, have
linked training credits to portable individual accounts such as
the French compte personnel d'activité rather than to years of ser-
vice with the employer.

The question remaining is who should contribute to the
creation of protection schemes for individuals (e.g., social secu-
rity contributions). By defining an intermediate status between
a contractor and an employee, digital labour markets should be
made to pay at least a part of the traditional bundle of social
protection provisions. Many legal scholars argue that all parties—
including platforms, crowdworkers, and service users—should
each be shouldering their appropriate share of what in the past
were employer responsibilities”® More research is needed to
define how to do this since it is difficult to define in a general
way the criteria that identify a dependent self-employed person.
Meanwhile, one should note that private employment service
providers play an important role in bridging the needs of busi-
nesses and individuals. While agency work secures training and
the full benefits of social protection for associate workers, vari-
ous forms of open-ended agency contracts, such as the new CDI
intérimaire in France, allow flexible labour supply for companies,
as described in Chapter 2.

Connectedness among Stakeholders

Actions to deal with national public problems such as the digi-
talisation of the state, the reform of the educational system, or
the development of specialised skills for new work opportunities
require close collaboration between state partners, businesses,
and educational institutes. Collaboration within such ecosys-
tems was indeed a major theme in the first GTCI 2013 report,
which featured examples of skill development to meet new
needs and opportunities in India and Singapore that required
such close collaboration between social partners. This was high-
lighted by Lars Frelle-Petersen, the head of Denmark’s govern-
ment digitalisation program over the last 15 years, who stated
in our interview: ‘To successfully digitalize a society, there are two
vital background requirements. The first is a history of cross-sector
collaboration. Since 2001, the state, regions and local authorities
have built the systems and requisite databases in close cooperation,
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with joint financing. This also includes collaboration with the busi-
ness community, notably the banking sector, in the development of
digital payment systems. The second is trust in the reliability and in-
tegrity of the state since digitalization involves creation of databases
on persons, firms, property, addresses, the geographic map, energy
use, and so on. As a consequence, we have reliable data that one can
trust” Chapter 2 by Dehaze in this report provides examples of
public-private partnerships in the domain of skill development
that are also an intrinsic aspect of this type of collaboration.
Measured in the GTCl by the variables of Business-
government relations (and also Labour-employer cooperation),
all the Nordic countries are well positioned on stakeholder
connectedness, along with Singapore, Switzerland, Japan, the
United Arab Emirates, and the United Kingdom. The develop-
ment of the active labour policies in the Nordic countries that
were discussed above is an example, as outlined by Kristensen
(2016, pp. 158). Firms, state, and educational institutions in the
Nordic region interacted to form a mutual chain of talent sup-
ply enablers to offset the competitive effects of globalisation. By
combining access to training institutions and income support
from the state, workers are encouraged to search constantly for
new skills, thereby also getting included in the ongoing redefini-
tion of job roles. Furthermore, welfare services such as childcare,
eldercare, and housing support facilitate their engagement in
highly demanding jobs. This enables firms to decentralise re-
sponsibilities to operative levels, making possible new forms of
learning organisation where control rests in the hands of workers.
This in turn facilitates innovation of new services and products.

Other Policy Areas

These three policy areas were highlighted in this research review,
but they are far from exhaustive. As noted earlier, Denmark’s
head of digitalisation emphasises the importance of trust in the
state and institutions, vital if citizens are to make personal informa-
tion available, have confidence in online payment systems, and
accept the need for ongoing changes. Transparency is closely
related to trust, as well as to governance (see Chapter 4 in this
report). Cyber risks are so serious that some global financial cor-
porations are training their entire staff in cyber risk management
since rules and procedures can no longer cope with the ingenu-
ity of hackers, rather as companies 20 years ago would foster a
culture of quality management. Less closely related to talent are
intellectual property right issues that have a significant effect on
work models.”’

WHICH COUNTRIES ARE BETTER PREPARED?
The ‘talent readiness’ of countries to benefit from technology
largely depends on how well societies and their institutions are
adapting to emerging needs and realities. Building on our review,
educational and employment policy are the big two policy chal-
lenges in the talent arena, reflecting the emerging changes in or-
ganisation, work models, and skills of the 21st century economy.
And without stakeholder connectedness, any such major policy
reforms are likely to stumble.

Figure 2 shows the readiness of a sample of 40 countries
to maximise talent capabilities in the context of the technology
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Figure 2

A heatmap of talent readiness for technology in the top 40 GTCI countries

EDUCATIONAL
AND PROTECTION
POLICIES
CONNECTEDNESS

SYSTEM
EMPLOYMENT

STAKEHOLDER

COUNTRY

Switzerland 1 -

Singapore 2 1 -

United Kingdom 3 8 -

United States of America 4 5 -

Australia 6 18 ---
Luxembourg 7 9 -

Denmark 8 11 --

Finland 9 2 --

Norway 10 4 --
Netherlands 11 6 -

Ireland 12 xR

Canada 13 14 -

New Zealand 14 17 -

Iceland 15 16 --

Belgium 16 »

Germany 17 15 ---
Austria 18 20 I
United Arab Emirates 19 26 - -
Estonia 20 22 ---
Qatar 21 27 -

Czech Republic 23 36 --

France 24 24 -

Israel 25 21 --

Slovenia 27 37 -

Malaysia 28 s
Korea, Rep. 29 13 - -
Cyprus 30 40 - -
Portugal 31 30 - -
Latvia 32 32 -

Lithuania 33 29 -=

Spain 35 55 B
Barbados 36 ---
Slovakia 37 < R

Poland 38 2

Costa Rica 39 44 - -
Italy 40 s TN

* The GITR rank refers to the Networked Readiness Index of the GITR. B Well positioned, M Mixed readiness,

revolution. This heatmap measures four main attributes at the
country level.

1. The readiness of the educational system is measured
by four indicators: the quality of basic literacy and maths
skills (PISA scores), the use of technology for educational
purposes, access to lifelong learning opportunities, and
the relevance of the education system for the needs of
the economy.
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2. The readiness of the employment system, including its
social protection component, is measured by three indi-
cators: labour market flexibility (ease of hiring and ease
of redundancy), access to a solid safety net, and by the
strength of labour-employer cooperation.

3. The connectedness of stakeholders is measured by

a single indicator, Business-government relations. For
example, the need for adaptive continuous education
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using blended learning, employing online learning plat-
forms, and classroom training requires close collabo-
ration around design and certification between busi-
nesses, trainers and educational institutions, and public
institutions.

The fourth attribute measures the level of Technological
competences in these 40 nations, and it consists of seven indica-
tors of the pervasiveness of practices relating to current technol-
ogy. These seven variables were chosen based on the discussion,
in the first section of this chapter, of organisational practices in
the new economy: the use of virtual work (e.g., remote working,
telecommuting); the use of online social networks; personal in-
novativeness (or idea generation by people); the extent of with-
in-firm collaboration; the extent of across-firm collaboration; en-
trepreneurial spirit; and delegation of authority. These variables
are reported in Figure 2 both in aggregate (the sum total of the
normalised seven scores) and for each variable.

The indicators for all four attributes are either country-level
variables from the GTCl index or variables from the World Eco-
nomic Forum'’s Executive Opinion Survey; many of them are
used in the Cornell-INSEAD-WEF Networked Readiness Index of
the Global Information Technology Report (GITR).

Using these four attributes, the heatmap shows the techno-
logical readiness of the top 40 countries of the GTCl index. The
four levels of readiness (well positioned, mixed readiness, less
well positioned, low readiness) are defined by using the quartiles
of the scores of each attribute.

Out of these 40 countries, 9 are particularly well positioned
in terms of talent readiness for technology, showing top quar-
tile strengths in all four attributes. In order of their GTCl ranking,
they are Switzerland, Singapore, the United Kingdom, Denmark,
the Netherlands, Ireland, Canada, New Zealand, and the United
Arab Emirates. One country outside the top 40 (and therefore not
shown in the heatmap)—Bahrain—is similarly well positioned.
Aside from Bahrain, countries that are not in the top GTCl league
that might expect to benefit in particular from the new econo-
my include the Philippines, Rwanda, Sri Lanka, and Zambia.

On the other hand, among European countries, France and
Italy are less well positioned,”” along with Croatia, Montenegro,
and Serbia in particular (the latter are not in the top 40, and Ser-
bia is in the bottom quartile on all four attributes, along with
countries such as Bolivia, Venezuela, Algeria, and Madagascar).
There appears to be a strong need to seriously consider the im-
plications of technology within the Balkan region.

Turning to Asia, and leaving its clear leader Singapore aside,
Malaysia demonstrates stronger talent readiness for technology
than South Korea, even though the IT infrastructure of the latter
is much superior as reflected in its strong Networked Readiness
Index ranking. China is in a reasonably robust position of talent
readiness with across-the-board second quartile positions on all
four attributes, closely followed by Vietnam—although, as men-
tioned, the Philippines is also well prepared. In Latin America,
Chile is in a particularly favourable position, followed by Costa
Rica, as shown in Figure 2, as well as Panama and Uruguay—all
far more digitally ready than Argentina, Colombia, or Brazil.
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Developing countries may be left in the lurch by the new
talent-driven economy. Many were hoping to follow the model
of Singapore, Malaysia, China, Vietnam, and others, attracting
outsourced manufacturing because of low costs and then mov-
ing up the skill scale to higher value added economic activities.
But as companies bring their manufacturing back to automated
factories in the West and as China invests heavily in robotics, the
possibilities of this model are no longer so clear. With growing
concern about ‘premature deindustrialisation’, emerging and
developing countries such as Mexico, Indonesia, and India may
have to rethink their growth models and invest in upskilling the
workforce.?

Lessons from Two Talent-Ready Countries

This section presents a closer look through interviews and re-
search in two of the nine countries that display strong talent
readiness for the new technology-driven economy—Denmark
in Europe and Singapore in Asia.

On EU measures of digitalisation, the Danish state is cur-
rently the most advanced in Europe* Systematic digitalisation
of Danish society started in 2001 as part of a sweeping reform
of government, and later of municipalities and regions, where
building e-government was a centrepiece of the vision for the
future. Led by a digital directorate, the focus for the last 15 years
has been on creating the country’s digital infrastructure, so that
today every citizen has a digital e-box with a single digital sig-
nature for all information and transactions concerning most as-
pects of life—income and taxes, property, company registration,
transport, energy consumption, banking and finance. Digital sys-
tems and processes are now part of daily life for almost all citizens.
The 2001 vision clearly played a driving role, and was backed by
leadership from a digital directorship. Based on discussions with
key authorities, we noted earlier various lessons behind this suc-
cessful experience—strong collaboration between the different
sectors of society, including partnerships with banks; and trust
in government institutions—two conditions that are far from
ideal in other European states such as France and Italy. Addition-
ally, Denmark’s Flexicurity employment system, introduced 25
years ago, is a global model for workforce adaptability. We find
that Scandinavians tend to view foreign executives as authori-
tarian, commenting how hierarchy is strikingly anchored in of-
fices and buildings that they visit abroad in contrast to their own
architecture.

Denmark lags, however, on two fronts. First, technology has
not had a deep impact on the educational system, where reform
is today’s priority. The country experienced a strike for the first
time in recent history when teachers protested against reforms
that had a distant connection to the new economy, illustrating
the obstacles in education reform. It lags here behind the United
Kingdom, which was the first European country to introduce
coding and computational logic into the school curriculum,
and there is an acute shortage of IT specialists (Danish women
avoid such occupations). The curriculum needs to be adapted
to the needed skills and talent, particularly in higher education,
including more emphasis in schools on science and technology
(again, the United Kingdom leads Europe on science, technology,
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engineering, and maths, or STEM, focus in schools). Although
project learning is a norm, learning methods need to be more
individualised, with a greater use of adaptive and blended learn-
ing (a Swedish study showed that technology-enhanced educa-
tion improved PISA competences on literacy and maths while
also reducing the gender gap in performance).

The second lag is in the intensity of digital adoption by busi-
ness, which helps bring down Denmark’s Networked Readiness
Index ranking to 11. In contrast to its Nordic neighbours—Swe-
den and notably Finland, with its Unicorn start-ups and high
tech companies—Danish firms tend to be small and medium-
sized enterprises that do not have the scale to adopt digital
processes in operations and services, despite the good national
infrastructure. On the other hand, Denmark aspires to lead in
digital healthcare—you can already meet with your doctor by
online video, undertaking a self-diagnosis with simple home
medical devices.

With a lead on business adoption of digitalisation and more
aggressive reform on the educational front, a recent analysis
forecasts that Finland will take a clear Nordic lead by 2025 de-
spite its currently less dynamic employment system and poorer
performance in lifelong learning. But according to this projec-
tion, the e-intensity in the Asian region is such that Singapore,
South Korea, Taiwan, and even China may overtake the Nordics
in their technological capabilities, including on the talent front,
within the next decade”” This finding provokes us to explore
some lessons from Singapore’s experience.

In terms of government usage of ICT, Singapore—Ilike
Denmark—is one of the leading nations in the world® It scores
strongly on the four attributes discussed above, and the Net-
worked Readiness Index of the GITR positions it as the #1 nation
in the world on overall IT readiness as well as on state digitali-
sation. As with Denmark, this success was driven in 1999 by an
unfolding vision, its Smart Nation strategy, and the creation of an
agency (Infocomm Development Authority or IDA) to lead initia-
tives, notably e-citizenship, though this has been extended to
include a one-stop educational and career resource portal. That
agency is currently being reorganised into an even more high
profile organisation called GovTech to lead on government digi-
tal and technological initiatives””

Singapore, with its digital vision and strategy, its flexible la-
bour market, and its strong city-state ecosystem, embodies the
points highlighted in this chapter. But our discussions and stud-
ies lead us to focus on two additional lessons from the Singapore
experience.

Peter Drucker emphasised the importance of forward think-
ing in times of turbulence, and Singapore’s use of education to
drive societal change is an exemplar. The first observation is that
the country has always taken seriously what could be called so-
cial engineering—the design of social systems to drive desired
economic and societal change. This can be seen in the chang-
ing imperatives driving the educational system since Singapore’s
independence in 1965. At the outset the priority was using Eng-
lish in primary schools to build cohesion between the migrant
ethnic groups that make up the country. Then, in 1979, the New
Educational System introduced multi-streaming geared to the

diverse needs of the market and economic development—a vo-
cational track to produce the skilled workers needed by business;
atrack to produce needed doctors, engineers, and professionals;
and even a track for the writers, artists, and musicians to enrich
cultural life’® Less than 20 years later, the aim of a new educa-
tional reform was to move Singapore into the knowledge econ-
omy, shifting learning from absorbing information to nurturing
thinking skills—this chapter alluded earlier to the introduction of
inquiry-centric education, and to the equipping of communities
of teachers to innovate in pedagogy.

The second striking feature of Singapore (along with South
Korea and Taiwan) is that government is united around the cen-
tral importance of talent in national development. Talent attrac-
tion, development, and retention, along with enabling, are not
just issues of concern to the ministries of labour or education
or (in Singapore’s case) a powerful ministry of manpower or an
IDA—they are the focus of all ministries, within the scope of an
all-embracing Smart Nation strategy. Encapsulated by its slo-
gan of CONNECT, COLLECT, COMPREHEND, CREATE, this digital
strategy covers public safety, transport, healthcare, education,
enterprise, and energy. Co-creation is an intrinsic element of the
strategy, bringing together experts, brainpower (including talent
from abroad), and stakeholders to find innovative solutions to
challenges in these sectors of society.

This is in striking contrast to the government and political
debates in many Western nations, where forward-looking think-
ing often appears to be lost in public debates over closing fac-
tories, immigration, and terrorist threats. Our prediction is that it
will be smaller entities like cities and regions (Singapore is, after
all, a city-state) that will take the lead in the new economy.

CONCLUDING OBSERVATION: THE ELEPHANT IN
THE TECHNOLOGY ROOM

Focusing on the way in which organisations and models of work
are changing, and then on the consequences for people, three
major policy implications emerged from this assessment of the
talent implications of the emerging machine revolution—the
need for deep educational reform that is forward-looking; the
importance of an active employment policy that balances flex-
ibility with reasonable measures of protection as well as individ-
ual obligations to be mobile; and the fundamental importance
of collaboration among stakeholders in ecosystems.

Assessing talent readiness for the 21st century machine age
across nations, these three policy areas were translated into three
attributes plus a Technological Competence attribute, measured
by indicators from the GTCI and related indices. In this context,
nine countries are well positioned. Not surprisingly, it is Singa-
pore, which has a technology-oriented ecosystem that appears
to be in an exemplary position—a nation where talent consid-
erations tend to lead technological change rather than lag far
behind. Other Asian countries follow fast in its footsteps. There is
an implicit call for action on the part of some other countries in
the top 40 GTCl league.

However, behind the scenes of technological talent readi-
ness lies another issue that is starting to become visible and
disturbing, influencing elections and referendums and draining
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attention away from the need for policy reforms. Talent can be
viewed as an elitist concept—indeed, corporate talent manage-
ment was burdened for some time by debates over whether a
few high potentials should benefit from talent development or
whether everyone has talent’” In developed nations, Richard
Florida's estimate is that perhaps 30% of the population has the
type of valuable and creative skill to be part of the talent pool,
and we would concur®®

People will accept that skills, opportunity, and wealth are
not equally distributed in society, and that economic progress
means that some will be favoured by globalisation, innovation,
and digitalisation while others may fall by the wayside—perhaps
they accept this more readily in what Gert Hofstede called ‘high
power distance’ cultures than in the more egalitarian Nordic
world® But when falling by the wayside means moving with-
out dignity to the poverty line, when social and racial origins
imply a low probability that one’s children will lead a better life,
when income inequalities reach stupendous proportions with
5% of the population owning 72% of the wealth (and worsen-
ing Gini-coefficients across the world suggest that this is not just
a US phenomenon), then the path to future prosperity may be
washed away by the landslide of referendum and election votes
and by rising populism.

The elephant in the room is that of growing inequalities,
and the complex issues that this raises. While technology is creat-
ing enormous wealth and improving many aspects of our lives,
the deeper challenge has perhaps more to do with the inequali-
ties between the winners and the losers in the technological rev-
olution than with the assessment of its technical and economic
scenarios.

Machines are replacing many jobs, on the back of globalisa-
tion that moved many jobs to low-cost countries, creating disil-
lusionment on the part of large swathes of Western populations.
Globalisation was morally defensible since it gave the poor liv-
ing on a dollar a day the opportunity to improve their lot. But
it is not the poor in developing countries who will benefit from
Industry 40—many feel to the contrary that it is a small num-
ber of the rich who will become astronomically richer. That is
harder to argue against when many experts fear ‘the rise of the
precariat’ as independent workers engage in a race to the bot-
tom in a contractual labour market, accompanied by continu-
ous performance evaluation. A law scholar argued that ‘some
forms of the new crowdwork seem to be a throwback to a Taylorist
deskilling of the industrial process, but without the loyalty and job
security’®® ‘There’s a risk we might devolve into a society in which
the on-demand may end up serving the privileged few’, observed
Arun Sundararajan, professor at New York University’s School of
Business®® Our Wharton colleague Peter Cappelli comments: If
one wanted to look at single changes that matter a lot to work, the
biggest in my view has been ideology, the shift from the idea that
business had a responsibility to all stakeholders toward the idea that
they have responsibility only to one—shareholders.**

A recent article in the Academy of Management Perspectives
raises a dilemma about technology: /On one side] these technolo-
gies lead to a dystopia in which we are all reduced to contingent em-
ployees, permanently on call, perhaps bidding for jobs and perhaps
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even bidding against more desperate peers in poorer countries—al-
lowing those who monopolize the underlying technology platform
to reap the profits. On the other side, these same technological ca-
pabilities, by dramatically lowering economies of scale, lead to the
possibility of a viable communal economy composed of flexible net-
works of cooperative enterprises.®®

Without rethinking the social contract and the relationship
between work and society, the disparity between economic
winners and losers from the technology revolution will contin-
ue to grow. Technology will not reach its enormous potential if
there is broad and deep resistance to the way that technology
reshapes the work scene. To maintain societal cohesion, one
must ensure that those left behind have the opportunity to re-
train and bounce back rather than fall into a spiral of poverty and
despair. Discussions about new ways of organising the economy
will intensify as inequalities derived from technology and glo-
balisation grow. As announced in Chapter 1, this is likely to be a
core area of focus for the GTCl in 2017.

ENDNOTES
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ageing demographics.

Brynjolfsson & McAfee (2014).

There are discussions as to whether the productivity paradox is real or
represents a problem of measurement. See a discussion concerning the
United States in Byrne et al. (2016).

Pucik et al. (2016).

See Hansen & von Oetinger (2001) for an earlier review of the T-shaped
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Deming (2015).
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Global competence for an inclusive world, available at www.oecd.org/pisa/
aboutpisa/Global-competency-for-an-inclusive-world.pdf).
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(2016), New skills for the digital economy, available at http.//www.
oecd-ilibrary.org/science-and-technology/new-skills-for-the-digital-
economy_5jlwnkm2fc9x-en
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Aoun (2016).

Enabling a revised curriculum requires a strong and connected
community of curriculum planners, education experts, and school
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54 Land & Jarman (1993).
55 Hanuschek et al. (2011).

56 Speech by Andreas Scheicher on ‘Skills for the future’, OECD Forum 2016,
Paris, 31 May 2016.

57 Active labour market policies and unemployment benefits may be
(somewhat paradoxically) better for employment than employment
protection regulations. See the discussion in Mortensen & Pissarides
(1999).

58 The World Bank’s Doing Business Index has a special module that
measures labour market flexibility based on different types of labour
market regulations—in terms of hiring, working hours, redundancy, etc.

59 See, forinstance, Mortensen & Pissarides (1999).
60 Poverty in America, The Economist, 20 August 2016.

61 Active labour market policies include matters such as training, employment
incentives, supported employment and rehabilitation, direct job creation,
start-up incentives, out-of-work income maintenance and support, and
early retirement.

62 See a discussion about the legal aspects of online platforms in Prassl &
Risak (2016 forthcoming). In many cases, it is platforms that regulate’ the
market—they decide what information is collected and then displayed to
partners, how prices are set, and how disputes will be resolved.

63 As the Gig Economy Changes Work, so should rules, Wall Street Journal, 9
December 2015.

64 Harris & Krueger (2015). The report proposes that dependent self-
employed workers could jointly negotiate work conditions, with
exemption from antitrust laws. Federal anti-discrimination laws would
protect employees, and the employer would have to cover matters like
Social Security contributions. However, workers would not be covered
by federal overtime or minimum wage laws, or workers’ compensation
and unemployment insurance, none of which are well suited to how
independent workers operate.

65 See the discussion in ILO (2016).
66 See Re-Educating Rita, The Economist, 25 June 2016.

67 See the discussion in https:/blogs.insead.edu/iwpr/open-labor-market-
with-fragmented-pension-systems-portability-of-entitlements-in-the-
eu/#more-101

68 Sixty percent typically do so during high-unemployment periods, 85%
during low-unemployment periods.

69 Madsen (2006).

70 See Prass| & Risak (2016 forthcoming). At the same time, it is important
to note that there are valuable alternatives introduced by private
employment service providers. While agency work secures social benefits
and training for associate workers, various forms of open-ended agency
contracts, such as the new CDI intérimaire in France, allow flexible labour
supply for companies and full social protection.

71 Firms are in fact trying to develop parallels to the freedom to learn,
innovate, and act as in peer-production processes by loosening the
managerial bonds, locating more of the conception and execution of
problem solving away from the managerial core of the firm. However,
the need to assure that the value thereby created is captured within
the organisation limits the extent to which these strategies can be
implemented.

72 However, Cisco’s CEQ, John Chambers, has expressed surprise at
how rapidly the French stakeholders, notably the government, have
committed themselves in 2016 to digitalisation, arguing that France may
head up Europe and perhaps the developed world on digitalisation in the
future. See La France peut étre un modele dans le numérique, interview
with John Chambers of Cisco. Le Figaro, 29-30 October 2016 (http://www.
lefigaro.fr/secteur/high-tech/2016/10/29/32001-20161029ARTFIG00125-
john-chambers-la-france-peut-etre-un-modele-dans-le-numerique.php).

73 Freyetal. (2016).
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74 EU countries issue mea culpas for poor marks on internet connectivity,
EurActiv.com, 26 February 2016, available at https://www.euractiv.com/
section/digital/news/eu-countries-issue-mea-culpas-for-poor-marks-on-
internet-connectivity/. However, in the UN's e-Government survey, the
United Kingdom is at the top of the list, ranking higher than Denmark
(https://publicadministration.un.org/egovkb/en-us/Reports/UN-E-
Government-Survey-2016).

75 Digitizing Denmark: How Denmark can drive and benefits from an
accelerated digitized economy in Europe, BCG, August 2016, available at
di.dk/SiteCollectionDocuments/DI%20Business/Google%20Denmark%20
Report%2006%20

76 See the UN e-Government survey 2016, available at https://
publicadministration.un.org/egovkb/en-us/Reports/UN-E-Government-
Survey-2016

77 See the Update on Government Technology Agency (GovTech), April
2016, from the Singapore Ministry of Communications and Information,
available at www.mci.gov.sg/wps2016/government

78 There were many in Singapore at the time that lamented the utilitarian
rise of professional and technical studies at the expense of humanistic and
liberal education, but the heads of state felt there was no other choice—a
‘one size fits all' model of education would hold the country back.

79 See the critical review on the meaning of talent by Lewis & Heckman
(2006).

80 Florida (2002). Richard Florida calls the talent pool ‘the creative class’.

81 Hofstede (2001) opened up our understanding of cultural differences
between nations, using data from a global IBM opinion survey. One of
his dimensions is power distance, the bottom-up acceptance that power
is unequally distributed in organisations (and families). Austria, Israel,
Denmark, and New Zealand score low on power distance (egalitarian
societies); Germany and the United States are moderate; while much of
the Arab world, China, Mexico, and above all Malaysia are more accepting
of power differences.

82 Cherry (2016 forthcoming). The combination of modularity and output
orientation is making the principles of ‘Taylorism’ more prominent.
Frederick Taylor's ‘Principles of Scientific Management’ proposed back in
1911, that the best way to boost productivity is to embrace three rules:
break complex jobs down into simple ones, measure everything that
workers do, and link pay to performance.

83 See http://www.theguardian.com/commentisfree/2015/jul/26/will-we-
get-by-gig-economy

84 The future of work: How you can ride the wave of change, Knowledge@
Wharton, 29 July 2016. Available at http://knowledge.wharton.upenn.edu/
article/the-forces-shaping-the-future-of-work/

85 Adler (2016).
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The Global Talent Competitiveness Index (GTCl) aims to sum-
marise complex and versatile concepts related to human capital
and talent competitiveness at the national scale in 118 countries
worldwide. In so doing, it raises some conceptual and practical
challenges, which are discussed in the GTCI 2017 report. This
chapter focuses on the practical challenges related to the data
quality and the methodological choices made in the grouping
of 65 variables into 14 sub-pillars, six pillars, two sub-indices, and
an overall index.

The GTCI 2017 has a very high statistical reliability (it has a
Cronbach’s alpha value of 0.95) and its 65 individual variables
are statistically well grouped into the six pillars in order to mea-
sure the talent competitiveness dimensions that such pillars try
to capture. Country ranks are also robust to methodological
changes related to the treatment of missing values, weighting,
and aggregation rule (with a shift of less than £ 2 positions with
respect to the simulated median in 90% of the countries). The
added value of the GTClI model lies in its ability to summarise dif-
ferent aspects of talent competitiveness in a more efficient and

parsimonious manner than is possible with the variables and pil-
lars taken separately. In fact, in more than 70% of the 118 coun-
tries included in this year's GTCI, the overall ranking differs from
any of the six pillar rankings by 10 positions or more.

This audit represents the fourth analysis performed by the
European Commission’s Competence Centre on Composite In-
dicators and Scoreboards at the Joint Research Centre (JRC). The
previous audit identified a few minor statistical issues concern-
ing variables that had a low correlation with the talent dimen-
sion they were trying to capture, but these have largely been
addressed in the 2017 index. Overall, the JRC concluded that the
GTCl model is robust and reliable, with a statistically coherent
and balanced multi-level structure. The analysis was performed
in order to ensure the transparency and reliability of the GTCI
model and thus to enable policymakers to derive more accu-
rate and meaningful conclusions, and to potentially guide their
choices on priority setting and policy formulation.

As in the previous audits, the present JRC assessment of the
GTCI 2017 focuses on two main issues: the statistical coherence
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of the structure and the impact of key modelling assumptions
on the GTCl scores and ranks. The JRC analysis complements the
reported country rankings for the GTCl, and for the Input and
Output sub-indices, with confidence intervals in order to better
appreciate the robustness of these ranks in relation to the com-
putation methodology (in particular, missing data estimation,
weights, aggregation formula, and normalisation). Furthermore,
the JRC analysis includes an assessment of the added value of
the GTCl and a comparison with other global measures of com-
petitiveness and innovation. Its main conclusions can be sum-
marised as follows: the version of the GTCI model presented in
2017 is coherent, balanced, and robust, displaying strong associa-
tions between the underlying variables and the GTCI sub-pillars,
pillars, and sub-indices, and hence offers a sound basis for policy
interpretations. Some minor issues, which are outlined in this
chapter, are also recommended for examination in the next ver-
sion of the index.

The practical items addressed in this chapter relate to the
statistical soundness of the GTClI model, which should be con-
sidered to be a necessary (though not necessarily sufficient)
condition for a sound index. Given that the present statistical
analysis of the GTCI will mostly, though not exclusively, be based
on correlations, the correspondence of the GTCI to a real-world
phenomenon needs to be critically addressed because ‘corre-
lations need not necessarily represent the real influence of the
individual indicators on the phenomenon being measured'? The
point is that the validity of the GTCl relies on the combination of
both statistical and conceptual soundness. In this respect, the
GTCl has been developed following an iterative process that
went back and forth between the theoretical understanding of
human capital and talent competitiveness on the one hand, and
empirical observations on the other.

STATISTICAL COHERENCE IN THE GTCI
FRAMEWORK

An initial discussion of the properties of the GTCI 2017 was given
in June 2016. One of the main issues raised was that of the nor-
malisation method, which does not scale all variables onto the
same scale. Although it was agreed that the normalisation meth-
od could remain as it has been in previous versions of the index,
it was decided to include, in the uncertainty analysis, the alterna-
tive assumption of using a full normalisation method (where all
variables are mapped onto the same scale), in addition to the
assumptions of previous audits.

Although the underlying concepts and framework used to
describe global talent competitiveness in the GTCI 2017 have re-
mained essentially the same as those in the GTCI 2015-16, several
variables have been removed (mainly because of data availabil-
ity issues) and several others have been added. As a result, there
are a total of 65 variables used in the GTCl 2017, in contrast to the
61 used in the 2015-16 version.

The main change in this regard is that the former sub-pillar
‘Labour productivity’ has been renamed ‘Employability’, and
features four new variables. This is a significant improvement
from the conceptual point of view because this sub-pillar mea-
sures the issues of skills gaps and skills matching. Not only is it
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important that countries develop talent and skills, it is also im-
portant that the economy actually uses such skills to their maxi-
mum potential. Additionally, two new variables—Regulatory
quality and Corruption—have been included in the Regulatory
Landscape sub-pillar. Finally, a new variable, Business opportuni-
ties for women, has been included in the Internal Openness sub-
pillar,and Tertiary education expenditure has been added to the
Formal Education sub-pillar. All of these modifications provide
significant added value to the conceptual framework of the GTCI
2017.

Two variables have also been re-allocated: Relationship of
pay to productivity has become part of the Business and Labour
Landscape sub-pillar because it complements well (as a mea-
surement of meritocracy) the variable of professional manage-
ment for measuring management practices as part of the busi-
ness landscape. Additionally, this was flagged as a mismatch in
the 2015-16 structure from a statistical point of view, a problem
that seems to have been solved by its repositioning.

Overall, as will be shown in this chapter, the statistical prop-
erties of the GTCl 2017 have improved notably with respect to
the 2015-16 version. Following the iterative process during
which the index has been fine-tuned, the current assessment of
the statistical coherence in this final version of the GTCI 2017 fol-
lowed four steps:

Step 1: Relevance

Candidate variables were selected for their relevance to a spe-
cific pillar on the basis of the literature review, expert opinion,
country coverage, and timeliness. To represent a fair picture of
country differences, variables were scaled either at the source or
by the GTCl team as appropriate and where needed.

Step 2: Data Checks

The most recently released data were used for each country.
The cut-off year was changed from 2002 to 2005, thus affecting
country coverage figures. Countries were included if data avail-
ability was at least 80% at the index level and at least 40% at
the sub-pillar level. As a result, the GTCI 2017 data set comprises
118 countries and 65 variables. Consequently, data availability is
at least 85% at the Input sub-index level and 63% at the Out-
put sub-index level. Potentially problematic variables that could
bias the overall results were identified by the GTCI development
team as those having absolute skewness greater than 2 and kur-
tosis greater than 3.5 and were treated either by Winsorisation
or by taking the natural logarithm (in the case of five or more
outliers). For variables with five outliers or more, a log transfor-
mation is used (see the Technical Notes of the GTCl report for de-
tails). These criteria follow the WIPO-INSEAD Global Innovation
Index practice (formulated with the JRC in 2011).

Step 3: Statistical Coherence

This section presents the JRC's analysis of the statistical coher-
ence of the GTCI 2017, which consists of a principal components
analysis to analyse the structure of the data, a multi-level analysis
of the correlations of variables, and a comparison of GTCI rank-
ings with its pillars and with other similar composite indicators.
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Table 1
Statistical coherence in the GTCI: Correlations between sub-pillars and pillars

VOCATIONAL
AND
TECHNICAL
ENABLE ATTRACT GROW RETAIN SKILLS

GLOBAL

KNOWLEDGE
SKILLS

SUB-PILLAR

This latter investigation demonstrates the added value of the
GTCl both against its component pillars and against other similar
indexes.

1. Principal Component Analysis and Reliability
Analysis

Principal component analysis (PCA) was used to assess the ex-
tent to which the conceptual framework is compatible with sta-
tistical properties of the data. PCA confirms the presence of a
single statistical dimension (i.e, no more than one principal com-
ponent with eigenvalue greater than 1.0) in nine of the fourteen
sub-pillars, which captures 58% (Formal Education) to 81% (Reg-
ulatory Landscape) of the total variance in the underlying vari-
ables.* Nevertheless, a more detailed analysis of the correlation
structure within and across the six pillars confirms the expecta-
tion that the sub-pillars are more correlated to their own pillar
than to any other, and all correlations within a pillar are positive,
strong, and similar (see Table 1). These results suggest that the
conceptual grouping of sub-pillars into pillars is statistically con-
firmed and that the six pillars are statistically well balanced in the
underlying sub-pillars.

The six pillars also share a single statistical dimension that
summarises 82% of the total variance, and the six loadings (cor-
relation coefficients) are very similar to each other, ranging from
0.82 to 0.94. The latter suggests that the six pillars contribute in
a way similar to the variation of the GTCl scores, as envisaged by
the development team: all six pillars are assigned equal weights.
The reliability of the GTCl, measured by the Cronbach’s alpha
value, is very high at 0.95—well above the 0.7 threshold for a
reliable aggregate’

An important part of the analysis relates to clarifying the
importance of the Input and Output sub-indices with respect to

1.1 Regulatory Landscape 0.96 0.85 0.83 0.82 0.74 0.76
1.2 Market Landscape 0.92 0.72 0.88 0.86 0.81 0.85
1.3 Business and Labour Landscape 0.83 0.66 0.54 0.58 0.51 0.49
2.1 External Openness 0.74 0.92 0.57 061 0.52 0.54
2.2 Internal Openness 0.77 0.89 0.74 0.66 0.57 0.58
3.1 Formal Education 0.68 0.46 0.89 0.78 0.76 0.83
3.2 Lifelong Learning 0.74 0.72 0.84 0.60 0.54 0.60
3.3 Access to Growth Opportunities 0.82 0.76 0.90 0.77 0.69 0.80
4.1 Sustainability 0.89 0.79 0.79 0.90 0.75 0.77
4.2 Lifestyle 0.71 0.54 0.75 0.95 0.85 0.77
5.1 Mid-Level Skills 0.64 048 0.68 0.82 0.92 0.67
'é 5.2 Employability 0.61 0.52 0.53 051 0.64 0.58
':o-’ 6.1 High-Level Skills 0.75 0.57 0.82 0.82 0.80 0.93
6.2 Talent Impact 0.70 0.56 0.76 0.71 0.64 0.92

the variation of the GTCI scores. As mentioned above, the GTCl
is built as the simple arithmetic average of the four Input sub-
pillars and the two Output sub-pillars, which implies that the In-
put sub-index has a weight of 4/6 versus a weight of 2/6 for the
Output sub-index. Yet this does not imply that the Input aspect
is more important than the Output aspect in determining the
variation of the GTCI scores. In fact, the correlation coefficient
between the GTCl scores and the Input or Output sub-index is
0.99 and 0.95, respectively, which suggests that the sub-indices
are effectively placed on equal footing. Overall, the tests so far
show that the grouping of variables into sub-pillars, pillars, and
an overall index is statistically coherent, and that the GTCI has
a balanced structure, whereby all six pillars are equally impor-
tant in determining the variation in the GTC| scores. For some
of the sub-pillars, recommendations have been made to modify
the underlying variables in future versions of the index, so as to
render it even sounder from both a conceptual and statistical
point of view.

2. Importance of the Variables in the GTCI Framework
The GTCl and its components are simple arithmetic averages of
the underlying variables. Developers and users of composite in-
dicators often consider that the weights assigned to the variables
coincide with the variables'importance in the index. However, in
practice, the correlation structure of the variables and their dif-
ferent variances do not always allow the weights assigned to the
variables to be considered equivalent to their importance.

This section assesses the importance of all 65 variables
at the various levels of aggregation in the GTCI structure. As a
statistical measure of the importance of variables in an index
we use the squared Pearson correlation coefficient (otherwise
known as the coefficient of determination R?). The importance of
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Table 2

Importance measures for the variables at the various levels of the GTCI structure

PILLAR

SUB-PILLAR

1.1 Regulatory
Landscape

1.2 Market Landscape

1.3 Business and
Labour Landscape

2.1 External Openness

2.2 Internal Openness

3.1 Formal Education

3.2 Lifelong Learning

3.3 Access to
Growth Opportunities

4.1 Sustainability

4.2 Lifestyle

5.1 Mid-Level Skills

5.2 Employability

6.1 High-Level Skills

6.2 Talent Impact

VARIABLE NAME

Government effectiveness
Business-government relations
Political stability

Regulatory quality

Corruption

Competition intensity

Ease of doing business

Cluster development

R&D expenditure

ICT infrastructure

Technology utilisation

Ease of hiring

Ease of redundancy
Labour-employer cooperation
Professional management
Relationship of pay to productivity
FDI and technology transfer
Prevalence of foreign ownership
Migrant stock

International students

Brain gain

Tolerance of minorities

Tolerance of immigrants

Social mobility

Female rraduates

Gender earnings gap

Business opportunities for women
Vocational enrolment

Tertiary enrolment

Tertiary education expenditure
Reading, maths, and science
University ranking

Quiality of management schools
Prevalence of training in firms
Employee development

Use of virtual social networks

Use of virtual professional networks
Delegation of authority

Personal rights

Pension system

Taxation

Brain retention

Environmental performance
Personal safety

Physician density

Sanitation

Workforce with secondary education
Population with secondary education
Technicians and associate professionals
Labour productivity per employee
Ease of finding skilled employees
Relevance of education system to the economy
Availability of scientists and engineers
Skills gap as major constraint
Workforce with tertiary education
Population with tertiary education
Professionals

Researchers

Senior officials and managers
Quiality of scientific institutions
Scientific journal articles

Innovation output

High-value exports

New product entrepreneurial activity
New business density

Note: The values are the squared Pearson correlation coefficients, expressed as percentages.
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SUB-PILLAR

92%
46%
70%
87%
91%
50%
70%
55%
57%
74%
74%
57%
46%
53%
46%
52%
49%
48%
62%
73%
67%
66%
40%
58%
20%
51%
31%
42%
67%
11%
52%
61%
61%
65%
64%
55%
80%
55%
65%
60%
13%
53%
77%
60%
68%
77%
54%
66%
60%
35%
67%
70%
72%
29%
68%
41%
63%
57%
27%
64%
61%
71%
52%
25%
33%

PILLAR

90%
42%
58%
82%
83%
48%
69%
54%
35%
61%
72%
21%
23%
54%
71%
48%
43%
49%
47%
62%
60%
44%
33%
70%
11%
38%
30%
29%
52%
12%
46%
58%
59%
34%
54%
48%
66%
57%
46%
77%
1%
24%
66%
63%
58%
69%
40%
49%
63%
39%
26%
37%
42%
6%
56%
32%
52%
46%
24%
65%
56%
82%
41%
16%
22%

INPUT/OUTPUT

90%
30%
59%
81%
84%
39%
66%
49%
33%
77%
71%
10%
15%
47%
68%
40%
40%
38%
33%
36%
39%
46%
20%
64%
22%
27%
22%
17%
40%
14%
46%
46%
58%
20%
65%
60%
63%
63%
36%
61%
4%
46%
53%
57%
38%
43%
27%
34%
65%
33%
31%
41%
47%
3%
52%
28%
55%
47%
20%
67%
57%
78%
35%
13%
14%

GTCI INDEX

90%
23%
54%
81%
80%
36%
68%
46%
36%
81%
69%
8%
12%
40%
64%
39%
37%
35%
30%
32%
32%
41%
15%
57%
24%
24%
19%
21%
47%
12%
49%
48%
57%
16%
59%
61%
63%
59%
36%
67%
2%
39%
59%
59%
42%
47%
18%
22%
63%
48%
37%
51%
46%
0%
45%
23%
56%
48%
17%
72%
46%
77%
30%
12%
14%
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Table 3

Distribution of differences between pillars and GTCI rankings

Shifts with respect to the overall GTCI rank

More than 30 positions 46% 48%
20 to 29 positions 14% 13%
10 to 19 positions 16% 19%
More than 10 positions 75% 80%
5 to 9 positions 13% 7%
Less than 5 positions 9% 12%
0 positions 3% 2%
Total 100% 100%

GTCI INPUT SUB-INDEX

Global
Vocational and Knowledge
Attract Grow Retain Technical Skills Skills

GTCI OUTPUT SUB-INDEX

49% 44% 47% 45%
11% 13% 15% 11%
13% 14% 19% 20%
73% 70% 81% 76%
18% 15% 14% 13%
8% 13% 4% 9%
1% 2% 1% 2%
100% 100% 100% 100%

the selected variables is taken to be equivalent to the contribu-
tion of those variables to the variation of the aggregate scores,
be those sub-pillars, pillars, sub-indices, or the overall GTCI. The
overarching consideration made by the GTCI development team
was that all variables should be important at all levels of aggre-
gation. The results of our analysis appear in Table 2. Examining
the coefficients of determination (importance’ measures) of the
65 variables, we see that almost all variables are important at the
various levels of aggregation. For example, country variations in
1.1.1 Government effectiveness scores can capture 92% of the
variance in the respective sub-pillar scores (Regulatory Land-
scape), 90% of the variance in the respective pillar (Enable), and
90% both in the Input sub-index and overall GTCl scores. Similar-
ly, country variations in 2.1.1 Foreign direct investment (FDI) and
technology transfer scores can capture 49%, 43%, 30%, and 37%
of the variance in the External Openness, Attract, Input, and GTCI
scores, respectively. In the 2017 data set, there seem to be only
three variables that have a very low impact on the GTCl variance
(less than 10%): 1.3.1 Ease of hiring, 4.1.2 Taxation, and 5.2.4 Skills
gap as major constraint. Of these, only Taxation was flagged in
the JRC's previous audit of the GTCI 2015-16. Although concep-
tually enriching the overall GTCI framework, these variables are
not found to be important at the overall index level. It is sug-
gested that the GTCl development team reconsider the inclusion
of these variables (or replace them with other variables) in next
year's release.

3. Added Value of the GTCI

A very high statistical reliability among the main components of
an index can be the result of redundancy of information. This is
not the case in the GTCI. In fact, for more than 70% (up to 80%)
of the 118 countries included in the GTCI 2017, the overall GTCI
ranking differs from any of the six pillar rankings by 10 positions
or more (see Table 3). This is a desired outcome, because it evi-
dences the added value of the GTCI model, which helps high-
light other components of human capital and talent competi-
tiveness that do not emerge directly by looking into the six pillars
separately. At the same time, this result also points towards the
value of duly taking into account the individual pillars, sub-pillars,

and variables on their own merit. By doing so, country-specific
strengths and bottlenecks in human capital and talent competi-
tiveness can be identified and serve as an input for evidence-
based policymaking.

In addition, we compared the GTCl 2017 with both the
World Economic Forum's 2015-2016 Global Competitiveness
Index and Cornell University, INSEAD, and WIPO's 2016 Global In-
novation Index. After having extracted data from both projects’
websites, we find that the GTCI 2017 correlates substantially with
both indices (correlation = 0.9). The GTCl has most in common
with the 2016 Global Innovation Index. Looking at the shifts in
rankings (see Table 4 on page 90), we nevertheless find that
46% and 39% out of the 114 countries (four of the countries
included in the GTCI 2017 do not feature in one or both of the
other two indices) differ in ranking by more than 10 positions
when comparing the GTCI 2017 with, respectively, the 2015-2016
Global Competitiveness Index and the 2016 Global Innovation
Index. This indicates that the GTCI 2017 clearly differs from these
other indices.

Step 4: Qualitative Review
Finally, the GTCl results, including overall country classifications
and relative performances in terms of the Input or Output sub-
indices, were evaluated by the development team and external
experts to verify that the overall results are consistent with cur-
rent evidence, existing research, or prevailing theory.
Notwithstanding these statistical tests and the positive
outcomes regarding the statistical soundness of the GTC], it is
important to mention that the GTCI has to remain open for fu-
ture improvements as better data, more comprehensive surveys
and assessments, and new relevant research studies become
available.

IMPACT OF MODELLING ASSUMPTIONS ON THE
GTCI RESULTS

Every country score on the overall GTCl and its two sub-indices
depends on modelling choices: the six-pillar structure, the se-
lected variables, the imputation or not of missing data, the nor-
malisation method, and the weights and aggregation method,
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Table 4

Distribution of differences between the GTCI 2017 and other international rankings

2016 Global Innovation Index 2015-2016 Global Competitiveness Index
Shifts with respect to the GTCI 2017 (Cornell, INSEAD, and WIPO) (World Economic Forum)

More than 30 positions 3% 10%
20 to 29 positions 11% 16%
10 to 19 positions 25% 20%
More than 10 positions 39% 46%
5to 9 positions 27% 24%
Less than 5 positions 28% 25%
0 positions 6% 4%
Total 100% 100%
Table 5

Uncertainty analysis for the GTCI 2017: Weights, missing data, aggregation, and normalisation

I. Uncertainty in the treatment of missing values
1. Uncertainty in the aggregation formula at pillar level
Ill. Uncertainty in the method of normalisation

IV. Uncertainty in the weights

Reference value for the weight
(within the sub-index)

GTCI sub-index Pillar
Input Enable
Attract
Grow
Retain
Output Vocational and Technical Skills

Global Knowledge Skills

among other elements. These choices are based on expert
opinion (e.g. selection of variables), or common practice (e.g.,
min-max normalisation in the [0,100] range), driven by statistical
analysis (e.g., treatment of outliers) or simplicity (e.g., no impu-
tation of missing data). The robustness analysis is aimed at as-
sessing the simultaneous and joint impact of these modelling
choices on the rankings. The data are assumed to be error-free
since potential outliers and any errors and typos were corrected
during the computation phase.

The robustness assessment of the GTCl was based on a
combination of a Monte Carlo experiment and a multi-modelling
approach that dealt with four issues, three of which have been
included in previous assessments of the GTCI: pillar weights, miss-
ing data, and the aggregation formula. An additional assumption
that was tested in this year’s analysis was that of the normalisation
method. In the GTCI 2017, some variables are normalised onto the
[0,100] interval, whereas others are not (they use a normalisation
that does not result in the minimum and maximum values be-
ing 0 and 100, respectively). The uncertainty analysis therefore
includes the alternative assumption where all variables are strictly
normalised onto the same [0,100] scale. In general, the uncertain-
ty analysis, to some extent, aims to respond to possible criticisms
that the country scores associated with aggregate measures
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No estimation of missing data
Arithmetic average

Partial normalisation

Expectation Maximisation (EM)
Geometric average
Full normalisation

Distribution assigned for robustness analysis
(within the sub-index)

0.25 U[0.15,0.35]
0.25 U[0.15,0.35]
0.25 U[0.15,0.35]
0.25 U[0.15,0.35]
0.50 U[0.40,0.60]
0.50 U[0.40,0.60]

are generally not calculated under conditions of certainty, even
though they are frequently presented as such.

While the term multi-modelling refers to testing alternative
assumptions—that is, an alternative normalisation method, ag-
gregation method, and missing data estimation method—the
Monte Carlo simulation explored the issue of weighting and
comprised 1,000 runs, each corresponding to a different set of
weights for the six pillars, randomly sampled from uniform con-
tinuous distributions centred in the reference values. The choice
of the range for the weights’ variation was driven by two oppo-
site needs: to ensure a wide enough interval to have meaningful
robustness checks, and to respect the rationale of the GTCI that
places equal importance on all six pillars. Given these consider-
ations, limit values of uncertainty intervals for the pillar weights
are 15% to 35% for the four Input pillars for the calculation of the
Input sub-index, and 40% to 60% for the two Output pillars for
the calculation of the Output sub-index (see Table 5). For the cal-
culation of the GTCl, the limit values of uncertainty intervals for
all six pillar weights are 12% to 20%. In all simulations, sampled
weights are rescaled so that they always sum to 1.

The GTCI development team, for transparency and replica-
bility, opted not to estimate the missing data (only 5.6% of data
were missing in the data set of 118 countries for all 65 variables).
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The 'no imputation’ choice, which is common in similar contexts,
might encourage countries not to report low data values. To
overcome this limitation, the JRC also estimated missing data us-
ing the Expectation Maximisation (EM) algorithm.

Regarding the aggregation formula, decision-theory prac-
titioners have challenged the use of simple arithmetic averages
because of their fully compensatory nature, in which a compara-
tively high advantage on a few variables can compensate for a
comparative disadvantage on many variables. Despite the arith-
metic averaging formula receiving statistical support for the de-
velopment of the GTC|, as discussed in the previous section, the
geometric average was considered as a possible alternative. This
is a partially compensatory approach that rewards countries with
similar performance in all pillars; it motivates those countries
with uneven performance to improve in those pillars in which
they perform poorly, and not just in any pillar.

The effect of normalising all variables onto the same scale
was tested because having variables on different scales may risk
some distortion in the importance of each variable.

Eight models were tested based on the combination of
no imputation versus EM imputation, arithmetic versus geo-
metric average, and full versus partial normalisation, combined
with 1,000 simulations per model (random weights versus fixed
weights), for a total of 8,000 simulations for the GTCl and each of
the two sub-indices (see Table 5 for a summary of the uncertain-
ties considered in the GTCI 2017).

Uncertainty Analysis Results

The main results of the robustness analysis are shown in
Figures Ta-1c on page 92, with median ranks and 90% confi-
dence intervals computed across the 8,000 Monte Carlo simula-
tions for the GTCl and the two sub-indices. Countries are ordered
from best to worst according to their reference rank (black line),
the dot being the median rank. Error bars represent, for each
country, the 90% interval across all simulations. Table 6 on pages
94-95 reports the published rankings and the 90% confi-
dence intervals that account for uncertainties in the missing data
estimation, the pillar weights, and the aggregation formula. All
published country ranks lay within the simulated intervals, and
these are narrow enough for most countries (less than 10 posi-
tions) to allow for meaningful inferences to be drawn.

GTCl ranks are shown to be both representative of a plural-
ity of scenarios and robust to changes in the imputation method,
the pillar weights, and the aggregation formula. If one considers
the median rank across the simulated scenarios as being repre-
sentative of these scenarios, then the fact that the GTCl rank is
close to the median rank (less than two positions away) for 90%
of the countries suggests that the GTCl is a suitable summary
measure. Furthermore, the reasonably narrow confidence inter-
vals for the majority of the countries’ ranks (less than +4 posi-
tions for about two-thirds of the countries) imply that the GTCI
ranks are also, for most countries, robust to changes in the pillar
weights, the imputation method, and the aggregation formula.

Results for the Input and Output sub-index are also robust
and representative of the plurality of scenarios considered. The In-
put rank is close to the median rank (less than two positions away)

for 88% of the countries and the rank intervals are +5 positions for
82% of the countries. Similarly, the Output rank is close to the me-
dian rank (less than two positions away) for 85% of the countries,
and the rank intervals are +5 positions for 79% of the countries.
Overall, country ranks in the GTCl and its two sub-indices
are fairly robust to changes in the pillar weights, the imputation
method, full or partial normalisation, and the aggregation for-
mula for the majority of the countries considered. For full trans-
parency and information, Table 6 reports the GTCl country ranks
(and those of the sub-indices) together with the simulated in-
tervals (90% of the 8,000 scenarios) in order to better appreciate
the robustness of these ranks to the computation methodology.

Sensitivity Analysis Results

Complementing the uncertainty analysis, sensitivity analysis
has been used to identify which of the modelling assumptions
have the highest impact on certain country ranks. Figure 2 on
page 93 plots the GTCl and both sub-index rankings versus
one-at-a-time changes of either the EM imputation method or
the geometric aggregation formula (@ssuming equal weights for
the six pillars as in the GTCI).

The most influential methodological assumption is the
choice of using partial versus full normalisation (given that a
lower rank correlation indicates greater sensitivity). This choice
has the largest impact on differences in ranking for the Input
sub-index, and roughly equally for the GTCI 2017 overall and
the Output sub-index. For example, in the most extreme case,
a country increases by three positions in the GTCl ranking when
EM imputation is applied, falls by 14 positions if geometric ag-
gregation (as opposed to arithmetic) is applied, and moves by
zero places when full normalisation is used. Note, however, that
these assumptions concern methodological choices only and
might overall be less influential than choices related to the back-
ground assumptions in the conceptual framework?

Overall, given the fairly modest ranges of uncertainty on
the final rankings, the JRC recommendation is not to alter the
GTCI methodology at this point, but to consider country ranks
in the GTCI 2017 and in the Input and Output sub-indices within
the 90% confidence intervals, as reported in Table 6, in order to
better appreciate to what degree a country’s rank depends on
the modelling choices. It is reassuring that, for over 90% of the
countries included in the GTC|, their ranks in the GTCl 2017 and
the Input and Output sub-indices are the result of the under-
lying data and not modelling choices. It might be worthwhile,
however, to consider the possibility of normalising all variables
onto the same scale in future releases of the index, unless there
is a strong conceptual justification for doing otherwise.
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Figure 1a
Robustness analysis (GTCI rank vs. median rank, 90% confidence intervals)
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Figure 1b
Robustness analysis (Input rank vs. median rank, 90% confidence intervals)
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Figure 1c

Robustness analysis (Output rank vs. median rank, 90% confidence intervals)
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Notes: The Spearman rank correlation between the median rank and the GTCI 2017 rank is 0.999; between the median rank and the GTCI 2017 Input rank is 0.999; and between the
median rank and the GTCI 2017 Output rank is 0.998. Median ranks and intervals are calculated over 8,000 simulated scenarios combining random weights, imputation versus no
imputation of missing values, and geometric versus arithmetic average at the pillar level.
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Figure 2
Sensitivity analysis: Impact of modelling choices
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Notes: R represents the Spearman rank correlation coefficient.
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Table 6
Country ranks and 90% confidence intervals for the GTCI 2017 and its Input/Output sub-indices

GTCI 2017 INPUT SUB-INDEX OUTPUT SUB-INDEX
] [ ]

Switzerland 1 [1,2 1 1,2] 2 [1,2

Singapore 2 [1,2] 2 [1,2] 1 [1,2]

United Kingdom 3 [3,9] 3 [3,5] 9 [4,14]
United States of America 4 [3,7] 9 [5,12] 3 [3,4]

Sweden 5 [4,7] 6 [3,7] 7 [6, 9]

Australia 6 [3,9] 5 [4,9] 8 [4,9]

Luxembourg 7 [3,13] 4 [3,13] 15 [13,15]
Denmark 8 [6,10] 7 [4,10] 13 [10,13]
Finland 9 [3,12] 1 [10,14] 4 [3,9]

Norway 10 [6, 14] 8 [4,11] 16 [15,18]
Netherlands 11 [8,14] 12 [9, 14] 12 [9,13]
Ireland 12 [9,13] 14 [9,14] 14 [12,16]
Canada 13 [11,14] 10 [8, 14] 18 [16, 19]
New Zealand 14 [8,15] 13 [5,14] 17 [15,19]
Iceland 15 [14,17] 17 [16,19] 10 [10, 14]
Belgium 16 [15,17] 15 [15,17] 23 [21, 23]
Germany 17 [14,18] 20 [18, 20] 1 [6,18]
Austria 18 [18,19] 18 [16, 18] 25 [24,27]
United Arab Emirates 19 [18,27] 16 [15, 20] 35 [32,43]
Estonia 20 [18, 23] 23 [23, 24] 6 [5,10]
Qatar 21 [19,31] 19 [15, 20] 39 [37,51]
Japan 22 [19, 24] 21 [20, 23] 27 [23, 28]
Czech Republic 23 [20, 24] 22 [21, 23] 22 [20, 24]
France 24 [20, 24] 24 [22, 25] 19 [17,19]
Israel 25 [21,27] 34 [32,38] 5 [4,7]

Malta 26 [24, 29] 28 [26, 29] 24 [23, 29]
Slovenia 27 [25, 30] 37 [32,37] 20 [20, 21]
Malaysia 28 [26,33] 27 [26, 30] 31 [29,31]
Korea, Rep. 29 [26, 35] 33 [32,39] 26 [24, 26]
Cyprus 30 [27,33] 38 [36, 38] 21 [20, 23]
Portugal 31 [27,33] 25 [25, 26] 44 [41, 44]
Latvia 32 [30, 36] 36 [34,37] 30 [28,31]
Lithuania 33 [31, 36] 30 [29, 33] 37 [33,38]
Chile 34 [31,36] 29 [27,31] 41 [37,41]
Spain 35 [32,37] 32 [28,32] 40 [39,41]
Barbados 36 [30, 41] 26 [23,30] 53 [52, 56]
Slovakia 37 [33,39] 43 [40, 43] 29 [27,31]
Poland 38 [37,40] 42 [39,43] 33 [33, 35]
Costa Rica 39 [36,42] 35 [31,37] 48 [46, 50]
Italy 40 [37,42] 44 [40, 47] 34 [31, 35]
Hungary 41 [38, 43] 46 [44,47] 32 [32,35]
Saudi Arabia 42 [41, 46] 39 [39, 43] 52 [49, 54]
Greece 43 [41,45] 47 [44, 48] 38 [36, 40]
Montenegro 44 [41, 48] 53 [52, 55] 28 [25,33]
Croatia 45 [42, 48] 50 [47,52] 36 [35,38]
Mauritius 46 [44, 53] 41 [40, 45] 60 [59, 66]
Bahrain 47 [40, 58] 31 [27,37] 84 [74, 86]
Panama 48 [45, 54] 51 [49, 57] 47 [45, 52]
Bulgaria 49 [45,51] 52 [50, 54] 45 [44, 45]
Macedonia, FYR 50 [47, 53] 49 [46, 51] 54 [51, 56]
Uruguay 51 [45,57] 40 [38,41] 78 [73,82]
Philippines 52 [47, 55] 58 [57,60] 43 [41, 44]
Kazakhstan 53 [52,61] 55 [53, 65] 55 [54, 59]
China 54 [49, 62] 60 [56, 64] 51 [47, 55]
Romania 55 [52, 58] 56 [53,57] 57 [56, 58]
Russian Federation 56 [49, 62] 68 [63,77] 42 [37,44]
Kuwait 57 [51,71] 48 [45, 50] 82 [75, 89]
Jordan 58 [54,63] 59 [56, 69] 56 [54, 59]
Oman 59 [52,77] 45 [44, 51] 92 [79, 95]
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Table 6 (continued)
Country ranks and 90% confidence intervals for the GTCI 2017 and its Input/Output sub-indices

GTCI 2017 INPUT SUB-INDEX OUTPUT SUB-INDEX
60 46

Serbia [56, 66] 79 [72,81] [46, 50]
Turkey 61 [57,70] 63 [61,76] 62 [58, 66]
Lebanon 62 [58, 70] 81 [74,82] 50 [49,51]
Botswana 63 [57,73] 54 [50, 58] 77 [73, 86]
Argentina 64 [57,73] 61 [56, 68] 67 [64, 711
Armenia 65 [58, 76] 82 [75,93] 49 [45, 49]
Azerbaijan 66 [59, 76] 70 [63, 83] 58 [54, 66]
South Africa 67 [55,71] 65 [59, 75] 61 [59, 62]
Jamaica 68 [58,72] 62 [58, 68] 68 [63, 69]
Ukraine 69 [59, 73] 75 [65,81] 59 [52, 60]
Georgia 70 [63,79] 67 [62, 86] 66 [65, 67]
Colombia 71 [65, 74] 64 [61,68] 72 [70,73]
Mongolia 72 [66, 74] 69 [64, 71] 70 [66, 74]
Thailand 73 [64, 78] 57 [52,59] 85 [78,90]
Mexico 74 [67, 76] 73 [65, 75] 71 [68, 711
Moldova, Rep. 75 [68, 78] 83 [79,87] 65 [60, 66]
Namibia 76 [71,82] 71 [63,81] 80 [76, 88]
Tunisia 77 [71,82] 89 [84, 92] 63 [60, 65]
Bosnia and Herzegovina 78 [73,91] 84 [80, 92] 69 [67, 88]
Ecuador 79 [74, 86] 76 [66, 79] 86 [84,94]
Albania 80 [76,90] 72 [68, 74] 91 [85, 98]
Brazil 81 [75,89] 66 [61,69] 95 [90, 102]
Sri Lanka 82 [76, 88] 86 [82,92] 74 [68, 86]
Peru 83 [78, 89] 80 [73,84] 88 [83,93]
Dominican Republic 84 [80, 88] 78 [72,80] 90 [89, 96]
Guatemala 85 [80, 90] 77 [68, 80] 96 [92,97]
Viet Nam 86 [78, 89] 90 [86, 92] 75 [73, 84]
Kyrgyzstan 87 [80, 90] 92 [88, 93] 76 [72,90]
Egypt 88 [78,98] 101 [97, 106] 64 [61, 64]
Zambia 89 [79, 96] 87 [79, 94] 94 [83,97]
Indonesia 90 [85,91] 95 [92,97] 79 [76, 84]
Rwanda 91 [84, 98] 74 [67,83] 113 [103,113]
India 92 [85, 98] 103 [99, 103] 73 [72,77]
Honduras 93 [90, 98] 93 [83, 94] 99 [97,105]
Paraguay 94 [90, 106] 91 [83,93] 105 [100, 114]
El Salvador 95 [93,118] 88 [80, 90] 110 [110,118]
Morocco 96 [91,101] 94 [93, 99] 97 [94,103]
Kenya 97 [87,99] 98 [95,101] 93 [75,94]
Bhutan 98 [93,110] 85 [84,97] 114 [111,118]
Nicaragua 99 [97,118] 99 [96, 100] 100 [99,118]
Senegal 100 [94,103] 97 [95, 99] 102 [97,102]
Lesotho 101 [95, 105] 100 [98, 102] 98 [94, 108]
Ghana 102 [97, 106] 96 [90, 98] 107 [105,115]
Iran, Islamic Rep. 103 [93,118] 106 [104,118] 81 [77,83]
Bolivia, Plurinational St. 104 [93,105] 105 [102,107] 87 [81,90]
Venezuela, Bolivarian Rep. 105 [95,118] 109 [104,118] 83 [81, 86]
Uganda 106 [101,109] 104 [101, 108] 104 [101,108]
Algeria 107 [102,110] 107 [104,111] 101 [98, 106]
Cambodia 108 [105,114] 102 [101,107] 115 [112,117]
Cameroon 109 [101,109] 110 [104, 109] 103 [96, 109]
Ethiopia 110 [105,117] 111 [107, 116] 108 [103,110]
Pakistan 11 [103,114] 116 [111,117] 89 [87,92]
Mali 112 [104,113] 112 [107,113] 109 [98,112]
Bangladesh 113 [108, 114] 114 [110,115] 106 [101,108]
Tanzania, United Rep. 114 [111,118] 108 [105,112] 118 [116,118]
Mozambique 115 [111,116] 113 [109, 114] 117 [111,117]
Zimbabwe 116 [109,117] 17 [113,117] 112 [98,112]
Burkina Faso 117 [115,118] 115 [113,118] 116 [113,118]
Madagascar 118 [115,118] 118 [118,118] 1 [101,115]
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CONCLUSIONS

The JRC analysis suggests that the conceptualised multi-level
structure of the GTCI 2017 is statistically coherent and balanced
(i.e, not dominated by any pillar or sub-pillar; all variables con-
tribute to the variation of the respective Input/Output sub-indi-
ces and to the overall GTCI). Furthermore, the analysis has offered
statistical justification for the use of equal weights and arithmetic
averaging at the various levels of aggregation, showing that the
GTCl model is statistically reliable in its current form as the simple
average of the six pillars (as measured by a very high Cronbach’s
alpha value of 0.95, well above the recommended 0.7 threshold
for a reliable aggregate).

Points that call for possible refinements of the GTCI frame-
work were also identified. These refinements concern mainly
three out of the 65 variables, namely 1.3.1 Ease of hiring, 4.1.2 Tax-
ation, and 5.2.4 Skills gap as major constraint. Although present
in the conceptual framework, these variables do not contribute
significantly to the variation of the GTCI country scores and, con-
sequently, do not have an impact on the GTCl rankings. A further
possible change might be to consider normalising all variables
to the same scale, given that this has been identified as the most
sensitive of the assumptions. However, it should be noted that
the overall uncertainty in rankings remains relatively low.

On the whole, the analysis of the correlations at the sub-
pillar level reveals that the statistical structure of the GTClI model
is coherent with its conceptual framework, given that sub-pillars
correlate strongly with their respective pillars. Furthermore, all
pillars correlate strongly and fairly evenly with the GTCI itself,
which indicates that the framework is well balanced.

The GTCl and both the Input and Output sub-indices are
relatively robust to methodological assumptions related to the
estimation of missing data, weighting, and aggregation formula.
It is reassuring that for over 90% of the countries included in the
GTCl report, the overall rank and those in the Input and Output
sub-indices are the result of the underlying data and not of the
modelling choices. Consequently, inferences can be drawn for
most countries in the report, although some caution may be
needed for a few countries. Note that perfect robustness would
have been undesirable because this would have implied that the
GTCl components are perfectly correlated and hence redundant,
which is not the case for the GTCI 2017. In fact, one way in which
the GTCl helps highlight other components of human capital
and talent competitiveness is by pinpointing the differences in
rankings that emerge from a comparison between the GTCl and
each of the six pillars: for around 70% of the countries, the GTCI
ranking and any of the six pillar rankings differ by 10 positions or
more. This outcome both evidences the added value of the GTCI
ranking and points to the importance of taking into account the
individual pillars, sub-pillars, and variables on their own merit. By
doing so, country-specific strengths and bottlenecks in human
capital and talent competitiveness can be identified and serve as
an input for evidence-based policymaking.

The auditing conducted herein has shown the poten-
tial of the Global Talent Competitiveness Index 2017, subject
to some minor hints for future releases, in reliably identify-
ing weaknesses and best practices and ultimately monitoring
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national performance in human capital and competitiveness is-
sues around the world.

ENDNOTES

1 The JRC analysis was based on the recommendations of the OECD & EC
JRC (2008) Handbook on Constructing Composite Indicators and on more
recent research from the JRC. The JRC auditing studies of composite
indicators are available at http://composite-indicators.jrc.ec.europa.eu/ (all
audits were carried upon request of the index developers).

2 OECD &EC JRC (2008).

3 Groeneveld & Meeden (1984) set the criteria for absolute skewness above
one and kurtosis above 3.5. The skewness criterion was relaxed to account
for the small sample (118 countries).

4 The sub-pillars that have more than one latent dimension are: 1.3 Business
and Labour Landscape, 2.2 Internal Openness, 3.2 Lifelong Learning, 5.2
Employability, and 6.1 High-Level Skills. This indicates that a notable
amount of information is lost when aggregating directly the variables into
sub-pillars.

5 See Nunnally (1978).
6 Saltelli & Funtowicz (2014).

7 As already mentioned in the uncertainty analysis, at least 85% of the
simulated median ranks for the GTCI, Input, and Output (Sub-) Indices are
less than two positions away from the reported 2017 rank.

REFERENCES

Cornell University, INSEAD, & WIPO. (2016). The Global Innovation Index 2016:
Winning with Global Innovation. Ithaca, Fontainbleau, and Geneva:
Cornell University, INSEAD, & WIPO. Available at https./www.
globalinnovationindex.org/gii-2016-report

Groeneveld, R. A. & Meeden, G. (1984). Measuring skewness and kurtosis. Journal
of the Royal Statistical Society, Series D (The Statistician), 33,391-399.

Little, R. J. A. &Rubin, D. B. (2002). Statistical analysis with missing data (2nd ed).
New York: John Wiley & Sons.

Munda, G. (2008). Social multi-criteria evaluation for a sustainable economy. Berlin
Heidelberg: Springer-Verlag.

Nunnally, J. (1978). Psychometric theory. New York: McGraw-Hill.

OECD & EC JRC. (2008). Handbook on constructing composite indicators:
Methodology and user guide. Paris: OECD. Available at http:/www.oecd.
org/std/42495745.pdf

Saisana, M., D'Hombres, B., & Saltelli, A. (2011). Rickety numbers: Volatility of
university rankings and policy implications. Research Policy, 40(1), 165-177.

Saisana, M. & Saltelli, A. (2011). Rankings and ratings: Instructions for use. Hague
Journal on the Rule of Law, 3(2), 247-268.

Saisana, M., Saltelli, A, & Tarantola, S. (2005). Uncertainty and sensitivity analysis
techniques as tools for the analysis and validation of composite indicators.
Journal of the Royal Statistical Society: Series A (Statistics in Society), 168(2),
307-323.

Saltelli, A. & Funtowicz, S. (2014). When all models are wrong. Issues in Science and
Technology, Winter 2014, 79-85.

Saltelli, A, Ratto, M., Andres, T., Campolongo, F, Cariboni, J,, Gatelli, D,, Saisana,
M., & Tarantola, S. (2008). Global sensitivity analysis: The primer. Chichester,
England: John Wiley & Sons.

World Economic Forum. (2015). The Global Competitiveness Report 2015-2016: Full
Data edition. Geneva: World Economic Forum.



Special Section

Cities and Regions






BENCHMARKING CITIES AS KEY PLAYERS ON THE GLOBAL TALENT SCENE

Special Section

Benchmarking Cities
as Key Players on
the Global Talent Scene

Bruno Lanvin
INSEAD

The previous edition of the GTCI (2015-16) had flagged the im-
portance of cities and regions in the global talent competitive-
ness landscape: ‘In a world of talent circulation, cities and regions
are becoming critical players in the competition for global talent’,
stressing that ‘an increasing number of large cities are becoming
“global talent hubs”, which attract skilled and creative workers from
all parts of the world. Talent continues to be attracted by the usual
enablers: (1) high-quality infrastructure, (2) competitive market con-
ditions and business environment (including clusters), (3) an existing
critical mass of talents, with excellent networking and cooperation
possibilities, and (4) superior living conditions (including factors as
diverse as climatic conditions, cultural environment, safety and easy
access to key services such as health or education)’”

Innovative talent strategies are emerging from all parts of
the world, and cities are playing an increasingly significant role
in these strategies. Such strategies affect all aspects of talent
competitiveness, including education, skilling and re-skilling,
attracting external talents and fostering co-creation with local
ones, as well as encouraging imported (or returning) talent to

stay and contribute to long-term local objectives. When com-
peting for talents, cities benefit from three key advantages over
nation-states, namely (1) economic growth rates that can be sig-
nificantly higher than the average national growth rate of their
respective countries; (2) specific advantages related to geogra-
phy, culture, or quality of life (environment, culture, cost of living,
safety); and (3) a higher degree of agility and branding ability.

CITIES AS KEY ENGINES OF GROWTH AND
GLOBAL TALENT HUBS

As a recent study by McKinsey's Global Institute underlined,
‘Today, major urban areas in developed regions are, without doubt,
economic giants. Half of global GDP in 2007 came from 380 cities in
developed regions, with more than 20 percent of global GDP coming
from 190 North American cities alone. The 220 largest cities in devel-
oping regions contributed another 10 percent. But by 2025, one-third
of these developed-market cities will no longer make the top 600;
and one out of every 20 cities in emerging markets is likely to see its
rank drop out of the top 600. By 2025, 136 new cities are expected to
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Figure 1
China’s top 10 emerging cities
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Source: Economist Intelligence Unit, 2015, https.//www.weforum.org/agenda/2016/03/
which-are-china-s-fastest-growing-cities/

* Based on real GDP, population, disposable income per person, consumer spending
per person, fixed-asset investment, urban built area, fiscal revenue, foreign direct
investment, and merchandise exports.

enter the top 600, all of them from the developing world and over-
whelmingly—100 new cities—from China’?

China is indeed a good example of the new powers ac-
quired by cities as engines of economic growth (Figure 1) even
if, in the coming five years, China's national economy grows at
a slower pace (e.g., around 7%) than it did during the previous
decade, it will still boast a significant number of cities that will
grow at almost twice that rate.*

Asindicated in the GTCI 2015-16, cities are taking back some
of the leading roles that they played between the 15th and 18th
centuries. This is particularly evident in the area of talent. Over
the past few decades, in all parts of the world, cities and mu-
nicipalities have assumed a high-profile position and adopted
proactive strategies to attract talent. This approach has been ac-
companied by strong branding strategies associated with major
global or regional events such as the Olympic Games, World Ex-
pos, and European ‘Capitals of Culture’, for example.

Because they are smaller than most national entities,’ cit-
ies are not only more manageable but also more agile—able to
produce innovative ‘talent propositions’ more rapidly than their
respective countries might be. As often highlighted in previous
editions of the GTC|, policy change in the area of talent and em-
ployment requires vibrant ecosystems, with close collaboration
between government, business, and education. In cities, these
components are naturally closer to one another than they are in
a broader (national) environment. In the face of massive disrup-
tive change (the GTCl's theme this year), cities are hence likely
to identify and deliver solutions more rapidly than nation-states.
It should also be noted that many of the high-performing GTCI
countries are small and enjoy tightly connected ecosystems.®

Since a key purpose of the GTCl is to monitor (and to some
extent help anticipate) global trends in talent competitiveness,
it is therefore natural that the report should include a special
component comparing the abilities of cities in competing for
talent on the global scene. Yet it is equally important that, in do-
ing so, the GTCl report should reflect the objectives and respect
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the constraints already identified in the GTCI 2015-16, especially
from a methodological point of view.

BENCHMARKING CITIES’ TALENT
COMPETITIVENESS: RATIONALE AND
METHODOLOGY

A Few Cautionary Words
Considering the dynamics of talent attraction at the city level
points out one of the limitations of an index like the GTCI. By fo-
cusing exclusively on the nation-state dimensions of talent com-
petitiveness, it is easy to miss an important part of why and how
talent flows from some parts of the world to others. At the same
time, the differences that separate cities from nations suggest
that one should be cautious not to build an index that would
encourage sweeping comparisons between the performance of
sub-national entities (cities, regions), on one hand, and that of
nation-states on the other.

Based on the rationale already provided in the GTCI 2015—
16, the methodology proposed in this section aims to fulfil two
main objectives, namely:

1. Be coherent but differentiated. The proposed cities in-
dex needs to respect the philosophy and structure of the
GTCl. Like the GTCl, it is based on a holistic definition of tal-
ent as well as a comprehensive approach to the pull and
push factors of talent attraction, growth, and retention.
With this in mind, the proposed index will include some
city-specific variables reflecting local conditions while
other country-specific GTCI data will not be included.

2. Be ambitious but realistic. When building a global in-
dex, trying to include as many countries as possible is a le-
gitimate objective. This year, the GTCl covers 118 national
economies, representing 97.3% of the world's GDP and
about 88.7% of its population. A city-specific index could
not aim to cover all cities and all regions of the world. In
itself, such an objective would hardly make sense in the
absence of an agreed definition on what constitutes a city
or a region” The adjunction of such an index to the GTCl
can hence be implemented only in a gradual fashion. This
year's first attempt therefore includes a first subset of 46
cities for which relevant and comparable data could be
generated. This number is expected to grow rapidly in
subsequent years.

Based on these principles, this separate section of the GTCI
report includes the inaugural edition of the Global Cities Talent
Competitiveness Index (GCTCI). In this initial, first-year version,
the index includes 46 cities of different sizes, located in all parts
of the world, and representing a mix of national capitals and re-
gional centres as well as up-and-comers in the talent competi-
tiveness space.

Putting forward this city index side by side with the GTCl's
ranking of countries allows for a deeper and more complete
assessment of the global landscape of talent competitiveness.
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This initial version of the GCTCI relies on previous research done
in the European context, with significant leadership from the
Basque Region of Spain (Bizkaia)®

We hope that, as has been the case with the GTCI for over
four years, the benchmarking opportunities and frameworks pre-
sented in this section will serve not as an academic exercise or
reference point but rather as a tool for action, measuring talent-
related indicators in order to understand and improve them.

Key Drivers behind Cities’ Talent
Competitiveness

The rationale behind the introduction of a beta version of a
GCTCl in this edition of the GTCI report can be summarised in
one sentence: talent competitiveness has become key to cities,
and cities are becoming key to talent competitiveness.

Talent Competitiveness: Critically Important for Cities
Cities and regions not only compete for talent—they often act
as leaders that define new ways to grow, attract, and retain tal-
ent. Globally competitive and locally relevant, they can attract
outside knowledge and identify new roles and opportunities for
themselves in the global economy.

The 20th century notion that ‘people move to where the
jobs are’ has, for the most part, been replaced with idea that
'jobs tend to go where the talent is’. In the old days, cities that at-
tracted talent were typically places hosting large industries and
companies. Clearly those characteristics have not disappeared,
and large urban hubs endowed with the presence of major em-
ployers continue to enjoy a significant advantage over smaller
cities in terms of talent competitiveness. Yet, today, talent (espe-
cially higher-level talent) can be attracted selectively.

When trying to attract investment, especially from abroad
(e.g., through foreign direct investment or FDI), cities need to
look beyond the traditional tools of fiscal exceptions and land
offerings. In addition to connectivity (for both transport and in-
formation flows), the presence of a sizeable local talent pool has
become central in this regard, both for large and for smaller cities.

Cities’ Strategies: Critical to Global Talent
Competition

In many locales, the presence of quality talent is complemented
by the efficient diffusion of international communications and
technology. Indeed, new cohorts of creative talent such as
‘digital nomads’ have been attracted to places that offer a low
cost of living combined with good-quality and reliable internet
connectivity?

Cities and regions are often better positioned than coun-
tries to develop and brand features such as quality of life and
educational opportunities that are attractive to both domestic
and international talent. In addition, cities can successfully dif-
ferentiate themselves through local capabilities—for example,
business clusters that provide opportunities for innovation. Be-
cause they are ecosystems, cities are more agile than nations. In
fact, this combination of branding, differentiation, and agility
can significantly boost the potential talent competitiveness of

smaller cities over the usual champions of city rankings—typi-
cally large urban hubs and metropolises.

When it comes to promoting prosperity and well-being,
local governments control many of the available policy levers.
According to the Organisation for Economic Co-operation and
Development (OECD)'s 2014 estimates, local authorities are re-
sponsible for around 40% of total public expenditure and 60% of
public investment in the OECD area.® In his 2016 book Connec-
tography, Khanna stresses that cities are taking on an enhanced
role in 21st century governance." The more a city invests in physi-
cal, online, and financial infrastructure, the greater its future role
will be in a world where connectivity is the chief commodity.
Khanna's argument is not an isolated one. Cities today are be-
coming the undisputed focal point of many trends and changes
in the global economy.” They enjoy the overwhelming majority
of economic activity along with an ever-greater portion of the
world’s population.

BUILDING A GLOBAL CITY TALENT
COMPETITIVENESS INDEX (GCTCI)

Architecture of the GCTCI model
For this beta version of the GCTCI, four drivers have been identi-
fied as worth considering and quantifying. Mirroring the archi-
tecture of GTCI, they have been grouped in the four left pillars of
the GCTCI model, as illustrated in Figure 2.

The additional two pillars (on the right of Figure 2) that con-
stitute the GCTCI reflect productive channels for the talent that
cities and regions have enabled, attracted, grown, and managed
to retain. These pillars have to do with the way cities and regions
utilise two main kinds of skills, namely (1) those acquired through
secondary education and vocational enrolment and (2) those
that allow cities to connect with global networks and build on
these networks to generate knowledge.

When combined, these various facets yield the six-pillar
structure of the GCTCI, which fully reflects the definition of tal-
ent competitiveness provided by the GCTI: enabling, attracting,
growing, and retaining two types of talent—namely Vocational
and Technical Skills on one hand, and Global Knowledge Skills
on the other.

Populating the Model: Facing the Local Data
Challenge

In terms of data collection and availability, many economists
have described regions and cities as ‘orphans’” Despite acting
as engines of their countries’ economic growth and as conduits
for foreign investment, their economic management involves a
number of different tiers of government. In particular, the contin-
ued emphasis on publishing economic data and other relevant
statistics at a national rather than sub-national level has created
a void in economic and business policy.

In this section we look at the current global landscape of col-
lecting and publishing talent-related metrics using sub-national/
regional/city data points. We outline some of the main challenges
governments and researchers encounter in sourcing data at the

THE GLOBAL TALENT COMPETITIVENESS INDEX 2017 101



SPECIAL SECTION

Figure 2

The architecture of the Global Cities Talent Competitiveness Index
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city or region level. We then proceed to describe the methodol-
ogy underpinning this first edition of the GCTCI.

Building a Different Kind of City Index

When trying to quantify the city-specific aspects of talent com-
petitiveness, analysts and policymakers face several kinds of
difficulties:

+ In recent years, the topic of cities and their newfound
power and influence in global domains has become
popular in the media as well as from the perspective of
different knowledge sectors. Multiple rankings of liveable
cities, green cities, safe cities, and cities of the future have
been published by business journals, universities, man-
agement consultancies, accounting firms, and travel and
lifestyle publications. Others have provided assessments
and forecasts of the attractiveness for investment of indi-
vidual cities and regions

+ The world of cities is one in which we see a large number
of indices and comparisons, but few make an attempt at
being truly global: the accent is often put on those cit-
ies that do well, rather than helping others identify their
weak points or how to improve. Often, for perfectly legiti-
mate reasons, many of the existing city indices focus on
lifestyle and cost of living (see Table 1). Because it defines
talent competitiveness in a comprehensive and multi-
dimensional way, the GCTCI must attempt to embrace all
of these aspects. For example—and as demonstrated in
previous editions of this report—talent is a key driver of
FDI; clearly, one can also point to the importance of qual-
ity of life in attracting and retaining talent, which is why
this dimension is a pivotal element of both the GTCl and
the GCTCI.
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New Efforts to Enhance City/Region Data Availability
Although there are inherent challenges in identifying, verify-
ing, and collecting sub-national data on talent competitiveness,
there are geographic regions where progress has been made,
providing an analytical departure point for exploration of this
talent competitiveness space.

Until recently, efforts to gather more data at the city level
(particularly to assess competitiveness among urban centres)
have been driven largely by academics such as Richard Florida
in North America. Public and governmental entities have now
started to face the challenge, either through ‘opengov/datagov’
strategies,” or by more direct data collection at the local level.
European Union (EU) structures and agencies in particular (e.g,,
Eurostat, Eurobarometer) have made a commendable and long-
standing effort to generate and publish statistical data related to
EU regions—an undertaking virtually unknown in many other
parts of the world. Although the data are of a statistical nature,
with an economic perspective that is broader than talent con-
siderations alone, they provide a rich, detailed, and historical
source of information on many of the factors shaping the talent
discourse. These include, for instance, education enrolment rates,
education outcomes correlated with age and gender, employ-
ment rates, and other valuable indicators.®

The EU regions have also undertaken initiatives that cast ad-
ditional light on the talent dimension of local dynamics. These
programmes include the following:

- International Regions Benchmarking Consortium
(www.internationalregions.org). Sponsored by Boeing
and Microsoft, the consortium explores the dynamics
between economic opportunities and cost of living as
factors in attracting in-migration of talent from within the
home country and from abroad. Member cities include
Barcelona, Helsinki, Stockholm, and Munich, alongside a
few cities in Asia and North America.
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Table 1

A selected sample of commonly referenced city-focused indices

INDEX PUBLISHER FOCUS COVERAGE NO. OF VARIABLES
European Cities and Regions of the Future FDI Magazine Investment landscape Top 25 cities Several dozen
Cities in Motion Index |ESE business school ~ Smarter cities, governance, urban planning, 180 cities worldwide 77
human capital
EIU Liveability Ranking Economist Living conditions 140 cities worldwide 30
Intelligence Unit
EIU Best Cities Economist Complements the liveability ranking 70 cities worldwide 14
Intelligence Unit with a particular emphasis on spatial
characteristics of cities
Quiality of Living Rankings Mercer Quiality of living, personal safety for 230 cities worldwide 39
international employees
Quality of Life Survey Monocle Public transport, international connectivity, ~ 25 cities worldwide 22

safety, nightlife

« Talent Attraction Management in the Nordic Re-
gions and Cities (TAM Project) (www.tendensor.com/
news/tendensor-news/nordic-project-talent-attraction).
Launched in 2013, TAM is a partnership-based develop-
ment project with the goal of providing Nordic cities and
regions with strategies and tools for an organised talent
attraction approach. The project also aims to illustrate
how public and private actors can build a successful col-
laboration to manage strategies to attract talent.

« Talent Retention in the Baltic Sea Region (www.
bdforum.org/tag/toolkit-on-talent-retention). Co-financed
by the European Union's European Regional Develop-
ment Fund, this toolkit outlines activities and services for
welcoming, receiving, and integrating talents in cities and
regions in the Baltic Sea Region.

THE GCTCI: DISTINCT FROM THE GTCI, YET
CLEARLY SHARING THE SAME PHILOSOPHY

This section takes a look at the ways the GCTCI both differs from
the GTCl and the ways it rests on the same basic tenets.

Pillars, Sub-Pillars, and Variables in the GCTCI
Model

The GCTCl model applied in this study seeks to respect the
philosophy and structure of the GTCI. It is therefore based on a
holistic definition of talent as well as a comprehensive approach
to the pull and push factors of talent attraction, growth, and
retention.

Similarly, in selecting individual variables for inclusion in
each of the GCTCI's six pillars, effort was made to preserve and
mirror the GTCl's composition of variables as closely as possible.
Choices were guided by two key criteria: data availability and
data applicability:

« Data availability. Some of the GTCl's variables are avail-
able only at national rather than sub-national levels. In
some instances, this lack of availability was mitigated
through the use of proxies (see below).

« Data applicability. Some GTCl variables directly reflect
trends and policies set by central governments (e.g., legal
frameworks, labour laws). As such, they are of limited use
when making direct comparisons of cities and regions on
a global scale.

The initial version of the GCTCI presented here is clearly
only a first attempt at creating the city counterpart of the GTCI,
based on the methodological choices and data constraints de-
scribed above. Ideally, a number of additional components of
talent competitiveness could be brought in to enrich this initial
model, bringing its sophistication closer to that of the GTCI. As
a result, its pillars could be better defined and its variables bet-
ter distributed across them. It is likely that such developments
will take place in the coming years. As more international efforts
continue to be deployed around direct data collection, more
self-generated’ data will continue to emerge from open-data
strategies undertaken by local governments. In coming years,
such improvements will become both more frequent and more
significant. In such a context, feedback and engagement from a
critical mass of cities around the world will be key to the future
success and relevance of the GCTCI.

The resulting structure of the GCTCI, grouping 19 variables
into six pillars /sub-indices, is depicted in Figure 3.

5

Data Sources, Proxies, and Normalisation
Typically, the following data sources were used in populating the
GCTCI”
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Figure 3
GCTCI variables
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- EU-wide statistical engines such as Eurostat,
Eurobarometer;

- national-level statistical bureaus;

- local sources, including government agency websites,
reports and related press releases;

-+ publicly available global rankings such as the EIU Best
Cities ranking;

- where applicable, recognised global data sets such as
Forbes Global 2000, Times Higher Education (THE); and

-+ survey- and self-report-based online data aggregators
such as Numbeo, Knoema.

In modelling a first (beta) edition of a complex data index
such as the GCTCI, a targeted and judicious use of definitional
and numerical proxies is required to achieve a desired degree
of data completeness and representation. To that end, the index
has in some cases incorporated the following types of proxies:

« Regional-level data points taken to represent cities.
These are used particularly where up-to-date, detailed
information on EU regions was available and where 'Re-
gion X" and ‘City of X' are often used interchangeably in a
number of contexts.

« Country-level GTCI data appropriated to represent

cities. These are applicable to smaller-sized cities located
in small countries, whereby the city’s population (without
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suburbs/adjacent metropolitan areas) amounts to at least
25% of the total country population.

« Injecting data points from online tools into pub-
lished indices. Where existing branded indices such as
EIU rankings did not include a particular city listed in the
GCTC, the city’s corresponding ranking/score on Num-
beo.com could be supplemented, after having its score
correlated or traced to a city that was ranked as a leader in
both sources (i.e., in EIU and Numbeo).

Having applied the proxies, the data set was tested for miss-
ing data. Cities as well as variables where 50% or more of data
points were not available were eliminated, thus ensuring that
the sample remained representative. The resulting set was then
normalised.

The GCTCI’s Initial Geographic Coverage

For this first edition of GCTCI, 46 cities located in 34 countries are
included in the index (see Figures 4 and 5). These cities represent
a mix of large and small urban centres, some of which are national
capitals or leading urban centres, while others could be seen as
secondary hubs' or even remote locations’ The cities were identi-
fied on the basis of their reputation and growing footprint in at-
tracting, growing, and retaining global talent rather than as a func-
tion of their size or national-capital status. The availability and com-
parability of data obviously also played a key role in this selection.®



Figure 4
Cities included in this year’s GCTCI
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Figure 5
A strong European presence
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Note: Highlighted cities are those in the top 10 of this year's GCTCI.
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Table 2
Global City Talent Competitiveness Index rankings and
overall scores

RANK CITY OVERALL SCORE
1 Copenhagen (Denmark) 74.0
2 Zurich (Switzerland) 67.7
3 Helsinki (Finland) 65.4
4 San Francisco (United States) 63.5
5 Gothenburg (Sweden) 62.6
6 Madrid (Spain) 60.2
7 Paris (France) 59.4
8 Los Angeles (United States) 58.2
9 Eindhoven (Netherlands) 57.8

Dublin (Ireland) 57.2
11 Cardiff (United Kingdom) 56.2
12 Sydney (Australia) 559
13 Berlin, Germany 556
14 New York (United States) 553
15 Vienna (Austria) 55.1
16 London (United Kingdom) 54.4
17 Birmingham (United Kingdom) 539
18 Bilbao (Spain) 53.7
19 Singapore (Singapore) 524
20 Barcelona (Spain) 52.1
21 Brno (Czech Rep) 518
22 Tallinn (Estonia) 51.2
23 Hanover (Germany) 51.0
24 Krakow (Poland) 50.5
25 Auckland (New Zealand) 497
26 Bologna (Italy) 493
27 Nantes (France) 48.1
28 Kiel (Germany) 47.2
29 Riga (Latvia) 470
30 Zaragoza (Spain) 46.6
31 Milan (Italy) 44.9
32 Doha (Qatar) 442
33 Buenos Aires (Argentina) 413
34 Santiago (Chile) 406
35 Turin (Italy) 39.8
36 Dubai (United Arab Emirates) 392
37 Shanghai (China) 36.0
38 Cairo (Egypt) 347
39 Mexico City (Mexico) 337
40 Valletta (Malta) 335
41 Johannesburg (South Africa) 335
42 Sao Paulo (Brazil) 328
43 Kuwait City (Kuwait) 302
44 Mumbai (India) 257
45 Casablanca (Morocco) 22.7
46 Nairobi (Kenya) 203

Note: Non-European cities are italicised.
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GCTCI FINDINGS

This section presents the findings of the GCTCI, looking first at
the rankings by city and then highlighting the key messages that
follow from those findings.

GCTCI Rankings

The aggregate results that combine data points and the corre-
sponding scores across the six pillars of talent competitiveness
have produced the rankings shown in Table 2.

In this initial (beta) version of the GCTCI, Copenhagen gath-
ers high marks, followed by Zurich, Helsinki, and San Francisco. A
first noteworthy fact is that only four major cities with more than
2 million inhabitants (San Francisco, Madrid, Paris, and Los Ange-
les) appear in the leading group (top 10) of the rankings.

Beyond the leaders, a rather homogenous group of cities
constitutes the middle of the rankings, with relatively little differ-
ence among their respective scores.

The bottom part of the GCTCI rankings consists of cities
with a total score of 50 or less (out of 100). This is the group in
which many of the non-European cities can be found. Among
the European members of this group are mainly smaller cities
(Kiel, Nantes) and cities located in Italy and/or the Mediterranean
region (Bologna, Milan, Turin). Only one of the cities located in
the emerging countries of Central and Eastern Europe (Riga) has
an aggregate score lower than 50.

Several Key Messages
Among the main findings reflected in this first attempt to build a
Global City Talent Competitiveness Index, the following seem to
deserve particular attention.

Benchmarking Cities for Talent Competitiveness:
Different from Usual City Rankings

Faced with the overabundance of city rankings flagged earlier,
one has become accustomed to seeing the same cities again
and again, generally dominated by global metropolises. This
year's first attempt to derive a city index from the GTCl has led
to a strikingly original hierarchy of cities in which relatively small
and upcoming urban centres (see below) are challenging the
domination of large cities. If such dynamics are confirmed in
the coming years, and if those emerging talent hubs continue
to create local virtuous circles by which talent attracts talent and
innovation drives innovation, foreign investment and large inter-
national players generally are bound to devote increasing atten-
tion to such places as potential hubs. From such a perspective,
the ‘surprises’ of the GCTCI could be seen as the potential stars
of tomorrow’s city rankings.

The Top Four Spots in Europe: Scandinavian Cities

The index results make a clear case that the high cost of living
in Copenhagen, Helsinki, and Gothenburg has been more than
offset by these cities’ physical and information infrastructure and
connectivity, strong international links, and consistently high
performance in quality-of-life indicators. Another advantage of
most Nordic cities is that the use of English as a second language
is rapidly becoming the norm.
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In Europe, the top ranking also reflects the success of Scan-
dinavian cities’ and regions’ concerted strategies for attracting
and retaining international talent. These programs have been
overseen by agencies such as Copenhagen Capacity—the Co-
penhagen region’s official organisation for investment promo-
tion and regional development, which has put forward a multi-
stakeholder, multi-initiative talent strategy for 2014-2017.

Small Is Where the Action Is
With the exception of Paris and Madrid (both large metropolises
and national capitals) and San Francisco and Los Angeles (both
geographically widespread megapolises), the cities in the top 10
have an average population of just below 400,000. This confirms
that the pattern of highly educated individuals predominantly
gravitating to large conurbations is a thing of the past. Although
a big city’s size continues to come with many advantages in
terms of jobs and connectivity, these advantages are partially
outweighed by the ability of higher-level talents to operate from
smaller locations, provided that those locations are not synony-
mous with isolation: physical and technical connectivity (trans-
portation and communications) contribute to mitigate this tradi-
tional disadvantage of smaller cities, where quality of life is often
seen as higher than in environmentally challenged metropolises.
Whereas cities such as Eindhoven might once have been
relegated to a Tier Il or even Tier Ill category, in today’s land-
scape of European and global talent competitiveness they have
emerged to take their place among the top few. The presence of
large innovative companies with a global reach (Philips in Eind-
hoven, the ‘ICT cluster” around Dublin with companies such as
Apple Computers and LinkedIn) is clearly a distinct advantage
with regard to talent competitiveness: the combination of a
small, liveable, easy-to-navigate city with the presence of one or
several world-class industrial corporation(s) has proved particu-
larly powerful and compelling. It offers many skilled workers the
best of both worlds by situating them in a safe and family-friendly
community—yet without exacting the cost of forgoing career
and networking opportunities in exchange. At the same time,
for the company this is a unique opportunity to present itself at
its best along the aforementioned ‘business in society’ dimen-
sions by becoming not only an anchor of local employment but
a virtual hometown hero around which the bulk of the city’s not
only economic but also social, cultural, and philanthropic activi-
ties revolve. As mentioned above for Nordic cities, the common
use of English has been a critical factor in attracting talent: while
being an obvious natural advantage for cities like Dublin, it has
also benefited cities like Eindhoven, as well as many of the cities
in this group.

City Strategies: Compete for Talent by Attracting
Headquarters of Global Corporations

Large corporations have long ceased to be linked forever to the
cities where they were created. In 2001, when Boeing chose to
migrate from Seattle to Chicago,” it ushered in a new approach
to relocation thinking?® More recently, consequences of the
so-called Brexit have started to be analysed from the perspec-
tive of local job losses due to the possible relocation of major

PEORIA, ILLINOIS: CORPORATE
HEADQUARTERS OF CATERPILLAR

In the area surrounding this mid-sized city in the US Mid-
west, Caterpillar employs a total of 16,000 people and has
been the primary customer of an estimated 40% of local
businesses.

Despite its continued global expansion, Caterpillar
has announced that it is staying put in Peoria for the long
haul. It is also in the process of upgrading its existing head-
quarters in the city, despite having received aggressive tax
incentive offers from a number of other locations around
the United States.

Source

Caterpillar reaffirms its commitment to lllinois and Peoria as company’s
global headquarters (2016), Caterpillar Careers, available at http://www.
caterpillar.com/en/news/caterpillarNews/careers/caterpillar-reaffirms-its-
commitment-to-illinois-and-peoria-as-companys-global-headquarters.
html

companies away from London. Such companies include Visa, JP
Morgan, Goldman Sachs, and HSBC, but also non-financial com-
panies such as Vodafone?'

As opportunities to attract the headquarters of major glob-
al players continue to increase, cities will be expected to devote
increasing attention to this new kind of competition. Talent will
be both a driver and an outcome of this competition. Since, as
underlined earlier, cities see talent competitiveness as a key in-
gredient in their global strategies, it is to be expected that more
relocations (not only of headquarters—global or regional—but
also of R&D centres) will be driven by local strategies; these will
not be limited to the usual big players (see the box on ‘Peorig,
lllinois: Corporate headquarters of Caterpillar’).

The Talent Formula: Logical yet Delicate

Human capital has been a central ingredient of development
plans drawn up at many levels: international, national, industrial,
corporate, regional, and municipal. Becoming a talent hotspot
means managing and balancing a number of considerations that
are crucial to the talent equation: rapid demographic growth
can easily create housing shortages and put pressure on public
infrastructure, for example*” High income can translate into high
cost. In domains such as health and safety, a locale’s perception
and reputation may take an instant to damage and many years
to repair. Maintaining growth while keeping inequalities in check
is a delicate balance, which cities will not find easier to achieve
than nation-states.
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Table 3
Top 10 city rankings and scores, by GCTCI pillar

Pillar 1: Enable Pillar 2: Attract

RANK CITY SCORE RANK CITY

1 Dublin 913 1 Zurich

2 Zurich 80.9 2 San Francisco

3 Copenhagen 769 3 New York

4 Paris 71.1 4 Paris

5 Helsinki 674 5 Copenhagen

6 Eindhoven 59.8 6 Vienna

7 Gothenburg 59.5 7 Eindhoven

8 San Francisco 574 8 London

9 Hanover 56.9 9 Helsinki

10 Berlin 55.1 10 Berlin
Pillar 4: Retain Pillar 5: Utilise Skills

RANK CITY SCORE RANK CITY

1 Vienna 790 1 Brno

2 Bilbao 776 2 Krakow

3 Mexico City 77.1 3 Kiel

4 Brno 76.3 4 Hanover

5 Johannesburg 759 5 Vienna

6 Casablanca 74.5 6 Riga

7 Tallinn 73.1 7 Berlin

8 Cardiff 715 8 Tallinn

9 Cairo 70.1 9 Nantes

10 Barcelona 69.9 10 Bologna

Findings Derived from the Sub-Index Level
An analysis of the six pillars of the GCTCI yields the following
insights and additional key messages:

Each City Has Its Own Strengths and Weaknesses

The pillars of talent competitiveness do not exist in isolation. Par-
ticularly, in high-performing cities, there is evidence of comple-
mentarities: for instance, higher GDP levels will over time natu-
rally lead to higher technology penetration rates and a better
quality of education and healthcare. Many of these complemen-
tary developments will take the form of virtuous cycles, such as
higher-ranked universities attracting a higher calibre of teaching
and research staff and producing graduates whose quality and
skills will in turn be demanded and rewarded in the marketplace.

Overall Low Performers Are Not without Ammunition
in the Market for Talent

Copenhagen—the overall index leader—ranks 1st in three of
the six pillars of GCTCI. Zurich established a top 3 spot in three
of the pillars. Elsewhere, individual cities show significant vari-
ations in their pillar rankings, with some of the overall bottom
performers earning a top 10 spot in another pillar. Valletta, Malta,
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Pillar 3: Grow

SCORE RANK CITY SCORE
95.2 1 Copenhagen 925
91.1 2 Los Angeles 923
86.3 2 New York 923
814 2 San Francisco 923
804 5 Sydney 80.7
80.1 6 Helsinki 785
77.0 7 Madrid 77.7
764 8 Gothenburg 715
746 9 Cardiff 70.6
74.1 10 London 67.3

Pillar 6: Build Global Knowledge

SCORE RANK CITY SCORE
100 1 Copenhagen 76.5
88.2 2 San Francisco 727
87.7 3 Zurich 70.8
859 4 Bilbao 63.3
722 5 Madrid 63.1
70.6 6 Los Angeles 60.3
70.5 7 Gothenburg 56.1
68.1 8 Dublin 54.8
63.6 9 Barcelona 542
59.6 9 New York 54.2

for instance, places low in the overall index ranking, yet ranks
relatively high in the Retain pillar.

Pillar-Level Analyses Create Ample Room for Strategy
and Planning

The above points draw out the fact that the battle for talent
needs to be waged on multiple fronts. Every city and region
brings its own value propositions as well as its own deficien-
cies to the talent landscape. The objective of an effective, well-
informed, and ultimately successful planning process will be to
craft a strategy that maximises the appeal of the city’s strengths
and compensates for what may be perceived as its weak spots.
In place of aiming to be all things to all people, it is measurable
goals and timelines, owned by clearly identified stakeholders
and champions, that will lift a city/region’s position in the tal-
ent competitiveness space. For example, the pillar rankings and
scores displayed in Table 3 suggest that:

- Largecities continue to enjoy a significant advantage when
it comes to attracting talent (pillar 2): San Francisco, New
York, Paris, London, and Los Angeles are in the top 10 here.
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- Enabling factors play in favour of Europe (San Francisco
is the only exception in the top 10 of pillar 1), whereas Eu-
rope can learn from other parts of the world in terms of
growing talent (pillar 3): Los Angeles, New York, Sydney
for example.

-+ Retain (pillar 4) is probably the area where the most ben-
efits can be drawn from comparing specific, sometimes
unexpected experiences of cities such as Bilbao, but also
unexpected top performers such as Cairo, Casablanca,
and Johannesburg. GCTCI champions are also places
where the concept of ‘brain circulation’ plays a key role:
as suggested by the remarkably low ranking of cities such
as Singapore, Los Angeles, Zurich, San Francisco, and New
York) on the Retain pillar, talents come and go to such cit-
ies in a more fluid fashion than in smaller hubs.

- The last two pillars of the model (Utilise Skills and Build
Global Knowledge) offer a contrasting picture (with cities
in Eastern and Central Europe doing very well on pillar 5,
and large cities retaining a distinct advantage on pillar 6)>

CONCLUSIONS AND NEXT STEPS

Obviously one needs to be careful not to draw hasty conclusions
from what remains a first attempt at ranking cities along the
components of talent competitiveness: in the coming years, the
GCTCI will undoubtedly improve, both from the point of view
of its data granularity (by including more variables to cover the
various facets of its pillars) and from that of its geographical cov-
erage (by including a significantly higher number of cities, espe-
cially for regions outside of Europe).

Yet, from the still embryonic model derived from the GTC|,
and out of the limited initial sample of 46 cities covered in this
first edition of the GCTCI, a number of key messages have been
formulated: these show that cities will play an increasingly im-
portant role in the global competition for talent. This trend will
contribute to modifying significantly the hierarchy of players in-
volved in talent competition worldwide, and even at the local
level. On one hand, cities will continue to strive to fully leverage
the advantages they enjoy over most nation-states, including (1)
the superior agility that comes from their relatively smaller size
and greater homogeneity, (2) the increasing fiscal and social
autonomy they will be granted from their respective national
authorities as governance and management continue to be
de-centralised, and (3) their growing ability to create, develop,
and disseminate their own branding as superior places to live,
work, and innovate. On the other hand, a continuous and careful
observation and quantification of efforts made at the city level
to grow, attract, and retain talent is likely to highlight (or reveal)
some of aspects of global talent competitiveness that would re-
main underestimated—or even unrecorded—if it were founded
exclusively on country-based data and analyses.

To monitor such changes and provide adequate tools to
anticipate and benefit from the talent implications that they will
have, the city component of the GTCI will need to improve in at
least three main respects—namely (1) data coverage (identifying

the right indicators to allow decision-makers to make sense of
current trends and make the appropriate decisions in terms of
talent sourcing and talent management); (2) city coverage, to
maximise diversity among regions and continents, and to re-
flect the multiplicity of strategies and practices among the cities,
large and small, competing for talent; and (3) becoming a point
of reference to stimulate encounters and exchanges of experi-
ence among the leaders of such cities, in order to accelerate the
identification and customisation of the best practices imple-
mented in the area of cities’ global talent competitiveness.

Data sources for the variables can be found in Annex 1. A
table of the 46 cities covered in this first edition of the GCTCI
with their rankings and scores for both the overall index and by
variable is available in Annex 2 of this chapter.

ENDNOTES

1 GTCI 2015-16, Key Message 7, p. 37.
2 See Dobbs et al. (2011).

3 The phenomenon of accelerated urbanisation in China is not new. It
has, however, become a central component of the country’s recent
economic strategy. In 2015, ‘coordination to ensure balanced development
among rural and urban areas’ was one of the five tenets of Chinese
President Xi's Proposal for a 13th Five Year Plan (2016-2021). During that
period, urbanisation will be an integral part of spurring consumption
and reducing the disparity between urban and rural residents in China,
targeting an urbanisation rate of 60% by 2020, up from the current 55%.
See The Wall Street Journal (2015), China’s Communist Party approves
Five-Year Plan, 29 October 2015, available at http://www.wsj.com/articles/
chinas-communist-party-approves-five-year-plan-1446124597

4 ‘Eventhough the days of 30% annual growth might be a thing of the past, China
still boasts many cities experiencing rapid growth. These are cities that few
outsiders will have heard of—such as Guiyang, Xiangyang and Hengyang—
but in 2016 their economies are forecast to grow by as much as 12%.’ See EIU
(2016), Which are China'’s fastest growing cities? 14 March 2016, available
at https://www.weforum.org/agenda/2016/03/which-are-china-s-fastest-
growing-cities/

5 Key orders of magnitude should be kept in mind. For example, the total
population of the municipality of Chongging (China) is about 30 million,
almost four times the population of Switzerland.

6 This pointis further developed below, as well as in Chapter 6 of the present
report.

7 For definitional purposes, we shall consider that cities are—as suggested
by McKinsey's Global Institute—'metropolitan areas having populations of
over 150,000, which can be roughly grouped into “small middleweight” cities
up to five million in population, “large middleweight” cities up to 10 million,
and "megacities” with populations over 10 million. Many cities are embedded
in elongated multi-city corridors; others are embedded in wider sub-national
regions’ (The Competitiveness of Cities, World Economic Forum, 20
May, 2016, p. 9). For analytical purposes, we shall also make a distinction
between ‘small cities’ (up to 300,000 inhabitants) and other cities.

8 See Lagunilla & Jimenez (2016).

9 Internet connectivity is one of the key reasons why some indices of the
‘best cities for digital nomads' include places such as Bangkok, Budapest,
Austin, and Taipei. See the list of these cities at https://nomadlist.com/

10 See the OECD's Fiscal Decentralization Database, available at https:/www.
oecd.org/ctp/federalism/oecdfiscaldecentralisationdatabase.htm

11 See Khanna (2016).

12 Richard Florida has convincingly developed a related argument about how
cities drive innovation. See in particular Florida (2005).
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13 ‘Data and the city’ raises a striking paradox: on one hand, ‘smart cities are

struggling with the difficulties of making sense (and good policy) out of REFERENCES

an overflow of big data stemming from multiple sensors, video cameras, Batty, M. (2013). The new science of cities. Cambridge, MA: MIT Press.

and user-generated information (see, for example, Chye, S. W. & Mani, T.

(2016), Do we need big data to create smart cities? Labcities, 26 January Dobbs, R, Smit, S, Remes, J,, Manyika, J., Roxburgh, C, &Restrepo, A. (2011).
2016, available at http://www.labcities.com/do-we-need-big-data-to- Urban world: Mapping the economic power of cities. McKinsey Global
create-smart-cities/; see also Cortright, J. (2016), The limits of data-driven Institute, available at http://www.mckinsey.com/global-themes/
approaches to planning, CityCommentary, 16 August 2016, available urbanization/urban-world-mapping-the-economic-power-of-cities

at http:/cityobservatory.org/the-limits-of-data-driven-approaches-to-

Florida, R. (2005). Citi dth tive class. New York and London: Routledge.
planning/). On the other hand, the past dynamics of cities remain difficult orida, R. ( ). Cities and the creative class. New York and London: Routledge

to analyse because of a striking lack of reliable and comparable data (see, Khanna, P. 2016). Connectography: Mapping the future of global civilization. New
for example, Batty, 2013). York: Random House.

14 In addition, informal, self-reported, real-time rankings and indices have Lanvin, B. & Evans, P. (eds.) (2015). The global talent competitiveness index 2015-16.
appeared on a number of internet websites and forums, adding to the Fontainebleau France: INSEAD, Adecco, and HCLI.

confusion of observers and policymakers.
Lagunilla, L. & Jimenez, I. (2015). Talent mobility for regional competitiveness:

15 Pioneered by the US federal administration in the early 2000s, efforts to The case of the Basque Country. In Lanvin, B. & Evans, P. (eds.) (2016). The
make government data available to citizens and to third parties able to global talent competitiveness index 2015-16. Fontainebleau, France: INSEAD,
create local value out of them have now been extended to some 48 US Adecco, and HCLI.

cities and counties. See https://www.data.gov/open-gov/
Ovans, A. (2001). Inside Boeing's big move. Harvard Business Review. October.
16 Closely linked to the theme of this year's GTCI, the European Commission

has also taken the lead in mapping some of the key issues in linking
information technology, skills, and jobs. See, for example, the e-Skills
Manifesto, a European Commission blueprint for acquiring, nurturing, and
retaining e-skilled talent in the 21st century, available at http://eskills4jobs.
ec.europa.eu/manifesto. That document provides an overview of the
benefits that EU economies can derive from digital transformation,

and of the possible repercussions of that same transformation on the
European Union's skills and job composition. Meanwhile, the Commission
also launched the Grand Coalition for Digital Jobs, a multi-stakeholder
partnership designed to tackle the lack of digital skills in Europe and the
many unfilled [T-related vacancies across the continent’s industry sectors.

17 A complete list of sources is provided as an annex to the present special
section.

18 The definition of what constitutes a city is obviously a critical element here.
For example, Vienna is defined here as a region more than as a city stricto
sensu. Similarly, San Francisco can be described in different ways. In 2015,
the US Census Bureau defined ‘the City and County of San Francisco’
as an entity with a population of 865,000, whereas Silicon Valley alone
(the southern portion of the San Francisco Bay Area) has some 3 million
inhabitants. Some analysts would hence consider the 5-county entity
covering San Francisco-Oakland-Hayward Metropolitan Statistical Area
(MSA) to include core areas more directly economically influenced by
San Francisco rather than other nearby cities such as San Jose, which
has its own MSA, (the San Jose-Sunnyvale-Santa Clara MSA; population
4.7 million). Other definitions would include the 9-county San Francisco
Bay Area (7.6 million inhabitants), or even the 12-county San Jose-San
Francisco-Oakland combined statistical area (8.7 million inhabitants).

For the present beta version of the GCTCI, the ‘middle definition’ (San
Francisco as a 4.7 million entity) has been used.

19 See Chicago, offering big incentives, will be Boeing’s new home, The New
York Times, 11 May 2001.

20 Ovans (2001) describes Boeing's ‘big move": ‘Ifyou could move your company's
headquarters anywhere in the world, where would you go? How would you
narrow the possibilities? By what criteria would you judge them?’ In that same
article, John Warner—the man who led the site evaluation process for
Boeing—declared ‘Because of the nature of the business, we knew that we
needed to remain in the United States. But we do business with 145 countries,
and we have significant operations in 26 states. ... So we were looking
for a place that would minimize travel time throughout the country and
internationally and that would also give government leaders and financial
markets in Washington, DC, New York, and abroad access to us. We needed
a central location near a major airport. Based on that consideration and a
number of others ..., we very rapidly narrowed our choices.

21 See The Guardian (2016), Vodafone among firms that may move HQs from
post-Brexit UK, 28 June 2016.

22 Indeed, this is one of the indirect ways in which technology can fuel
inequalities within a city. See Forbes (2015), ‘Technology and Inequality in
San Francisco’, Forbes Magazine, 17 February 2015.

23 Itisonthose last two pillars that the GCTCI methodology is likely to change
most in the coming years, probably with visible effects on rankings.
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Annex 1

Definition and sources of GCTCI variables

PILLAR VARIABLE SOURCE

1.1 Gross expenditure on R&D (% of GDP) Eurostat, OECD, Knoema, national statistical bureaus, other local

sources

Enable

1.2 ICT access (% households with internet access at home) Eurostat, Knoema

1.3 Presence of Forbes Global 2000 companies Forbes

2.1 GDP per capita Eurostat, Global Metro Monitor, Oxford Economics, Moody's Analytics
Attract 2.2 Quality of life EIU Best Cities, Numbeo Quality of Life Index

2.3 Environmental quality EIU Best Cities, Numbeo Pollution Index

3.1 Major universities* Times Higher Education (THE), Financial Times ranking of global

MBA programmes / business schools*

Grov 3.2 Vocational enrolment (%) Eurostat, with GTCI scores used as a proxy where necessary
3.3 Tertiary enrolment (%) Eurostat, GTCI, national statistical bureaus
3.4 Individuals in social networks (%) Eurostat, Knoema
4.1 Personal safety score EIU Safe Cities Index, Numbeo
4.2 Physician density (physicians per 1,000 people) WHO, Eurostat, OECD
Retain 4.3 Monthly expenses for four-person family (normalised in euros) Numbeo
4.4 Rent per month, three-bedroom apartment in city centre Numbeo
(normalised in euros)
5.1 Workforce with secondary education (%) Eurostat, GTCI
Utilise Skills
5.2 Population with secondary education (%) Eurostat, GTCI
6.1 Workforce with tertiary education (%) Eurostat, GTCI
Build Global 6.2 Population with tertiary education (%) UNESCO
Knowledge : - : - ; . , .
6.3 Airport connectivity (largest airport servicing the city; Airports Council International

adjusted by population)

* (ities that are hosts to universities ranked 1-25 in the world were awarded 100 points; 26-50: 90 points; 51-100: 80 points; 101-150: 70 points; 151-200: 60 points; 201-300:
50 points; 301-400: 40 points; 401-500: 30 points. In addition, business schools received points equal to (100 - Financial Times ranking). See http://rankings.ft.com/
businessschoolrankings/global-mba-ranking-2016
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Annex 2

GCTCI cities and rankings: Overall and by variable

1. ENABLE 2. ATTRACT
11 1.3
Gross Forbes 2.3 3.1
GCTCI expendi- Global 2.1 2.2 Environ- Major 3.2
ture on 1.2 2000 GDP per  Quality of mental universi-  Vocational
Rank | City Country OVERALL R&D ICT access companies capita life quality ties enrolment
1 Copenhagen Denmark 74.0 100.0 89.1 41.6 58.6 82.7 100.0 90.0 93.6
2 Zurich Switzerland 67.7 59.9 97.8 85.0 100.0 92.2 93.5 100.0 94.7
3 Helsinki Finland 65.4 80.0 97.8 243 61.6 724 89.7 80.0 65.0
4  SanFrancisco  United States 63.5 n/a 76.1 38.7 100.0 77.8 95.5 100.0 n/a
5  Gothenburg Sweden 62.6 735 89.1 15.8 49.1 76.1 86.0 60.0 84.7
6  Madrid Spain 60.2 34.2 783 15.8 49.3 84.4 739 88.0 65.0
7  Paris France 59.4 57.8 80.4 75.1 717 90.6 81.8 90.0 533
9  Los Angeles United States 58.2 n/a 60.9 14.4 61.7 782 80.9 100.0 n/a
8  Eindhoven Netherlands 57.8 529 100.0 264 529 88.9 89.1 40.0 44.4
10 Dublin Ireland 57.2 n/a 82.6 100.0 66.3 57.0 56.9 60.0 43.6
11 Cardiff United Kingdom 56.2 22.2 82.6 8.5 36.8 88.9 n/a 60.0 100.0
13 Sydney Australia 55.9 n/a n/a 1.7 50.9 88.7 78.8 70.0 95.0
12  Berlin Germany 55.6 73.0 91.3 0.9 445 88.6 89.3 40.0 51.1
14  New York United States 55.3 30.9 60.9 243 88.7 80.6 89.5 100.0 n/a
15 Vienna Austria 55.1 31.1 739 10.0 56.5 89.1 94.8 60.0 28.6
16 London United Kingdom 54.4 18.7 93.5 23.2 65.2 84.4 79.7 100.0 25.6
17  Birmingham United Kingdom 53.9 325 84.8 2.6 38.0 69.7 60.9 70.0 97.5
18 Bilbao Spain 537 41.2 7.7 8.5 45.0 79.5 n/a 30.0 533
19 Singapore Singapore 524 414 82,6 8.8 66.2 75.2 68.4 100.0 30.8
20 Barcelona Spain 52.1 29.0 67.4 1.1 426 54.6 419 84.0 49.4
22 Brno Czech Rep. 51.8 57.0 56.5 0.0 31.6 68.5 58.3 0.0 41.1
21 Tallinn Estonia 51.2 43.0 82.6 0.0 211 63.3 55.6 0.0 52.2
23 Hanover Germany 51.0 56.6 91.3 229 53.8 n/a n/a 40.0 47.2
24 Krakow Poland 50.5 249 n/a 0.0 30.0 454 29.0 40.0 76.4
25  Auckland New Zealand 49.7 243 65.2 0.0 68.5 71.9 79.8 50.0 375
26 Bologna Italy 49.3 321 63.0 235 56.9 68.8 54.3 50.0 56.4
27 Nantes France 48.1 23.2 783 0.0 43.8 96.9 n/a 0.0 62.8
28  Kiel Germany 47.2 284 91.3 0.0 n/a n/a n/a 60.0 389
29 Riga Latvia 47.0 1.7 56.5 0.0 24.0 45.2 64.2 0.0 68.9
30 Zaragoza Spain 46.6 16.7 58.7 0.0 394 100.0 n/a 30.0 54.7
31 Milan Italy 449 249 60.9 135 68.6 41.8 283 75.0 100.0
32 Doha Qatar 442 8.4 100.0 46.6 91.0 444 18.2 0.0 0.6
33  Buenos Aires Argentina 413 n/a n/a 2.1 16.1 66.7 354 60.0 36.7
34 Santiago Chile 40.6 37 n/a 47 304 59.8 15.8 40.0 61.1
35 Turin Italy 39.8 389 54.3 6.5 45.2 47.1 16.4 60.0 54.7
36 Dubai United Arab Emirates 39.2 8.4 56.5 8.2 28.7 47.7 44.8 99.0 33
37 Shanghai China 36.0 67.5 n/a 35 18.3 55.5 3.9 83.0 56.1
38 Cairo Egypt 347 n/a n/a 0.3 15 29.6 2.2 30.0 53.9
39 Mexico City Mexico 337 n/a 0.0 29 238 48.7 1.7 50.0 44.7
40 \Valletta Malta 335 15.4 67.4 7.3 26.0 56.2 39.1 0.0 17.2
41 Johannesburg  South Africa 335 28.0 21.7 5.5 213 48.9 21.7 50.0 17.8
42  Sao Paulo Brazil 328 31.1 n/a 34 234 522 3.8 70.0 16.7
43 Kuwait City Kuwait 30.2 0.0 54.3 4.1 62.5 319 34.2 0.0 4.7
44  Mumbai India 257 n/a n/a 4.1 0.3 36.2 13 0.0 0.8
45 Casablanca Morocco 227 n/a n/a B 4.5 34.8 0.0 0.0 15.6
46  Nairobi Kenya 203 n/a n/a 0.0 0.0 218 18.1 0.0 0.0
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Annex 2 (continued)
GCTCI cities and rankings: Overall and by variable

3. GROW (CONT’D) 4. RETAIN 5. UTILISE SKILLS 6. BUILD GLOBAL KNOWLEDGE
4.3 Re::lper 5.1 5.2
3.4 4.2 Monthly month, Labour force  Population 6.1 6.2
3.3 Individuals 4.1 Physicians  expenses for  3-bedroom | with second- with Tertiary- Tertiary- 6.3
Tertiary in social Personal per 1,000 four-person apt city ary secondary educated educated Airport
enrolment networks safety score people family centre education education workforce population  connectivity

88.8 97.4 90.0 515 46.9 65.3 40.8 41.1 65.7 95.2 68.7
303 237 77.0 60.3 0.0 434 62.0 53.2 47.6 64.8 100.0
87.3 81.6 77.7 51.5 53.9 71.8 45.7 433 727 47.7 39.2
84.6 n/a 77.0 29.4 31.1 0.0 284 595 100.0 100.0 18.0
54.5 86.8 49.4 44.1 553 83.1 57.4 55.8 52.8 100.0 15.6
100.0 57.9 59.1 515 68.9 81.8 232 232 75.5 93.2 20.7
50.8 237 68.2 45.6 46.8 62.2 52.6 44.6 46.5 44.7 424
84.6 n/a 69.9 16.2 50.7 449 284 59.5 100.0 53.7 27.4
553 63.2 83.7 20.6 65.2 83.6 50.0 50.0 435 61.2 27.4
62.9 n/a 374 n/a 51.1 64.2 419 27.1 613 34.5 68.7
40.9 81.6 58.6 n/a 68.1 87.7 53.6 493 51.8 61.0 4.2
771 n/a 834 n/a 493 423 449 324 46.7 57.1 10.6
5810 28.9 60.4 58.8 65.1 82.1 76.0 65.0 359 44.7 77
84.6 n/a 65.1 36.8 28.6 0.0 284 59.5 100.0 53.7 8.9
14.5 15.8 89.0 88.2 62.8 76.0 70.1 74.2 414 51.8 18.3
54.2 89.5 78.4 n/a 46.6 28.8 515 31.8 54.8 40.9 11.7
389 57.9 353 n/a 66.0 815 53.1 493 459 74.0 125
80.9 21.1 97.0 58.8 68.8 85.9 16.8 174 79.9 92.7 17.2

n/a 65.8 100.0 16.2 54.7 257 63.2 13.0 383 79.7 133
80.1 553 80.0 48.5 67.4 83.7 17.3 15.7 57.3 69.9 355
78.5 21.1 79.2 41.2 88.6 96.3 100.0 100.0 275 38.6 0.9
68.1 44.7 86.9 353 76.6 93.8 68.1 n/a 53.1 70.3 6.3
36.0 26.3 61.7 38.2 n/a 922 84.2 87.6 258 37.9 147
64.8 n/a 71.0 20.6 90.1 93.9 86.2 90.1 1.4 47.7 7.1
71.0 76.3 51.1 30.9 534 67.6 48.7 16.1 51.2 64.2 16.3
71.6 10.5 58.2 47.1 62.7 87.3 60.9 58.2 20.7 28.1 26.0
46.9 15.8 65.9 27.9 65.2 90.0 63.8 63.4 45.2 54.8 224
353 34.2 n/a 441 n/a 86.3 85.7 89.6 26.6 38.8 14
57.2 50.0 63.6 324 77.7 96.3 77.5 63.7 41.6 51.1 10.9
69.9 421 n/a 44.1 68.8 96.6 24.8 24.1 55.2 66.9 0.0
54.8 53 67.6 39.7 58.1 67.4 57.7 38.0 16.5 14.6 19.9

9.6 289 76.7 100.0 59.3 38.6 n/a 16.9 n/a 322 79.2
71.4 n/a 5341 33.8 744 G353 46.2 29.1 216 16.7 4.6
65.9 n/a 38.8 n/a 771 93.2 74.7 404 19.9 19.6 3.9
47.6 0.0 329 38.2 65.1 89.3 59.5 55.8 16.5 224 5.1
16.9 89.5 90.8 235 58.4 335 283 226 14.0 26.5 449
21.2 n/a 62.2 25.0 73.2 65.7 294 42 n/a 4.6 26
24.4 n/a 258 60.3 94.1 100.0 421 n/a 19.0 n/a 2.0
234 n/a 529 n/a 89.0 89.4 54.9 9.7 26.8 16.2 54
34.8 50.0 79.9 382 n/a 87.9 319 0.0 222 12.6 16.2
14.7 n/a 51.6 n/a 85.7 90.5 319 60.5 13.9 0.0 57
20.1 n/a 454 26.5 76.3 87.2 40.8 29.4 15.2 12.8 4.1
228 100.0 48.6 16.2 61.9 73.2 15.0 6.0 18.8 16.0 3
19.5 n/a 72.0 0.0 100.0 82.9 39.3 n/a 1.1 n/a 1.9
114 n/a 36.3 n/a 93.7 934 0.0 n/a 0.0 n/a 25

0.0 n/a 15.8 n/a 85.9 85.2 29.8 4.8 n/a n/a 19
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COUNTRY PROFILES

Key Indicators
o GDP per capita (PPP USS). 11305.42
Rank (out of 118) ... .. . o .80 GDP (US$ billions)........ . o .. 1146
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The country profiles provide more granular information on how each
of the 118 countries performs in the various dimensions of the Global
Talent Competitiveness Index (GTCI).

Each country profile consists of three parts:
@ Key indicators,

® Radar chart, and

© Scores and Ranks.

@ The first section introduces the country’s key indi-
cators. It comprises its rank within the GTCI (out of 118
countries), its income group (based on the World Bank's
Income Group Classification as of June 2016), and its re-
gional group (based on the United Nations’ sub-regional
groups). Additionally, basic indicators are included to put
the country review in context. These include population
(in millions), GDP per capita (PPP USS), and GDP (current
USS in billions) from the World Bank’s World Development
Indicators. Finally, it presents the country’s GTCI score and
income group average GTCl score!

® The second section presents a radar chart that outlines
the respective country’s performance along the six pillars
of the GTCI and its position with respect to its income
group peers. The dark blue line plots the country’s score
on each of the six pillars, while the shaded area represents
the average scores for its corresponding income group.

© The third section lays out the country's normalised
scores and ranks across all pillars, sub-pillars, and variables.
The pillars are identified by a bold single digit notation
(e.g., 1 ENABLE) and sub-pillars by a two-digit notation
(e.g., 1.1 Regulatory Landscape). Under selected sub-pillars,
components are provided in grey. There are no values at-
tached to the components, as they only contextualise the
theoretical framework. The 65 variables are indicated by a
three-digit notation (e.g., 1.1.1 Government effectiveness).

For more information about variable definitions and
the method of calculation, please refer to the Sources and
Definitions and Technical Notes sections in the Appendi-
ces.

ENDNOTE

1 The GDP per capita indicator for Argentina is drawn from the
International Monetary Fund's World Economic Outlook, April
2016. Its income group was published by the World Bank after the
rest of the index was finalised and has been updated accordingly.
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COUNTRY PROFILES

COUNTRY PAGE COUNTRY PAGE COUNTRY PAGE COUNTRY PAGE

Albania

Algeria
Argentina
Armenia
Australia
Austria
Azerbaijan
Bahrain
Bangladesh
Barbados
Belgium
Bhutan

Bolivia, Plurinational St.
Bosnia and Herzegovina
Botswana
Brazil

Bulgaria
Burkina Faso
Cambodia
Cameroon
Canada

Chile

China
Colombia
Costa Rica
Croatia

Cyprus

Czech Republic
Denmark

Dominican Republic

120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149

Ecuador
Egypt

El Salvador
Estonia
Ethiopia
Finland
France
Georgia
Germany
Ghana
Greece
Guatemala
Honduras
Hungary
Iceland
India

Indonesia

Iran, Islamic Rep.

Ireland
Israel

Italy
Jamaica
Japan
Jordan
Kazakhstan
Kenya
Korea, Rep.
Kuwait
Kyrgyzstan

Latvia

150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179

Lebanon
Lesotho
Lithuania
Luxembourg
Macedonia, FYR
Madagascar
Malaysia

Mali

Malta
Mauritius
Mexico
Moldova, Rep.
Mongolia
Montenegro
Morocco
Mozambique
Namibia
Netherlands
New Zealand
Nicaragua
Norway
Oman
Pakistan
Panama
Paraguay
Peru
Philippines
Poland
Portugal
Qatar
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180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209

Romania

Russian Federation
Rwanda

Saudi Arabia

Senegal

Serbia

Singapore

Slovakia

Slovenia

South Africa

Spain

Sri Lanka

Sweden

Switzerland
Tanzania, United Rep.
Thailand

Tunisia

Turkey

Uganda

Ukraine

United Arab Emirates
United Kingdom
United States of America

Uruguay

Venezuela, Bolivarian Rep.

Viet Nam
Zambia

Zimbabwe

210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237



COUNTRY PROFILES

ALBANIA

Key Indicators

Rank (out of 118) .. ..ot 8 0

GDP per capita (PPPUS$). ..., 11,305.42
Incomegroup ..................o..L. Upper-middle income GDP (US$ billions) . . ..ot e e 11.46
Regionalgroup.......... ... oo i Europe GTCISCOTE . ..ottt 39.12
Population (millions). . ...... ... ... ... 2.89 GTCI score (income group average) ..................... 42.66
GTCI 2017 Country Profile by Pillar Score  Rank
3 GROW. ..iiitiiiitiienineensesnssenasenassnnsennn 38.72 75
Enable .
31 Formal Education. ... 19.84 82
Enrolment
301 Vocational enrolment ... 1714 74
Global Attract 312 Tertiéry enrolment. . ... 55.45 36
knowledge skills Quality
313 Tertiary education expenditure. . .. 76
314 Reading, maths, science ... 56
315 University ranking ... 0.00 76
32 Lifelong Learning. .......oooi i 4590 80
321 Quality of management schools.................coooiiin. 55.23 56
Vocational and 322 Prevalence of training infirms......................L. 2691 73
technical skills Grow 323  Employee development.... R L LT EEEREEE PR R P RRERR 55.56 36
33 Access to Growth Opportunities .....................o...... 5042 59
Networks
331 Use of virtual social networks. ... 79.88 48
Retain 332  Use of virtual professional networks........................ 15.02 64
. Empowerment
® Albania Income group average 333  Delegation of authority. ..o 45.86 62
334  Personal rights 57
Score  Rank
1 ENABLE............... .. ... 49.30 77
1.1 Regulatory Landscape. .........oooueeiiiiiiiiia i 4693 61 4 RETAIN.............. 70
111 Government effectiveness ..., 3477 73 41 Sustainability 78
1.1.2 Business-government relations. ..o 48.82 81 411 Pension system. ... 56
113 Political stability. ...................................... 7404 44 A2 TaXEHON 3
114 REGUIALOTY QUAIILY . .+ v veeeeee oo 51.32 61 413 Brain retention ... 94
115 COMUPTION oo 2568 79 4.2 Lifestyle ..o 64
12 Market Landscape. .o .oooo oo 3674 107 421 Environmental performance..............coo.ooee 6958 57
121 COMPELIioN NTENSIY ... eveevree e 16 422 Personal safety ... 62.00 56
122 Ease of doing business ... ) 81 423 Physician density . ... 14.55 78
1.23  Clusterdevelopment........oooviiiiiiiiiiii e M4 424 Sanitation 57
124 R&D expenditure ... .. ..ot 333 93
125 ICTINfrastruCture. ..ot 36.19 86
126 Technology utilisation. ..., 5122 101 5 VOCATIONAL AND TECHNICAL SKILLS.. 70
1.3 Business and Labour Landscape............................ 64.23 50 5.1 Mid-Level Skills ... 81
Labour Market Flexibility 5.1 Workforce with secondary education ...................... 57
131 Ease of NiMNg......ooo 55.67 70 512 Population with secondary education...................... 43
132 Easeofredundancy ... 90 35 513  Technicians and associate professionals..................... 5.58 92
Management Practice 514  Labour productivity peremployee......................... 16.07 65
133 Labour-employer cooperation .................cocoeeiiii... 25 52 Employability. . ... 57.36 51
134  Professional management........... 72 521  Ease of finding skilled employees .......................... 4192 100
13.5  Relationship of pay to productivity 32 5.2.2  Relevance of education system to the economy ........... 58.37 29
523 Availability of scientists and engineers 108
524 Skills gap as major constraint..............ccoooeiiiiii... 9
2 ATTRACT .t iiiiiiiitiietninttnnssnnssnnssenness..43.74 74
2.1 External Openness ... ...t 2766 107
Attract Business 6 GLOBAL KNOWLEDGE SKILLS ......ccvvivvinnnnnnn 11.88 108
211 FDI'and technology transfer.................oooo . 58.31 64 6.1 High-Level SKills ... 16.04 100
212 Prevalence of foreign ownership ..................ooo. 4041 106 6.1.1 Workforce with tertiary education.......................... 2621 79
Attract People 6.1.2  Population with tertiary education.......................... 000 104
213 MIGrant StOCK. ...t 423 79 6.1.3  Professionals...........ooii 29.39 61
214 International StUdENTS . .....tit oo 10.82 59 614  Researchers........................ 1.82 76
215 Brain gain. ..o 2453 101 6.1.5 Senior officials and managers ........................... 2416 55
2.2 Internal Openness............oooeeei e 59.83 46 6.1.6  Quality of scientific institutions.......................oe... 21.35 17
Social Diversity 6.1.7  Scientific journal articles. ... 933 78
221 Tolerance of Minorities ........... .. i, 58.89 36 6.2 Talent IMPACT. ... 773 112
222 Tolerance of imMmigrants..............oooiiiiiiiaaiaiiii. 4510 84 6.2.1 Innovation output.... .. 100
223 Social mobility. . ... 3707 14 6.2.2  High-value exports..............ooiiiiii 364 102
Gender Equality Entrepreneurship
224 Female graduates ...........oooviiiiiiiiiiii 92.00 5 6.2.3  New product entrepreneurial activity ........................ n/a n/a
225  Genderearnings gap ... vttt 52.27 89 6.24  New businessdensity ..................cocoi 6.27 65
226  Business opportunities forwomen ... 73.63 14
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COUNTRY PROFILES

ALGERIA

Key Indicators

Rank (out of 118) ... ...t 10 7 GDP per capita (PPPUS$). ..., 14,687.39
Income group ...........ooiiiiii... Upper-middle income GDP (US$ billions) . .. ..ot e e e e 166.84
Regional group ........... Northern Africa and Western Asia GTCISCOTE .« v v vttt ettt ettt 31.57
Population (millions). ........ ... 39.67 GTCI score (income group average) ..................... 42.66
GTCI 2017 Country Profile by Pillar Score  Rank
3 GROW. .iiiiiiiiiiiienineennsesnssenasenascnnncnns 26.76 113
Enable .
3.1 Formal Education. ... 18.22 87
+100
[90 Enrolment
r80 AR Vocational enrolment ... 17.84 72
Clobal ZS Attract 312 Tertiéry eNroIMENt. ... 29.05 72
knowledge skills 120 Quality
313 Tertiary education expenditure. . .. 40
314 Reading, maths, science ... n/a
315 University ranking ... 0.00 76
32 Lifelong Learning. .......oooi i 31.83 115
321 Quality of management schools.................coooiiin. 3939 106
. 322 Prevalence of training infirms......................L. 18.34 83
Y:;g:i:fi;;llli Grow 323  Employee development.... R L LT EEEREEE PR R P RRERR 37.76 10
33 Access to Growth Opportunities .....................o...... 30.22 13
Networks
331 Use of virtual social networks.................oooo 6141 108
Retain 33.2  Use of virtual professional networks. ........................ 701 86
. Empowerment
® Algeria Income group average 333  Delegation of authority. ..o 3548 110
334  Personal rights. 11
Score  Rank
1 ENABLE............... .. ... 3447 113
1.1 Regulatory Landscape. .........oooueeiiiiiiiiia i 2842 107 4 RETAIN.............. 75
111 Government effectiveness ..................cooiiiiii... 22.06 29 41 Sustainability 95
1.1.2 Business-government relations. ..o 45.64 89 A1 Pension system. ... . 58
113 Political stability ... 18 A2 TaXEHON - /8
114 REGUIALOTY QUAIILY . .+ v veeeeee oo ] 15 413 B.rain FEtentioN L. oot : 107
115 COMUPTION oo . 79 4.2 Lifestyle ..o X 68
1.2 Market Landscape . ......vovieie i . 17 421 Environmental performance..............coo.ooee 6193 4
121 COMPELIioN NTENSIY ... eveeeeee e : 17 422 Personal safety ... 6318 54
122 Ease of doing business ... B B ) 14 423 Physician density . ... 15.36 75
1.23  Clusterdevelopment........oooviiiiiiiiiiii e X 96 424 Sanitation 69
124 R&D expenditure ... .. ..ot 143 99
125 ICTinfrastructure. ... 33.25 91
126 Technology utilisation...................cocciii .. 3917 118 5 VOCATIONAL AND TECHNICAL SKILLS.. 96
1.3 Business and Labour Landscape............................ 4576 106 5.1 Mid-Level Skills ... . 90
Labour Market Flexibility 511 Workforce with secondary education ...................... . 80
131 Ease Of NiMNG. ..o 55.67 70 512 Population with secondary education...................... X 77
132 Easeofredundancy ... 60 81 513  Technicians and associate professionals.................... . 81
Management Practice 514  Labour productivity peremployee......................... . 50
133 Labour-employer cooperation .................cocoeeiiii... . 109 52 Employability. . ... . 93
134  Professional management........... . .32 116 5.2.1 Ease of finding skilled employees .......................... | 70
13.5  Relationship of pay to productivity 105 522  Relevance of education system to the economy ........... 38.60 79
523 Availability of scientists and engineers 71
524 Skills gap as major constraint..............ccoooeiiiiii... X 79
2 2 L 7 ¥ e = X - Z B k 1
2.1 External Openness ... ...t 2239 115
Attract Business 6 GLOBAL KNOWLEDGE SKILLS ......ccvvivvinnnnnnn 14.09 102
211 FDI'and technology transfer.................oooo . 46.09 104 6.1 High-Level SKills ... 18.72 88
212 Prevalence of foreign ownership ..................ooo. 37.81 114 6.1.1 Workforce with tertiary education.......................... 2443 81
Attract People 6.1.2  Population with tertiary education......................... 12.68 80
213 MIGrant StOCK. .. ..ot 119 99 6.1.3  Professionals...........ooii 33.33 54
214 International students............coii 313 77 6.04  Researchers............ ..o 196 71
215 Brain gain. ... 2375 107 6.1.5 Senior officials and managers ... 1348 73
2.2 Internal Openness............oooieeie e 4549 103 6.1.6  Quality of scientific institutions.......................oe... 3310 102
Social Diversity 6.1.7  Scientific journal articles................cooi i 12.03 71
221 Tolerance of mMinorities ........... .. i, 2333 97 6.2 Talent IMPACT. ... 947 108
222 Tolerance of imMmigrants..............oooiiiiiiiaaiaiiii. 4246 89 6.2.1 Innovation output. ... .. 116
223 Social mobility. . ... 4235 106 6.2.2  High-value exports..............ooiiiiii 044 115
Gender Equality Entrepreneurship
224 Female graduates ..........ooiiiii 85.79 16 6.2.3  New product entrepreneurial activity ...................... 2741 67
225  Gender earnings gap ... .eeut et 1619 116 6.24  New businessdensity ..................cocoi 319 79
226  Business opportunities forwomen ... 62.78 43
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COUNTRY PROFILES

ARGENTINA

Key Indicators

Rank (out of 118) .. ..ot 64

GDP per capita (PPPUS$). ..., 22,303.21
Income group ...........ooiiiiii... Upper-middle income GDP (US$ billions) . . ..o ov vt 548.05
Regional group . . .Latin, Central America and the Caribbean GTCIscore. ... 42.89
Population (millions). ........ ... 43.42 GTCI score (income group average) ..................... 42.89
GTCI 2017 Country Profile by Pillar Score  Rank
3 GROW. .iiiitiiiitiienineennsesnscenasenascnnnenns 51.53 33
Enable .
31 Formal Education. ... 37.04 44
+100
[90 Enrolment
r80 301 Vocational enrolment ... 29.36 57
CGlobal [ Attract 312 Tertiéry eNroIMENt. ... 7167 13
knowledge skills Quality
313 Tertiary education expenditure. . .. 50
314 Reading, maths, science ... 54
315 University ranking ... 28
32 Lifelong Learning. .......oooi i 27
321 Quality of management schools.................coooiiin. 33
. 322 Prevalence of training infirms......................L. 8
Y:;g:i:fi;;llli Grow 323  Employee development.... R L LT EEEREEE PR R P RRERR 76
33 Access to Growth Opportunities .....................o...... 45
Networks
331 Use of virtual social networks. ... 7948 51
Retain 332  Use of virtual professional networks........................ 30.81 29
. Empowerment
® Argentina Income group average 333  Delegation of authority. ..o 41.89 84
334  Personal rights. 50
Score  Rank
1 ENABLE............... .. ... 42.65 929
1.1 Regulatory Landscape. .........oooueeiiiiiiiiia i 2965 105 4 RETAIN.............. 61
111 Government effectiveness ..................cooiiiiii... 31.56 81 41 Sustainability 97
11.2 Business-government relations........................oo... 1287 M7 A1 Pensipn SYSTEM. e >4
113 Political Stability . ..........ovs oo 6391 60 A2 TaXEHON 1941 18
114 REGUIALOTY QUAIILY . .+ v veeeeee oo 1966 14 413 B.ram FEtentioN L. oot 4152 59
115 COMUPTION oo 2027 23 4.2 Lifestyle ..o 70.79 39
12 Market Landscape. .o .oooo oo 294 90 421 Environmental performance..............coo.ooee 977 A2
1.2.1 Competition INtEeNSItY . ....ooveerei e 5493 10 422 Personalsafety ... 5777 65
122 Ease of doing business ... B B B 98 423 Physician density . ... 49.72 15
1.23  Clusterdevelopment........oooviiiiiiiiiiii e . 103 424 Sanitation 43
124 R&Dexpenditure....... ..ot . 53
125 ICTINfrastruCture. ..o . 55
126 Technology utilisation...................cocciii .. 5047 104 5 VOCATIONAL AND TECHNICAL SKILLS.. 73
1.3 Business and Labour Landscape............................ 5536 79 5.1 Mid-Level Skills ... 49
Labour Market Flexibility 511 Workforce with secondary education ...................... 42
131 Ease Of NiMNG. ..o 4433 95 512 Population with secondary education........................ n/a
132 Easeofredundancy ... 100 1 513  Technicians and associate professionals.................... 29
Management Practice 514  Labour productivity peremployee......................... 60
133 Labour-employer cooperation .................cocoeeiiii... . 107 5.2 Employability. . ... 115
134  Professional management........... . ...55. 54 521 Ease of finding skilled employees .......................... 58
13.5  Relationship of pay to productivity 113 522  Relevance of education system to the economy ........... 34.56 95
523 Availability of scientists and engineers 94
524 Skills gap as major constraint..............ccoooeiiiiii... 90
2 L 7 L e A I 1 88
2.1 External Openness ... ...t 3092 86
Attract Business 6 GLOBAL KNOWLEDGE SKILLS ......ccvvivvinnnnnnn 27.76 62
211 FDI'and technology transfer................coocoiiiii.. 3325 16 6.1 High-Level Skills ... 36.30 44
212 Prevalence of foreign ownership ..................ooo. 5496 70 6.1.1 Workforce with tertiary education.......................... 33.66 61
Attract People 6.1.2  Population with tertiary education........................... n/a n/a
213 MIgrant StOCK. . .....ooue e 10.45 53 6.1.3  Professionals...........ooii 1212 86
214 International StUAeNTS ...t n/a  n/a 6.14  Researchers......................... 14.74 43
215 Brain gain. ... 25.02 98 6.1.5 Senior officials and managers ... 112 96
22 INternal OPeNNESS . ...t 52.07 87 6.1.6  Quality of scientific institutions 36
Social Diversity 6.1.7  Scientific journal articles. ... 63
221 Tolerance of MINOMTIES ... ..o 52.22 45 6.2 Talent IMpact. . ... 80
222 Tolerance of imMmigrants..............oooiiiiiiiaaiaiiii. 8149 24 6.2.1 Innovation output. ... 61
223 Social mobility. . ..o 4466 99 6.2.2  High-value exports..............ooiiiiii 91
Gender Equality Entrepreneurship
224 Female graduates ..........ooiiiii 90.97 7 6.2.3  New product entrepreneurial activity ...................... 36.81 58
225 Genderearnings ap .. .. vee it 000 M7 6.24  New business density ..o 232 85
226  Business opportunities forwomen ... 43.06 12

122 THE GLOBAL TALENT COMPETITIVENESS INDEX 2017



COUNTRY PROFILES

ARMENIA

Key Indicators

Rank (out of 118) .. ..ot 6 5 GDP per capita (PPPUSS$). ...t 8,393.51
Income group ...........ooiiiiii... Lower-middle income GDP (US$ billions) . . ..ot e e 10.56
Regional group ........... Northern Africa and Western Asia GTCISCOTE . o o vttt ettt e e ettt 42.84
Population (millions). ... 3.02 GTCI score (income group average) ..................... 36.50
GTCI 2017 Country Profile by Pillar Score  Rank
Enable 3 GROW. ..iiiiiiiitiineeiaeenneennsecnsssnnsenanens 30.00 109
31 Formal Education. ... 16.90 92
+100
[90 Enrolment
5733 AR Vocational enrolment ... 2332 64
Global Attract 312 Tertiary enrolment. ..o 40.36 56
knowledge skills Quality
313 Tertiary education expenditure. . .. 98
314 Reading, maths, science ... n/a
315 University ranking ... 0.00 76
32 Lifelong Learning. .......oooi i 3236 114
321 Quality of management schools.................coooiiin. 4073 104
Vocational and 322 Prevalence of training infirms......................L. 16.89 84
technical skills Grow 323  Employee development..........oooviiiiiiiiiiiiinn.. 3946 101
33 Access to Growth Opportunities .....................o...... 40.74 94
Networks
331 Use of virtual social networks.................oooo 7847 57
Retain 33.2  Use of virtual professional networks. ........................ 7.84 82
. Empowerment
® Armenia Income group average 333  Delegation of authority. 94
334  Personal rights. 90
Score  Rank
1 ENABLE............... .. ... 50.63 72
1.1 Regulatory Landscape. .........oooueeiiiiiiiiia i 4299 81 4 RETAIN.............. 63
111 Government effectiveness ..................cooiiiiii... 3193 80 41 Sustainability 99
1.1.2 Business-government relations. ..o 50.82 75 A1 Pension system. ... ’ 64
113 Political stability ... 5677 76 A2 TaXEHON : 83
114 REGUIALOTY QUAIILY . .+ v veeeeee oo 5113 62 413 Brain retention ........ ..o . 103
115 COMUPTION oo 2437 85 4.2 Lifestyle ..o . 47
12 Market Landscape. .o .oooo oo 4786 72 421 Environmental performance..............coo.ooee 8305 36
121 COMPELIioN NTENSIY ... eveevree e 63.51 79 422 Personal safety ... 62.84 55
122 Ease of doing business ... B B 7469 33 423 Physician density . ... 34.68 43
1.23  Clusterdevelopment........oooviiiiiiiiiiii e 36.18 95 424 Sanitation 65
124 R&D expenditure ... .. ..ot 548 78
125 ICTinfrastructure. ... ..o 56.39 64
126 Technology utilisation. ..., 5091 102 5 VOCATIONAL AND TECHNICAL SKILLS.. 51
1.3 Business and Labour Landscape............................ 61.05 59 5.1 Mid-Level Skills ... . 56
Labour Market Flexibility 511 Workforce with secondary education ...................... . 32
131 Ease Of NiMNG. ..o 55.67 70 512 Population with secondary education...................... X 23
132 Easeofredundancy ... 90 35 513 Technicians and associate professionals .................... . 49
Management Practice 514  Labour productivity peremployee..................coooi. 9.02 80
133 Labour-employer cooperation .................cocoeeiiii... . 4 52 Employability. . ... 55.30 59
134  Professional management........... . ... 46. 82 5.2.1 Ease of finding skilled employees .......................... 3668 110
13.5  Relationship of pay to productivity 56 522  Relevance of education system to the economy ........... 40.85 72
523 Availability of scientists and engineers 57
524 Skills gap as major constraint..............ccoooeiiiiii... . 9
2 ATTRACT . it iiiiiitiiernnnsennssnnnsnnnsnnnssss 43.37 77
2.1 External Openness ... ...t 3333 76
Attract Business 6 GLOBAL KNOWLEDGE SKILLS ......ccvvivvinnnnnnn 47
211 FDI'and technology transfer................coociiii i, 55.02 75 6.1 High-Level Skills ... . 25
212 Prevalence of foreign ownership ..................ooo. 50.82 88 6.1.1 Workforce with tertiary education.......................... . 4
Attract People 6.1.2  Population with tertiary education......................... . 3
213 MIgrant StOCK. . .....oe e 13.82 48 6.3 Professionals.......... ..o . 34
214 International StUAENtS . .....oviiit e 2044 37 614  Researchers........................ n/a
215 Brain gain. ..o 26.56 91 6.1.5 Senior officials and managers ........................... X 53
2.2 INternal OPeNNESS . ...t 5341 77 6.1.6  Quality of scientific institutions.................cooiiiii. . 96
Social Diversity 6.1.7  Scientific journal articles. ... . 44
221 Tolerance of Minorities ........... .. i, 4778 54 6.2 Talent IMPaCt. . ... . 83
222 Tolerance of imMmMigrants..............oooiiiiiiieaiiiiini. 4733 81 6.2.1 Innovation output. ... .. 50
223 Social mobility. ... 4445 100 6.2.2  High-value exports...............ooooiiii . 81
Gender Equality Entrepreneurship
224 Female graduates ..........ooiiiii 72.07 51 6.2.3  New product entrepreneurial activity ........................ n/a n/a
225  Genderearnings gap ... vttt 48.62 96 6.24  New businessdensity ..................cocoi 8.65 55
226  Business opportunities forwomen ... 60.19 54

THE GLOBAL TALENT COMPETITIVENESS INDEX 2017 123



COUNTRY PROFILES

AUSTRALIA

Key Indicators

Rank (out of 118) . ..ottt e 6 GDP per capita (PPPUS$). ..., 45,514.18
Income group ........o.eiiiiiiiiii High income GDP (US$ billions) . .. ..ot eeee e 1,339.54
Regional group . ... Eastern, Southeastern Asia and Oceania GTCISCOTE . . vt vttt e et e et 69.06
Population (millions). ........ ... 23.78 GTCI score (income group average) ..................... 59.74
GTCI 2017 Country Profile by Pillar Score  Rank
Enable 3 GROW. .t iiiiiiitiinenineennsesnssenasenassnnncnns 71.95 9
31 Formal Education. ... 67.87 4
+100
[90 Enrolment
301 Vocational enrolment ... 73.59 12
Global Attract 312 Tertiéry enrolment. . ... 77.84 6
knowledge skills Quality
313 Tertiary education expenditure. . .. 43
314 Reading, maths, science ... 13
315 University ranking ... 6
32 Lifelong Learning. .......oooi i 22
321 Quality of management schools.................coooiiin. 18
. 322 Prevalence of training infirms..................o n/a
Vocational and Grow 323  Employee development 23
technical skills 2. L TP ERI T
33 Access to Growth Opportunities .....................o...... 9
[ Networks
} 331 Use of virtual social networks. ... 8392 31
Retain 332  Use of virtual professional networks........................ 7641 9
. Empowerment
® Australia Income group average 333  Delegation of authority. ..o 65.37 17
334  Personal rights. 2
Score  Rank
1 ENABLE............... .. ....75.97 17
1.1 Regulatory Landscape. .........oooueeiiiiiiiiia i 8238 13 4 RETAIN.............. 14
111 Government effectiveness ..................cooiiiiii... 82.62 15 41 Sustainability 19
1.1.2 Business-government relations. ..o 64.71 37 A1 Pension system. ... 15
113 Political stability ... 8953 12 A2 TaXEHON 89
114 REGUIALOTY QUAIILY . .+ v veeeeee oo 9104 4 413 Brain retention ... 23
115 COMUPTION oo 8378 13 4.2 Lifestyle ..o 13
12 Market Landscape. .o .oooo oo 7252 16 421 Environmental performance..............coo.ooee 9354 13
121 COMPELIioN NTENSIY ... eveevree e 8291 7 422 Personal safety ... 94.56 11
122 Ease of doing business ... B B 8599 1 423 Physician density . ... 42.13 28
1.23  Clusterdevelopment........oooviiiiiiiiiiii e 51.04 38 424 Sanitation 1
124 R&Dexpenditure....... ..ot 5333 14
125 ICTINfrastruCture. ..ot 85.68 15
126 Technology utilisation. ..., 76.85 21 5 VOCATIONAL AND TECHNICAL SKILLS.. 25
1.3 Business and Labour Landscape............................ 73.03 17 5.1 Mid-Level Skills ... 29
Labour Market Flexibility 511 Workforce with secondary education ...................... 46
131 Ease of NiMNg......ooo 89.00 23 512 Population with secondary education...................... 45
132 Easeofredundancy ... 90 35 513 Technicians and associate professionals .................... 28
Management Practice 514  Labour productivity peremployee......................... 12
133 Labour-employer cooperation .................cocoeeiiii... . 62 5.2 Employability. . ... 19
134  Professional management........... . .79, 14 521  Ease of finding skilled employees .......................... 19
13.5  Relationship of pay to productivity 61 522  Relevance of education system to the economy ........... 68.54 13
523 Availability of scientists and engineers 17
524  Skills gap as major constraint..............ccoooiiiiiiL. n/a
2 L 1 7 L Y £ A ) 6
2.1 External Openness ... ...t 7140 8
Attract Business 6 GLOBAL KNOWLEDGE SKILLS ......ccvvivvinnnnnnn 59.43 5
2.1 FDI'and technology transfer.................oooo . 62.96 42 6.1 High-Level Skills . ... 62.21 8
212 Prevalence of foreign ownership ..................ooo. 75.58 13 6.1.1 Workforce with tertiary education.......................... 5453 24
Attract People 6.1.2  Population with tertiary education......................... 49.24 12
213 MIgrant StOCK. . .....oe e 62.11 12 6.1.3  Professionals...........ooii 54.85 19
214 International StUAENtS . .....oviiit e 93.75 5 6.14  Researchers......................... 52.31 15
215 Brain gain. ... 62.58 15 6.1.5 Senior officials and managers ... 62.36 9
2.2 INternal OPeNNESS . ...t 78.88 1 6.1.6  Quality of scientific institutions.................cooiiiii. 80.26 8
Social Diversity 6.1.7  Scientific journal articles. ... 8193 6
221 Tolerance of MINOTItIES ......oo o 67.78 20 6.2 Talent IMpact. . ... 7
222 Tolerance of imMmMigrants..............oooiiiiiiieaiiiiini. 98.17 2 6.2.1 Innovation output. ... 23
223 Social mobility. . ... 84.55 5 6.2.2  High-value exports....... ... 17
Gender Equality Entrepreneurship
224 Female graduates ..........ooiiiii 7093 55 6.2.3  New product entrepreneurial activity ...................... 43.76 44
225  Genderearnings Gap .. ... veie it 84.37 17 6.24  New business density ............coooiiiiiiiiiiii... 86.36 4
226  Business opportunities forwomen ... 67.51 31
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COUNTRY PROFILES

AUSTRIA

Key Indicators

Rank (out of 118) ... ... i 1 8 GDP per capita (PPPUS$). ..., 47,824.19
Income group ... High income GDP (US$ billions) . .. ..ot e e e e 374.06
Regionalgroup.......... ... oo i Europe GTCLSCOTE . . vttt et e 63.70
Population (millions). . ......... .. ..o i 8.61 GTCI score (income group average) ..................... 59.74
GTCI 2017 Country Profile by Pillar Score  Rank
3 GROW. .t iiiiiiiitiienineesnsesnssennsennssnnncnas 63.81 16
Enable .
31 Formal Education. ... 62.98 9
+100
[90 Enrolment
301 Vocational enrolment ... 7797 9
Global Attract 312 Tertiéry enrolment. . ... 71.68 12
knowledge skills Quality
313 Tertiary education expenditure. . .. 16
314 Reading, maths, science ... . 17
315 University ranking ... . 24
32 Lifelong Learning. .......oooi i . 23
321 Quality of management schools.................coooiiin. . 31
. 322 Prevalence of training infirms..................o n/a
Vocational and
technical skills Grow 323  Employee development.... R L LT EEEREEE PR R P RRERR . 15
33 Access to Growth Opportunities .....................o...... . 27
[ Networks
} 331 Use of virtual social networks. ... 80.29 45
Retain 332  Use of virtual professional networks........................ 19.26 51
. Empowerment
® Austria Income group average 333  Delegation of authority. ..o 61.06 22
334  Personal rights 12
Score  Rank
1 ENABLE............... .. ....76.13 16
1.1 Regulatory Landscape. .........oooueeiiiiiiiiia i 81.60 15 4 RETAIN.............. 12
111 Government effectiveness ..., 81.98 16 41 Sustainability 2
1.1.2 Business-government relations. ..o 69.33 30 411 Pension system. ... ) 6
113 Political Stability ... oo 4 402 TaXation .o 26.17 12
114 REGUIALOTY QUAIILY . .+ v veeeeee oo | 17 413 B.rain FEtentioN L. oot 56.30 26
115 COMUPTION oo . 16 4.2 Lifestyle ..o 88.02 1
1.2 Market Landscape . ......vovieie i . 10 421 Environmental performance..............coo.ooee 9246 18
121 COMPELIioN NTENSIY ... eveeeeee e : 13 422 Personal safety ... 97.32 7
122 Ease of doing business ... B B ) 19 423 Physician density . ... 62.30 5
1.23  Clusterdevelopment........oooviiiiiiiiiiii e E 14 424 Sanitation 1
124 R&Dexpenditure....... ..ot . 9
125 ICTINfrastruCture. ..o . 18
126 Technology utilisation................coiiiii s X 17 5 VOCATIONAL AND TECHNICAL SKILLS.. 12
1.3 Business and Labour Landscape............................ 70.83 22 5.1 Mid-Level Skills ... . 5
Labour Market Flexibility 511 Workforce with secondary education ...................... . 20
131 Ease of NiMNg......ooo 89.00 23 512 Population with secondary education...................... . 12
132 Easeof redundancy ............coooiiiiiiiii 60 81 513 Technicians and associate professionals.................... . 7
Management Practice 514  Labour productivity peremployee......................... . 18
133 Labour-employer cooperation .....................c....... . 6 5.2 Employability. ... . 49
134  Professional management........... . ...73. 22 5.2.1 Ease of finding skilled employees .......................... X 32
13.5  Relationship of pay to productivity 45 5.2.2  Relevance of education system to the economy ........... 5540 36
523 Availability of scientists and engineers 36
524  Skills gap as major constraint..............ccoooiiiiiiL. n/a
2 7 L N T W £ 19
2.1 External Openness ... ...t 59.55 14
Attract Business 6 GLOBAL KNOWLEDGE SKILLS ......ccvvivvinnnnnnn . 31
211 FDI'and technology transfer................coocoiiiii.. 61.29 50 6.1 High-Level Skills ... . 28
212 Prevalence of foreign ownership ..................ooo. 67.39 35 6.1.1 Workforce with tertiary education.......................... . 29
Attract People 6.1.2  Population with tertiary education......................... . 53
213 MIgrant StOCK. . .....ooue e 38.38 17 6.3 Professionals.......... ..o . 38
214 International StUdENTS . ....tit oo 80.68 9 6.14  Researchers......................... . n
215 Brain gain. ..o 50.00 29 6.1.5 Senior officials and managers ........................... X 49
2.2 INternal OPeNNESS . ...t 70.01 22 6.1.6  Quality of scientific institutions.................cooiiiii. . 25
Social Diversity 6.1.7  Scientific journal articles................cooi i . 27
221 Tolerance of MiNoOrities ........... .. i, 60.00 34 6.2 Talent IMPaCt. . ... . 34
222 Tolerance of imMmigrants..............oooiiiiiiiaaiaiiii. 7848 30 6.2.1 Innovation output.... .. 18
223 Social mobility. ... 7795 15 6.2.2  High-value exports...............ooooiiii . 39
Gender Equality Entrepreneurship
224 Female graduates ..........ooiiiii 67.72 66 6.2.3  New product entrepreneurial activity ...................... 46.80 38
225  Gender earnings gap ... .eeut et 78.37 26 6.24  New businessdensity ..................cocoi 4.06 77
226  Business opportunities forwomen ... 57.51 68
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COUNTRY PROFILES

AZERBAIJAN

Key Indicators

Rank (out of 118) .. ..ot 6 6

GDP per capita (PPPUS$). ..., 17,739.95
Income group ...........ooiiiiii... Upper-middle income GDP (US$ billions) . . ..o vviii i 53.05
Regional group ........... Northern Africa and Western Asia GTCISCOTE . o o vttt ettt e e ettt 42.76
Population (millions). .. ... 9.65 GTCI score (income group average) ..................... 42.66
GTCI 2017 Country Profile by Pillar Score  Rank
3 GROW. .iiiiiiiitiienieeennsesnssenasenassnnnenns 31.91 101
Enable .
3.1 Formal Education. ... 21.03 78
:;go Enrolment
301 Vocational enrolment ... 4230 36
Global Attract 312 Tertiéry enrolment. . ... 18.32 86
knowledge skills Quality
313 Tertiary education expenditure. . .. 95
314 Reading, maths, science ... n/a
315 University ranking ... 65
32 Lifelong Learning. .......oooi i 111
321 Quality of management schools.................coooiiin. 109
. 322 Prevalence of training infirms......................L. 78
Y:;g:i:fi;;llli Grow 323  Employee development.... R L LT EEEREEE PR R P RRERR 78
33 Access to Growth Opportunities .....................o...... 96
Networks
331 Use of virtual social networks. ... 8543 25
Retain 33.2  Use of virtual professional networks. ........................ 3.52 95
B Empowerment
® Azerbaijan [ncome group average 333  Delegation of authority. 70
334  Personal rights. 104
Score  Rank
1 ENABLE............... .. ....51.65 67
1.1 Regulatory Landscape. .........oooueeiiiiiiiiia i 38.16 89 4 RETAIN.............. 55
111 Government effectiveness ..................cooiiiiii... 27.04 86 41 Sustainability /1
1.1.2 Business-government relations. ..o 59.58 59 A1 Pension system. ... 59
113 Political stability ... 4922 86 A2 TaXEHON 84
114 Regulatory quality.......oooo 38.74 87 413 Brainretention ... 2
115 COMUPTION oo 1622 100 4.2 Lifestyle ..o 42
1.2 Market Landscape . ......vovieie i 74 421 Environmental performance..............coo.ooee 8712 31
121 COMPELIioN NTENSIY ... eveeeeee e 108 422 Personal safety ... 61.65 57
122 Ease of doing business ... ) 59 423 Physician density . ... 43.80 25
1.23  Clusterdevelopment........oooviiiiiiiiiiii e 87 424 Sanitation 66
124 R&Dexpenditure ... .. ..ot 4.76 82
125 ICTINfrastruCture. ..o 56.78 63
126 Technology utilisation...................cocciii .. 62.21 60 5 VOCATIONAL AND TECHNICAL SKILLS.. 36
1.3 Business and Labour Landscape............................ 69.79 26 5.1 Mid-Level Skills ... 32
Labour Market Flexibility 511 Workforce with secondary education ...................... 5
131 Ease of NiMNg. ..o 100.00 1 512 Population with secondary education...................... 4
132 Easeofredundancy ... 90 35 513 Technicians and associate professionals .................... 83
Management Practice 514  Labour productivity peremployee......................... 63
133 Labour-employer cooperation .................cocoeeiiii... 66 52 Employability. . ... 50
134  Professional management........... 81 521  Ease of finding skilled employees .......................... 97
13.5  Relationship of pay to productivity 33 522  Relevance of education system to the economy ........... 34.82 94
523 Availability of scientists and engineers 51
524 Skills gap as major constraint..............ccoooeiiiiii... 2
2 ATTRACT . e tiieiiieninnnnnns [ A 80
2.1 External Openness ... ...t 35.02 66
Attract Business 6 GLOBAL KNOWLEDGE SKILLS ......ccvvivvinnnnnnn 20.95 80
211 FDI'and technology transfer................coocoiiiii.. 6148 49 6.1 High-Level Skills ... 30.58 59
212 Prevalence of foreign ownership ..................ooo. 46.31 97 6.1.1 Workforce with tertiary education.......................... 43.20 4
Attract People 6.1.2  Population with tertiary education......................... 42.56 19
213 MIGrant StOCK. ...t 5.82 69 6.1.3  Professionals...........ooii 45.76 34
214 International StUAENtS . .....oviii i 11.58 57 614  Researchers........................ n/a  n/a
215 Brain gain. ... 4990 30 6.1.5 Senior officials and managers ... 6.74 86
2.2 INternal OPeNNESS . ...t 51.27 91 6.1.6  Quality of scientific institutions.................cooiiiii. 4048 82
Social Diversity 6.1.7  Scientific journal articles. ... 4.77 96
221 Tolerance of mMinorities ........... .. i, 36.67 75 6.2 Talent IMPaCt. . ... 11.32 104
222 Tolerance of immigrants. .............oooviiiiiieiiniiii. 5443 65 6.2.1 Innovation output. ... .. 17.41 94
223 Social mobility. ... 45,57 95 6.2.2  High-value exports....... ... 10.99 72
Gender Equality Entrepreneurship
224 Female graduates ... ..o 58.96 74 6.2.3  New product entrepreneurial activity ........................ n/a n/a
225  Gender earnings gap ... .veut et 4424 101 6.24  New businessdensity ..................cocoi 557 70
226  Business opportunities forwomen ... 67.74 29
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COUNTRY PROFILES

BAHRAIN

Key Indicators

Rank (out of 118) .. ..ot 47

GDP per capita (PPPUS$). ..., 46,946.34
Income group ..........eiiiiiiiiiiii High income GDP (US$ billions) . . ..ot e e 32.22
Regional group ........... Northern Africa and Western Asia GTCISCOTE . o o vttt ettt e e ettt 48.70
Population (millions). ... 1.38 GTCI score (income group average) ..................... 59.74
GTCI 2017 Country Profile by Pillar Score  Rank
3 GROW. ..iiiiiiiitiineeiaeenneennsecnsssnnsenanens 44.55 54
Enable .
31 Formal Education. ... 2377 70
+100
[90 Enrolment
r80 301 Vocational enrolment ... 16.85 76
Clobal L Attract 312 Tertiéry eNroIMENt. ... 3116 69
knowledge skills Quality
313 Tertiary education expenditure. . .. n/a
314 Reading, maths, science ... n/a
315 University ranking ... 54
32 Lifelong Learning. .......oooi i 29
321 Quality of management schools.................coooiiin. 40
. 322 Prevalence of training infirms..................o n/a
Vocational and Grow 323  Employee development..........oooviiiiiiiiiiiiinn.. 22
technical skills o
33 Access to Growth Opportunities .....................o...... 65
Networks
331 Use of virtual social networks. ... 87.83 16
Retain 332  Use of virtual professional networks........................ 30.63 30
. Empowerment
® Bahrain Income group average 333  Delegation of authority. ..o 49.57 43
334  Personal rights. 102
Score  Rank
1 ENABLE............... ... 63.58 31
1.1 Regulatory Landscape. .........oooueeiiiiiiiiia i 57.59 45 4 RETAIN.............. 50
111 Government effectiveness ..................cooiiiiii... 53.83 4 41 Sustainability 3
11.2 Business-government relations........................oo... 8742 10 A1 Pensipn SYSTEM. e /8
113 Political Stability . .........oo\s e 3804 105 A2 TaXEHON 4
114 REGUIALOTY QUAIILY . .+ v veeeeee oo 39 413 B.ram FEtentioN L. oot 16
115 COMUPTION oo 46 4.2 Lifestyle ..o 66
1.2 Market Landscape . ......vovieie i 39 421 Environmental performance..............coo.ooee 61.53 7
121 COMPELIioN NTENSIY ... eveeeeee e 46 422 Personal safety ... 60.66 60
122 Ease of doing business ... ) 61 423 Physician density . ... 11.57 83
1.23  Clusterdevelopment........oooviiiiiiiiiiii e 25 424 Sanitation 20
124 R&D expenditure ... .. ..ot 0.71 101
125 ICTINfrastruCture. ..ot 78.26 30
126 Technology utilisation. ..., 72.36 31 5 VOCATIONAL AND TECHNICAL SKILLS.. 82
1.3 Business and Labour Landscape............................ 76.37 15 5.1 Mid-Level Skills ... 94
Labour Market Flexibility 511 Workforce with secondary education ...................... 95
131 Ease Of NiMNG. . ..o 100.00 1 512 Population with secondary education....................... 265 103
132 Easeofredundancy ... 80 46 513 Technicians and associate professionals ...................... n/a n/a
Management Practice 514  Labour productivity peremployee......................... 46.34 16
133 Labour-employer cooperation .................cocoeeiiii... 16 52 Employability. . ... 57.76 48
134  Professional management........... 28 521  Ease of finding skilled employees .......................... 57.88 37
13.5  Relationship of pay to productivity 9 522  Relevance of education system to the economy ........... 59.90 26
523 Availability of scientists and engineers 40
524  Skills gap as major constraint..............ccoooiiiiiiL. n/a
2 ATTRACT . e tiieiiieninnnnnns [ 4 X ¥] 10
2.1 External Openness ... ...t 74.67 6
Attract Business 6 GLOBAL KNOWLEDGE SKILLS ......ccvvivvinnnnnnn 18.50 920
211 FDI'and technology transfer................coociiii i, 64.98 30 6.1 High-Level Skills ... 18.62 89
212 Prevalence of foreign ownership ..................ooo. 73.32 18 6.1.1 Workforce with tertiary education.......................... 15.70 88
Attract People 6.1.2  Population with tertiary education......................... 30.32 40
213 MIGrant StOCK. ... 100.00 1 6.1.3  Professionals...... ... n/a n/a
214 International students..............ocii 68.88 12 6.04  Researchers............ ..o 0.53 86
215 Brain gain. ... 66.17 1 6.1.5 Senior officials and managers ... n/a n/a
2.2 Internal Openness............oooeeei e 66.17 28 6.1.6  Quality of scientific institutions.................cooiiiii. 4097 80
Social Diversity 6.1.7  Scientific journal articles. ... 5.60 89
221 Tolerance of MINOMTIES ... ..ot 26.67 88 6.2 Talent IMpact. . ... 82
222 Tolerance of imMmigrants..............oooiiiiiiiaaiaiiii. 71.16 38 6.2.1 Innovation output. ... .. 62
223 Social mobility. . ... 72.68 24 6.2.2  High-value exports..............ooiiiiii 767 94
Gender Equality Entrepreneurship
224 Female graduates ..........ooiiiii 78.89 28 6.2.3  New product entrepreneurial activity ........................ n/a n/a
225  Genderearnings Gap .. ... veie it 7949 24 6.24  New business density ............coooiiiiiiiiiiiiiiia. n/a  n/a
226  Business opportunities forwomen ... 68.12 28
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COUNTRY PROFILES

BANGLADESH

Key Indicators

Rank (out of 118) ... ...t 1 1 3

GDP per capita (PPPUSS$). ...t 3,332.80
Income group ...........ooiiiiii... Lower-middle income GDP (US$ billions) . .. ..ot e e e e 195.08
Regional group .................. Central and Southern Asia GTCISCOTE . o o vttt ettt e e ettt 29.12
Population (millions). . ... 161 GTCI score (income group average) ..................... 36.50
GTCI 2017 Country Profile by Pillar Score  Rank
3 GROW. .iiiiiiiitiienieeennsesnssenasenassnnnenns 26.19 114
Enable .
31 Formal Education. ... 891 110
:;go Enrolment
r80 301 Vocational enrolment ... 6.88 94
CGlobal [ Attract 312 Tertiary @nrolment. ... ....oooioi o 914 9%
knowledge skills Quality
313 Tertiary education expenditure. . .. 105
314 Reading, maths, science ... n/a
315 University ranking ... 67
32 Lifelong Learning. .......oooi i 110
321 Quality of management schools.................ccooiiin. 96
. 322 Prevalence of training infirms......................L. 77
Y:;g:i:fi;;llli Grow 323  Employee development.... R L LT EEEREEE PR R P RRERR 12
33 Access to Growth Opportunities .....................o...... 109
Networks
331 Use of virtual social networks. ... 62.84 105
Retain 33.2  Use of virtual professional networks. ........................ 0.88 110
Empowerment
® Bangladesh Income group average 333  Delegation of authority. ..o 2739 117
334  Personal rights. 78
Score  Rank
1 ENABLE............... .. ....41.70 101
1.1 Regulatory Landscape. .........oooueeiiiiiiiiia i 2746 109 4 RETAIN.............. 110
111 Government effectiveness ..................cooiiiiii... 1460 109 41 Sustainability 15
1.1.2 Business-government relations. ..o 49.21 80 A1 Pension syStem. ... 202105
113 Political Stability . .........oo\s e 3969 100 A2 TaXEHON 4889 44
114 REGUIALOTY QUAIILY . .+ v veeeeee oo 22.99 10 413 Brain retention ... 2853 100
115 COMUPTION oo 10.81 11 4.2 Lifestyle ..o 3038 103
12 Market Landscape. .o .oooo oo 3874 101 421 Environmental performance...............o.oo 872116
121 COMPELIioN NTENSIY ... eveeeeee e 71 422 Personal safety ... 53.27 69
122 Ease of doing business ... ) 17 423 Physician density ... ... 433 96
1.23  Clusterdevelopment........oooviiiiiiiiiiii e 58 424 Sanitation 97
124 R&Dexpenditure ... .....cooiiiiiiiiii n/a
125 ICTINfrastruCture. ..o 110
1.26  Technology utilisation..............cooiiiiiiiiiiniiii. 97 5 VOCATIONAL AND TECHNICAL SKILLS.. 113
1.3 Business and Labour Landscape............................ 58.90 66 5.1 Mid-Level Skills ... 360 112
Labour Market Flexibility 511 Workforce with secondary education ........................ n/a  n/a
131 Ease Of NiMNG. . ..o 100.00 1 512 Population with secondary education........................ n/a n/a
132 Easeofredundancy ... 60 81 513  Technicians and associate professionals..................... 4.06 94
Management Practice 514  Labour productivity peremployee..................coooi. 313 91
133 Labour-employer cooperation .................cocoeeiiii... 91 52 Employability. . ... 52.20 70
134  Professional management........... 99 521  Ease of finding skilled employees .......................... 4344 95
13.5  Relationship of pay to productivity 92 522  Relevance of education system to the economy ........... 3940 75
523 Availability of scientists and engineers 79
524 Skills gap as major constraint..............ccoooeiiiiii... 44
2 ATTRACT . e tiieiiieninnnnnns teeeseses...33.85 113
2.1 External Openness ... ...t 2369 114
Attract Business 6 GLOBAL KNOWLEDGE SKILLS ......ccvvivvinnnnnnn 16.67 94
211 FDI'and technology transfer................coociiii i, 4567 106 6.1 High-Level Skills ... 30.94 58
212 Prevalence of foreign ownership ........................... 4590 99 6.1.1 Workforce with tertiary education............................ n/a n/a
Attract People 6.1.2  Population with tertiary education........................... n/a n/a
213 MIGrant StOCK. ...t 1.79 93 6.1.3  Professionals...........ooii 17.27 80
214 International StUAENTS ... ..ot 0.31 94 614  Researchers........................ n/a  n/a
205 Braingain. ... 2478 100 6.1.5  Senior officials and managers ........................o . 70.22 7
2.2 Internal Openness............oooeeei e 4402 106 6.1.6  Quality of scientific institutions.......................oe... 29.12 111
Social Diversity 6.1.7  Scientific journal articles. ... 716 84
221 Tolerance of Minorities ........... .. i, 1444 109 6.2 Talent IMPACT. ... 240 16
222 Tolerance of imMmigrants..............oooiiiiiiiaaiaiiii. 69.81 42 6.2.1 Innovation output. ... R, 8.98 14
223 Social mobility. . ... 4797 87 6.2.2  High-value exports..............ooiiiiii 0.26 17
Gender Equality Entrepreneurship
224 Female graduates ..........ooiiiii 3241 92 6.2.3  New product entrepreneurial activity ....................... 0.00 91
225  Genderearnings gap ... vttt 52.21 90 6.24  New businessdensity ..................cocoi 035 92
226  Business opportunities forwomen ... 4725 101
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COUNTRY PROFILES

BARBADOS

Key Indicators

Rank (out of 118) .. ..ot 3 6 GDP per capita (PPPUS$). ..., 16,390.86
Income group ..........eiiiiiiiiiiii High income GDP (US$ billions) . .. ..ottt e 4.45
Regional group . . . Latin, Central America and the Caribbean GTCIscore. ... 53.53
Population (millions). ... 0.28 GTCI score (income group average) ..................... 59.74
GTCI 2017 Country Profile by Pillar Score  Rank
3 GROW. ..iiiiiiiitiineeiaeenneennsecnsssnnsenanens 49.48 38
Enable .
31 Formal Education. ... 30.76 59
:;go Enrolment
301 Vocational enrolment ... 069 109
Global Attract 312 Tertiéry enrolment. . ... 58.01 30
knowledge skills Quality
313 Tertiary education expenditure. . .. 4
314 Reading, maths, science ... n/a
315 University ranking ... 0.00 76
32 Lifelong Learning. .......oooi i 55.25 42
321 Quality of management schools.................coooiiin. 66.97 28
. 322 Prevalence of training infirms......................L. 4235 47
Y:;g:i:fi;;llli Grow 323  Employee development.... R L LT EEEREEE PR R P RRERR 56.44 33
33 Access to Growth Opportunities .....................o...... 6243 26
Networks
331 Use of virtual social networks. ... 88.40 13
Retain 332  Use of virtual professional networks........................ 5145 16
Empowerment
® Barbados Income group average 333  Delegation of authority. ..o 4742 53
334  Personal rights. n/a
Score  Rank
1 ENABLE............... .. ....67.99 27
1.1 Regulatory Landscape. .........oooueeiiiiiiiiia i 72.21 23 4 RETAIN.............. 51
111 Government effectiveness ..................cooiiiiii... 72.23 22 41 Sustainability 21
1.1.2 Business-government relations. ..o 66.85 35 A1 Pension system. ... § 28
113 Political stability ... . 3 412 TaXBlioN ... ’ 54
114 REGUIALOTY QUAIILY . .+ v veeeeee oo . 59 413 Brain retention ... . 29
115 COMUPTION oo n/a 4.2 Lifestyle ..o . 78
1.2 Market Landscape . ......vovieie i . 31 421 Environmental performance..............coo.ooee 333107
121 COMPELLION INEENSILY - vveeee e ; 19 4.2.2  Personal safety ... ... n/a n/a
122 Ease of doing business ... B B ) 97 423 Physician density . ... 2318 66
1.23  Clusterdevelopment........oooviiiiiiiiiiii e X 57 424 Sanitation 46
124 R&Dexpenditure ... .....cooiiiiiiiiii n/a
125 ICTINfrastruCture. ..ot . 22
126 Technology utilisation. ..., . 43 5 VOCATIONAL AND TECHNICAL SKILLS.. 60
1.3 Business and Labour Landscape............................ 69.35 28 5.1 Mid-Level Skills ... . 70
Labour Market Flexibility 511 Workforce with secondary education ........................ n/a
131 Ease Of NiMNG. ..o 89.00 23 512 Population with secondary education........................ n/a
132 Easeofredundancy ... 90 35 513 Technicians and associate professionals .................... . 44
Management Practice 514  Labour productivity peremployee......................... . 64
133 Labour-employer cooperation .................cocoeeiiii... . 29 52 Employability. . ... : 42
134  Professional management........... . .62, 29 521  Ease of finding skilled employees .......................... . 17
13.5  Relationship of pay to productivity 94 522  Relevance of education system to the economy ........... 67.34 16
5.2.3  Availability of scientists and engineers 55
524 Skills gap as major constraint..............ccoooeiiiiii... . 72
2 ATTRACT . it iiiiiiiitiierenesennssnnsssnnsensssss 68.81 12
2.1 External Openness ... ...t 59.86 13
Attract Business 6 GLOBAL KNOWLEDGE SKILLS ........covvvvinannnn 32.33 50
211 FDI'and technology transfer................coociiii i, 68.58 18 6.1 High-Level Skills ... 3578 47
212 Prevalence of foreign ownership ........................... 7441 15 6.1.1 Workforce with tertiary education............................ n/a n/a
Attract People 6.1.2  Population with tertiary education........................... n/a n/a
213 MIgrant StOCK. . .....oe e 26.61 31 6.1.3  Professionals...........ooii 3455 53
214 International students............oooiiiiiiiii 7194 il 6.4 Researchers............ ..o n/a  n/a
215 Brain gain. ... 5778 20 6.1.5 Senior officials and managers ... 50.56 13
22 Internal OpPenness. ... ...t 7776 14 6.1.6  Quality of scientific institutions.......................oe... 49.84 52
Social Diversity 6.1.7  Scientific journal articles. ... 8.19 80
221 Tolerance of MINOMtIES ... . n/a n/a 6.2 Talent IMPaCt. . ... . 52
222 Tolerance of IMmMIgrants. .............oooiiiiiiiineeiiiinn.. n/a n/a 6.2.1 Innovation output.... . 35
223 Social mobility. ... 74.85 20 6.2.2  High-value exports...............ooooiiii . 37
Gender Equality Entrepreneurship
224 Female graduates ... ..o 98.51 2 6.2.3  New product entrepreneurial activity ...................... 14.31 82
225  Genderearnings gap ... vttt 64.93 49 6.24  New businessdensity ...................oco n/a  n/a
226  Business opportunities forwomen ... 72.75 16
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COUNTRY PROFILES

BELGIUM

Key Indicators

Rank (out of 118) .. ..ot 16

GDP per capita (PPPUS$). ..., 43,991.62
Income group ... High income GDP (US$ billions) . .. ..ot e e e e 454.04
Regionalgroup.......... ... oo i Europe GTCISCOTE . ..ottt e 65.23
Population (millions). ....... ... .. .. ..o 11.29 GTCI score (income group average) ..................... 59.74
GTCI 2017 Country Profile by Pillar Score  Rank
Enable 3 GROW......t ...................................... 73.45 6
31 Formal Education. ... 67.37 5
+100
[90 Enrolment
301 Vocational enrolment ... 98.50 2
Global Attract 312 Tertiéry enrolment. . ... 64.46 22
knowledge skills Quality
313 Tertiary education expenditure. . .. 23
314 Reading, maths, science ... 14
315 University ranking ... 15
32 Lifelong Learning. .......oooi i 4
321 Quality of management schools.................coooiiin. 2
. 322 Prevalence of training infirms..................o n/a
Vocational and Grow 323  Employee development "
technical skills 2. L TP ERI T
33 Access to Growth Opportunities .....................o...... 13
[ Networks
} 331 Use of virtual social networks. ... 85.51 24
Retain 332  Use of virtual professional networks........................ 66.01 14
. Empowerment
® Belgium Income group average 333  Delegation of authority. ..o 67.68 12
334  Personal rights 21
Score  Rank
1 ENABLE............... .. ....73.75 20
1.1 Regulatory Landscape. .........oooueeiiiiiiiiia i 7212 24 4 RETAIN.............. 19
111 Government effectiveness ..o 771 21 41 Sustainability 26
1.1.2 Business-government relations. ..o 47.89 82 411 Pension system. ... 15
113 Political Stability . .........oo\s e 8018 33 A2 TaXEHON 2560 113
114 REGUIALOTY QUAIILY . .+ v veeeeee oo 74.33 2 413 Brain retention ... 59.92 19
115 COMUPTION oo 81.08 15 4.2 Lifestyle ..o 83.21 "
12 Market Landscape. .o .oooo oo 7199 17 421 Environmental performance..............coo.ooee 8035 40
121 Competition INensity . ... 29 4 422 Personalsafety ... 9001 18
122 Ease of doing business ... B B 7137 M 423 Physician density . ... 63.04 4
1.23  Clusterdevelopment........oooviiiiiiiiiiii e 59.63 20 424 Sanitation 17
124 R&Dexpenditure....... ..ot 54.05 13
125 ICTINfrastruCture. ..o 86.70 14
126 Technology utilisation................coiiiii s 77.25 18 5 VOCATIONAL AND TECHNICAL SKILLS.. 21
1.3 Business and Labour Landscape............................ 7713 13 5.1 Mid-Level Skills ... 24
Labour Market Flexibility 511 Workforce with secondary education ...................... 45
131 Ease of NiMNg......ooo 89.00 23 512 Population with secondary education...................... 47
132 Easeofredundancy .............coooiiiiiiiiii 100 1 513 Technicians and associate professionals.................... 20
Management Practice 514  Labour productivity peremployee......................... 11
133 Labour-employer cooperation .....................c....... 39 5.2 Employability. ... 21
134  Professional management........... 11 521  Ease of finding skilled employees .......................... 25
13.5  Relationship of pay to productivity 47 522  Relevance of education system to the economy ........... 7444 5
523 Availability of scientists and engineers 30
524  Skills gap as major constraint..............ccoooiiiiiiL. n/a
2 1 1 L O P - A A | 18
2.1 External Openness ... ...t 54.87 17
Attract Business 6 GLOBAL KNOWLEDGE SKILLS ......ccvvivvinnnnnnn 47.02 21
PAR FDI and technology transfer.................oooooiiioion. 67.71 21 6.1 High-Level Skills . ... 56.04 19
212 Prevalence of foreign ownership ..................ooo. 73.85 17 6.1.1 Workforce with tertiary education.......................... 66.99 12
Attract People 6.1.2  Population with tertiary education......................... 2997 43
213 MIgrant StOCK. . .....oe e 2695 30 6.1.3  Professionals...........ooii 61.82 13
214 International StUdENTS . .....tit oo 51.97 17 6.14  Researchers......................... 48.30 22
215 Brain gain. ..o 53.88 23 6.1.5 Senior officials and managers ........................... 40.45 31
2.2 INternal OPeNNESS . ...t 7534 17 6.1.6  Quality of scientific institutions.................cooiiiii. 83.33 5
Social Diversity 6.1.7  Scientific journal articles. ... 61.39 20
221 Tolerance of MINOMTIES ... ..ot 6444 29 6.2 Talent IMpact. . ... 29
222 Tolerance of imMmigrants..............oooiiiiiiiaaiaiiii. 79.02 29 6.2.1 Innovation output.... 27
223 Social mobility. ... 77.06 16 6.2.2  High-value exports...............ooooiiii 35
Gender Equality Entrepreneurship
224 Female graduates ..........ooiiiii 75.95 39 6.2.3  New product entrepreneurial activity ...................... 58.18 16
225  Genderearnings gap ... vttt 8247 19 6.24  New businessdensity ... 11.72 45
226  Business opportunities forwomen ... 7311 15
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COUNTRY PROFILES

BHUTAN

Key Indicators

Rank (out of 118) .. ..ot 9 8 GDP per capita (PPPUSS$). ...t 8,076.96
Income group ...........cooiiiiiii... Lower-middle income GDP (US$ billions) . .. ..ottt e 1.96
Regional group .................. Central and Southern Asia GTCISCOTE . o o vttt ettt e e ettt 34.74
Population (millions). . ... 0.77 GTCI score (income group average) ..................... 36.50
GTCI 2017 Country Profile by Pillar Score  Rank
3 GROW. ..iiiiiiiitiineeiaeenneennsecnsssnnsenanens 30.32 108
Enable .
31 Formal Education. ... 559 113
Enrolment
301 Vocational enrolment ... 4.02 97
Global Attract 312 Tertiéry eNrolMent. . ...oo 6.83 98
knowledge skills Quality
313 Tertiary education expenditure. . .. 86
314 Reading, maths, science ... n/a
315 University ranking ... 0.00 76
32 Lifelong Learning. .......oooi i 40.84 97
321 Quality of management schools.................coooiiin. 46.33 90
. 322 Prevalence of training infirms......................L. 29.82 66
Y:;g:i:fi;;llli Grow 323  Employee development.... R L LT EEEREEE PR R P RRERR 46.38 74
33 Access to Growth Opportunities .....................o...... 44.53 77
Networks
331 Use of virtual social networks. ... 69.38 94
Retain 33.2  Use of virtual professional networks. ........................ 9.38 72
Empowerment
® Bhutan Income group average 333  Delegation of authority. 76
334  Personal rights. 65
Score  Rank
1 ENABLE............... .. ....57.74 47
1.1 Regulatory Landscape. .........oooueeiiiiiiiiia i 55.63 48 4 RETAIN.............. 82
111 Government effectiveness ..................cooiiiiii... 44.59 56 41 Sustainability 73
11.2 Business-government relations........................oo... 60.02 58 A1 Pensipn SYSTEM. e : 8
113 Political stability ... 8736 21 A2 TaXEHON : 33
114 REGUIALOTY QUAIILY . .+ v veeeeee oo 21.32 12 413 B.ram FEtentioN L. oot . 37
115 COMUPTION oo , % 4.2 Lifestyle ..o . 88
1.2 Market Landscape . ......vovieie i . 76 421 Environmental performance..............coo.ooee 5205 92
121 COMPELIioN NTENSIY ... eveevree e ; 04 422 Personal safety ... 86.35 22
122 Ease of doing business ... B B ) 66 423 Physician density ... ... 3.07 98
1.23  Clusterdevelopment.......coooviiiiiiiiiiiiii e . 79 424 Sanitation 99
124 R&Dexpenditure ... .....cooiiiiiiiiii n/a n/a
125 ICTINfrastruCture. ..ot 2430 101
126 Technology utilisation. ..., 4853 106 5 VOCATIONAL AND TECHNICAL SKILLS.. 108
1.3 Business and Labour Landscape............................ 71.07 21 5.1 Mid-Level SKills ... 761 107
Labour Market Flexibility 511 Workforce with secondary education ........................ n/a  n/a
131 Ease Of NiMNG. . ..o 100.00 1 512 Population with secondary education....................... 0.00 106
132 Easeofredundancy ... 80 46 513  Technicians and associate professionals.................... 15.23 82
Management Practice 514  Labour productivity peremployee..................ooooie. n/a n/a
133 Labour-employer cooperation ................cccooeeiiii... . 32 52 Employability. . ... 50.86 78
134  Professional management........... . ...58. 44 5.2.1 Ease of finding skilled employees .......................... 3743 108
13.5  Relationship of pay to productivity 48 522  Relevance of education system to the economy ........... 50.81 46
523 Availability of scientists and engineers 115
524 Skills gap as major constraint..............ccoooeiiiiii... . 39
2 ATTRACT .. tiiiiiiiitiiertnnssenssnnssnnnsansssss 40.55 97
2.1 External Openness ... ...t 3142 83
Attract Business 6 GLOBAL KNOWLEDGE SKILLS .....ccvvvinviinnnnnns 8.31 116
211 FDI'and technology transfer................coociiiii . 4278 10 6.1 High-Level Skills ... 16.37 99
212 Prevalence of foreign ownership ........................... 2598 117 6.1.1 Workforce with tertiary education............................ n/a n/a
Attract People 6.1.2  Population with tertiary education.......................... 5.53 89
213 MIgrant stock. . ... 14.40 47 6.1.3  Professionals...........ooii 31.82 55
214 International StUAeNTS .. ....oei e n/a  n/a 614  Researchers........................ n/a  n/a
205 Brain gain. ..o 4253 49 6.1.5  Senior officials and managers ... 10.67 81
22 Internal OpPenness............oooieei i 49.68 96 6.1.6  Quality of scientific institutions.......................oe... 2875 113
Social Diversity 6.1.7  Scientific journal articles. ... 5.08 93
221 Tolerance of MiNorities ........... ... i, 26.67 88 6.2 Talent IMPACT. ... 0.25 18
222 Tolerance of imMmigrants. .............oooviiiiiiiaaiiiini. 58.52 60 6.2.1 Innovation output. ... R, 0.00 18
223 Social mobility. . ... 65.07 33 6.2.2  High-value exports..............ooiiiiii 0.56 14
Gender Equality Entrepreneurship
224 Female graduates ... ..ot 13.63 95 6.2.3  New product entrepreneurial activity ........................ n/a n/a
225  Gender earnings Gap .. ... vttt 6197 58 6.24  New businessdensity ..................cocoi 017 93
226  Business opportunities forwomen ... 72.23 18
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COUNTRY PROFILES

BOLIVIA, PLURINATIONAL ST.

Key Indicators

Rank (out of 118) ... ...t 104

GDP per capita (PPPUSS$). ...t 6,880.90
Income group ...........ooiiiiii... Lower-middle income GDP (US$ billions) . . ..ot e e 33.20
Regional group . . .Latin, Central America and the Caribbean GTCIscore. ... 33.29
Population (millions). ........ ... 10.72 GTCI score (income group average) ..................... 36.50
GTCI 2017 Country Profile by Pillar Score  Rank
3 GROW. .iiiiiiiitiienineensesnseenasenascnnnenns 37.64 79
Enable .
31 Formal Education. ... 2542 68
+100
[90 Enrolment
r80 301 Vocational enrolment ... n/a  n/a
CGlobal ZS Attract 312 Tertiéry eNroIMENt. ... 3262 68
knowledge skills 120 Quality
313 Tertiary education expenditure. . .. 14
314 Reading, maths, science ... n/a
315 University ranking ... 0.00 76
32 Lifelong Learning. .......oooi i 4794 71
321 Quality of management schools.................coooiiin. 34.75 113
. 322 Prevalence of training infirms......................L. 70.84 14
Y:;g:i:fi;;llli Grow 323  Employee development.... P RIERRIERRIERTEEE 3823 108
33 Access to Growth Opportunities .....................o...... 39.55 95
Networks
331 Use of virtual social networks. ... 5452 114
Retain 33.2  Use of virtual professional networks. ........................ 8.44 76
- o Empowerment
® Bolivia, Plurinational St. Income group average 333 Delegation of authority 2
334  Personal rights. 72
Score  Rank
1 ENABLE............... .. ... 30.60 117
1.1 Regulatory Landscape. .........oooueeiiiiiiiiia i 3162 103 4 RETAIN.............. 98
111 Government effectiveness ..................cooiiiiii... 1970 102 41 Sustainability 106
1.1.2 Business-government relations. ..o 3768 100 A1 Pension syStem. ... 86
113 Political Stability . ..........ovs oo . 82 A2 TaXEHON 80
114 REGUIALOTY QUAIILY . .+ v veeeeee oo : 108 413 Brain retention ... 72
115 COMUPTION oo , 89 4.2 Lifestyle ..o 93
1.2 Market Landscape. .. ....oovoii . 113 4.2 Environmental performance..............coooene 6344 67
121 COMPELIioN NTENSIY ... eveeeeee e ] 13 422 Personal safety ... 52.77 70
122 Ease of doing business ... B B ) 13 423 Physician density ... ... 5.84 91
1.23  Clusterdevelopment........oooviiiiiiiiiiii e E 99 424 Sanitation 100
124 R&D expenditure ... .. ..ot 357 89
125 ICTINfrastruCture. ..ot 3376 90
126 Technology utilisation. ..., 4556 114 5 VOCATIONAL AND TECHNICAL SKILLS.. 93
1.3 Business and Labour Landscape............................ 2755 118 5.1 Mid-Level Skills ... 79
Labour Market Flexibility 511 Workforce with secondary education ...................... 50
131 Ease of NiMNg......ooo 11.00 113 512 Population with secondary education...................... 71
132 Easeofredundancy ... 0 17 513  Technicians and associate professionals.................... 61
Management Practice 514  Labour productivity peremployee..................coooi. 5.80 86
133 Labour-employer cooperation .................cocoeeiiii... 4414 105 52 Employability. . ... 4210 110
134  Professional management........... . AL 101 521  Ease of finding skilled employees .......................... 45.06 85
13.5  Relationship of pay to productivity 93 522  Relevance of education system to the economy ........... 3517 92
523 Availability of scientists and engineers 109
524 Skills gap as major constraint..............ccoooeiiiiii... 78
2 ATTRACT . e iiiitiiitiiettintnnnsennssnnssensssss.39.24 103
2.1 External Openness ... ...t 29.25 99
Attract Business 6 GLOBAL KNOWLEDGE SKILLS ......ccvvivvinnnnnnn 21.17 79
211 FDI'and technology transfer................coociiii i, 4174 M3 6.1 High-Level Skills ... 17.22 94
212 Prevalence of foreign ownership ..................ooo. 3806 112 6.1.1 Workforce with tertiary education.......................... 2330 82
Attract People 6.1.2  Population with tertiary education......................... 3595 27
213 MIGrant StOCK. ...t 279 88 6.1.3  Professionals...........ooii 21.82 70
214 International StUdENTS . ...\t n/a  n/a 614  Researchers........................ 193 73
205 Brain gain. ..o 3443 75 6.1.5  Senior officials and managers ... 5.06 89
2.2 Internal Openness............oooeeei e 49.22 99 6.1.6  Quality of scientific institutions.......................oe... 3070 109
Social Diversity 6.1.7  Scientific journal articles. ... 1.81 m
221 Tolerance of MINOMTIES ... ..ot 35.56 76 6.2 Talent IMpact. . ... 66
222 Tolerance of imMmMigrants..............oooiiiiiiieaiiiiini. 60.65 56 6.2.1 Innovation output. ... .. 84
223 Social mobility. . ... 46.79 92 6.2.2  High-value exports..............ooiiiiii 276 105
Gender Equality Entrepreneurship
224 Female graduates ...........ocoooviiiiiiiiiiii n/a n/a 6.2.3  New product entrepreneurial activity ...................... 73.35 7
225  Genderearnings gap ... vttt 60.52 66 6.24  New businessdensity ..................cocoi 313 80
226  Business opportunities forwomen ... 42.57 13
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COUNTRY PROFILES

BOSNIA AND HERZEGOVINA

Key Indicators

Rank (out of 118) .. ..ot 78

GDP per capita (PPPUS$). ..., 10,509.65
Income group ...........ooiiiiii... Upper-middle income GDP (US$ billions) . . ..o v vt 16
Regionalgroup.......... ... oo i Europe GTCLSCOTE . . vttt et e e e e 39.81
Population (millions). ... 3.81 GTCI score (income group average) ..................... 42.66
GTCI 2017 Country Profile by Pillar Score  Rank
3 GROW. ..iiiiiiiitiineeiaeenneennsecnsssnnsenanens 42.57 63
Enable .
31 Formal Education. ... 4193 39
:;go Enrolment
r80 301 Vocational enrolment ... 83.86 5
Global [ Attract 312 Tertiéry eNnrolMent. . ... n/a n/a
knowledge skills Quality
313 Tertiary education expenditure. . .. n/a
314 Reading, maths, science ... n/a
315 University ranking ... 0.00 76
32 Lifelong Learning. .......oooi i 44.87 83
321 Quality of management schools.................coooiiin. 38.07 108
. 322 Prevalence of training infirms......................L. 64.64 21
Y:;g:i:fi;;llli Grow 323  Employee development.... R L LT EEEREEE PR R P RRERR 31.89 16
33 Access to Growth Opportunities .....................o...... 4092 92
Networks
331 Use of virtual social networks. ... 69.55 92
Retain 332  Use of virtual professional networks........................ 10.29 70
. . Empowerment
® Bosniaand Herzegovina Income group average 333  Delegation of authority. ..o 43.08 77
334  Personal rights. 86
Score  Rank
1 ENABLE............... .. ... 43.56 926
1.1 Regulatory Landscape. .........oooueeiiiiiiiiia i 43.55 77 4 RETAIN.............. 67
111 Government effectiveness ..................cooiiiiii... 2337 95 41 Sustainability 7>
1.1.2 Business-government relations. ..o 61.96 49 A1 Pension system. ... 34
113 Political stability ... 68 412 TaXBlioN ... 2690 m
114 REGUIALOTY QUAIILY . .+ v veeeeee oo 77 413 Brain retention ... 16.19 115
115 COMUPTION oo 69 4.2 Lifestyle ..o 60.44 60
1.2 Market Landscape . ......vovieie i 89 421 Environmental performance..............coo.oene 48.86 98
121 COMPELIioN NTENSIY ... eveeeeee e 106 422 Personal safety ... 74.08 37
122 Ease of doing business ... ) 7 423 Physician density . ... 24.72 64
1.23  Clusterdevelopment........oooviiiiiiiiiiii e 106 424 Sanitation 52
124 R&D expenditure ... .. ..ot 762 72
125 ICTINfrastruCture. ..ot 51.66 68
126 Technology utilisation. ..., 56.96 76 5 VOCATIONAL AND TECHNICAL SKILLS.. 39
1.3 Business and Labour Landscape............................ 4379 108 5.1 Mid-Level Skills ... 15
Labour Market Flexibility 511 Workforce with secondary education ...................... 6
131 Ease Of NiMNG. ..o 4433 95 512 Population with secondary education...................... 16
132 Ease of redundancy ........c.ooviiiiiiiii 70 63 513 Technicians and associate professionals ...................... n/a
Management Practice 514  Labour productivity peremployee......................... 47
133 Labour-employer cooperation .................cocoeeiiii... 114 52 Employability. . ... 95
134  Professional management........... 118 521  Ease of finding skilled employees .......................... 112
13.5  Relationship of pay to productivity 115 522  Relevance of education system to the economy ........... 2260 114
523 Availability of scientists and engineers 113
524 Skills gap as major constraint..............ccoooeiiiiii... 13
2 ATTRACT . cetiieiiineninnnnnns tereeeeesss.35.60 111
2.1 External Openness ... ...t 25.82 112
Attract Business 6 GLOBAL KNOWLEDGE SKILLS ......ccvvivvinnnnnnn 14.50 98
211 FDI'and technology transfer................coociiii i, 3750 115 6.1 High-Level Skills ... 19.36 83
212 Prevalence of foreign ownership ..................ooo. 3859 111 6.1.1 Workforce with tertiary education.......................... 2330 82
Attract People 6.1.2  Population with tertiary education......................... 17.45 71
213 MIGrant StOCK. ...t 1.86 92 6.1.3  Professionals...... ... n/a n/a
214 International students..............ocii 37.83 21 6.04  Researchers............ ..o 255 67
215 Brain gain. ... 13.30 15 6.1.5 Senior officials and managers ... n/a n/a
2.2 Internal OpPenness. ... ...t 4539 104 6.1.6  Quality of scientific institutions.......................oe... 35.26 97
Social Diversity 6.1.7  Scientific journal articles. ... 18.25 59
221 Tolerance of MiNorities ........... ..o i, 28.89 84 6.2 Talent IMPACT. ... 964 107
222 Tolerance of immigrants. .............oooviiiiiiiaiiaiiii. 4794 77 6.2.1 Innovation output. ... .. 110
223 Social mobility. . ... 34.80 115 6.2.2  High-value exports..............ooiiiiii 6.62 96
Gender Equality Entrepreneurship
224 Female graduates ... ..ot 77.80 34 6.2.3  New product entrepreneurial activity ...................... 17.79 79
225  Genderearnings gap . .. ...ttt n/a  n/a 6.24  New businessdensity ... 4.64 76
226  Business opportunities forwomen ... 37.50 18
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COUNTRY PROFILES

BOTSWANA

Key Indicators

Rank (out of 118) .. ..ot 6 3

GDP per capita (PPPUS$). ..., 15,807.09
Income group ...........ooiiiiii... Upper-middle income GDP (US$ billions) . . ..ot e e 14.39
Regionalgroup......................... Sub-Saharan Africa GTCISCOTE . o vt ettt ettt e ettt 43
Population (millions). ... 2.26 GTCI score (income group average) ..................... 42.66
GTCI 2017 Country Profile by Pillar Score  Rank
Enable 3 GROW. ..iiiiiiiitiineeiaeenneennsecnsssnnsenanens 45.27 51
31 Formal Education. ... 33.39 54
+100
[90 Enrolment
301 Vocational enrolment ... 11.16 81
Global Attract 312 Tertiéry enrolment. . ... 2241 81
knowledge skills Quality
313 Tertiary education expenditure. . .. 1
314 Reading, maths, science ... n/a
315 University ranking ... 0.00 76
32 Lifelong Learning. .......oooi i 52.80 55
321 Quality of management schools.................coooiiin. 4207 101
. 322 Prevalence of training infirms......................L. 63.98 22
Y:;g:i:fi;;llli Grow 323  Employee development..........oooviiiiiiiiiiiiinn.. 52.34 48
33 Access to Growth Opportunities .....................o...... 49.63 61
Networks
331 Use of virtual social networks. ... 70.28 89
Retain 33.2  Use of virtual professional networks. ........................ 171 58
Empowerment
® Botswana Income group average 333  Delegation of authority. ..o 4040 87
334  Personal rights. 42
Score  Rank
1 ENABLE............... .. ....57.54 48
1.1 Regulatory Landscape. .........oooueeiiiiiiiiia i 65.57 32 4 RETAIN.............. 20
111 Government effectiveness ..................cooiiiiii... 46.06 52 41 Sustainability 85
1.1.2 Business-government relations. ..o 70.22 26 A1 Pension syStem. ... 808 92
113 Political Stability . ..........ovs oo 8801 16 A2 TaXEHON 5836 18
114 REGUIALOTY QUAIILY . .+ v veeeeee oo 61.41 43 413 Brain retention ... 41.69 58
115 COMUPTION oo 6216 57 4.2 Lifestyle ..o 4492 91
12 Market Landscape. .o .oooo oo 272 9 421 Environmental performance..............coo.ooee 6275 70
121 Competition INensity . ... 6718 68 422 Personalsafety ... S446 67
122 Ease of doing business ... ) 67 423 Physician density ... ... 4.07 97
1.23  Clusterdevelopment........oooviiiiiiiiiiii e 92 424 Sanitation 94
124 R&D expenditure ... .. ..ot 571 77
125 ICTINfrastruCture. ..ot 3261 92
126 Technology utilisation. ..., 55.41 83 5 VOCATIONAL AND TECHNICAL SKILLS.. 89
1.3 Business and Labour Landscape............................ 64.32 49 5.1 Mid-Level Skills ... 82
Labour Market Flexibility 511 Workforce with secondary education ...................... 89
131 Ease Of NiMNG. . ..o 100.00 1 512 Population with secondary education........................ n/a
132 Easeofredundancy ... 60 81 513  Technicians and associate professionals.................... 59
Management Practice 514  Labour productivity peremployee..................ooooie. n/a
133 Labour-employer cooperation .................cocoeeiiii... 71 52 Employability. . ... 98
134  Professional management........... 33 521  Ease of finding skilled employees .......................... 103
13.5  Relationship of pay to productivity 81 522  Relevance of education system to the economy ........... 42.74 67
523 Availability of scientists and engineers 101
524 Skills gap as major constraint..............ccoooeiiiiii... 71
2 ATTRACT . e tiieiiieninnnnnns teveeeeeass 52,48 39
2.1 External Openness ... ...t 3840 56
Attract Business 6 GLOBAL KNOWLEDGE SKILLS ........covvvvinannnn 25.85 69
211 FDI'and technology transfer................................ 50.58 90 6.1 High-Level Skills ... 18.80 87
212 Prevalence of foreign ownership ..................ooo. 70.04 28 6.1.1 Workforce with tertiary education.......................... 25.57 80
Attract People 6.1.2  Population with tertiary education.......................... n/a n/a
213 MIgrant StOCK. . .....oe e 15.51 46 6.1.3  Professionals...........ooii 20.61 74
214 International StUAENTS ..ottt 8.31 67 614  Researchers........................ 192 74
215 Brain gain. ... 4755 34 6.1.5 Senior officials and managers ... 19.10 63
2.2 Internal Openness............oooeeei e 66.57 26 6.1.6  Quality of scientific institutions.................cooiiiii. 38.09 91
Social Diversity 6.1.7  Scientific journal articles. ... 7.50 82
221 Tolerance of MINOTItIES ......oo o 5444 43 6.2 Talent IMpact. . ... 40
222 Tolerance of imMmigrants..............oooiiiiiiiaaiaiiii. 6946 43 6.2.1 Innovation output. ... 98
223 Social mobility. ... 59.42 45 6.2.2  High-value exports...............ooooiiii 65
Gender Equality Entrepreneurship
224 Female graduates ...........ocoooviiiiiiiiiiii n/a n/a 6.2.3  New product entrepreneurial activity ...................... 26.09 69
225  Genderearnings gap ... vttt 85.40 16 6.24  New businessdensity ... 7591 7
226  Business opportunities forwomen ... 64.12 38
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BRAZIL

Key Indicators

COUNTRY PROFILES

Rank (out of 118) .. ..ot 81

GDP per capita (PPPUS$). ..., 15,359.33
Income group ...........ooiiiiii... Upper-middle income GDP (US$ billions) . ..o ovvviiii i 1,774.72
Regional group . . .Latin, Central America and the Caribbean GTCIscore. ... 38.99
Population (millions). ... 207.85 GTCI score (income group average) ..................... 42.66
GTCI 2017 Country Profile by Pillar Score  Rank
3 GROW. ..iiiiiiiitiineeiaeenneennsecnsssnnsenanens 44.30 56
Enable .
31 Formal Education. ... 2397 69
:;go Enrolment
r80 301 Vocational enrolment ... 751 90
Global [ Attract 312 Tertiéry eNnrolMent. . ... n/a n/a
knowledge skills Quality
313 Tertiary education expenditure. . .. 60
314 Reading, maths, science ... 52
315 University ranking ... 25
32 Lifelong Learning. .......oooi i 63
321 Quality of management schools.................coooiiin. 76
. 322 Prevalence of training infirms......................L. 36
Y:;g:i:fi;;llli Grow 323  Employee development.... R L LT EEEREEE PR R P RRERR 55
33 Access to Growth Opportunities .....................o...... 36
Networks
331 Use of virtual social networks. ... 80.86 44
Retain 332  Use of virtual professional networks........................ 26.88 35
. Empowerment
® Brazil Income group average 333  Delegation of authority. ..o 5212 36
334  Personal rights. 35
Score  Rank
1 ENABLE............... .. ... 49.24 78
1.1 Regulatory Landscape. .........oooueeiiiiiiiiia i 4233 83 4 RETAIN.............. 77
111 Government effectiveness ..................cooiiiiii... 3235 79 41 Sustainability 69
1.1.2 Business-government relations. ..o 4519 90 A1 Pension system. ... 46
113 Political Stability . .........oo\s e , 65 A2 TaXEHON 2144116
114 REGUIALOTY QUAIILY . .+ v veeeeee oo | 75 413 Brain retention ... 4430 47
115 COMUPTION oo : 69 4.2 Lifestyle ..o 4933 80
1.2 Market Landscape . ......vovieie i . 55 421 Environmental performance..............coo.ooee 7801 44
121 COMPELIioN NTENSIY ... eveeeeee e ] 40 422 Personal safety ... 14.65 109
122 Ease of doing business ... B B ) 94 423 Physician density . ... 2422 65
1.23  Clusterdevelopment........oooviiiiiiiiiiii e . 34 424 Sanitation 75
124 R&Dexpenditure ....... ..ot . 31
125 ICTINfrastruCture. ..o . 60
1.26  Technology utilisation..............cooiiiiiiiiiiniiii. . 56 5 VOCATIONAL AND TECHNICAL SKILLS.. m
1.3 Business and Labour Landscape............................ 52.56 88 5.1 Mid-Level Skills ... 69
Labour Market Flexibility 511 Workforce with secondary education ...................... 54
131 Ease of NiMNg......ooo 2233 104 512 Population with secondary education...................... 50
132 Easeofredundancy ... 100 1 513  Technicians and associate professionals.................... 63
Management Practice 514  Labour productivity peremployee......................... 72
133 Labour-employer CoOperation ................cocoviein. 4278 10 52 Employability....... ..o 118
134  Professional management........... . ...56. 51 5.2.1 Ease of finding skilled employees .......................... 106
13.5  Relationship of pay to productivity 95 522  Relevance of education system to the economy ........... 24.05 113
523 Availability of scientists and engineers 105
524  Skills gap as major Constraint.............oooveiiiiiioo... 0.00 91
2 ATTRACT . it iiiiiiiitiieenintsenssnnssnnssansesss 43.96 73
2.1 External Openness ... ...t 29.52 97
Attract Business 6 GLOBAL KNOWLEDGE SKILLS ........covvvvinannnn 22.77 76
PAR FDI and technology transfer.................oooooiiioion. 5991 57 6.1 High-Level Skills . ... 2518 72
212 Prevalence of foreign ownership ..................ooo. 5318 77 6.1.1 Workforce with tertiary education.......................... 2152 84
Attract People 6.1.2  Population with tertiary education......................... 20.64 65
213 MIGrant StOCK. ...t 060 108 6.1.3  Professionals...........ooii 27.27 64
214 International StUAENTS ..ottt 0.89 90 614  Researchers........................ 8.36 52
215 Brain gain. ... 33.00 77 6.1.5 Senior officials and managers ... 28.65 47
2.2 Internal OpPenness. ... ...t 5840 54 6.1.6  Quality of scientific institutions.......................oe... 4297 74
Social Diversity 6.1.7  Scientific journal articles. ... 26.86 49
221 Tolerance of MINOMTIES ... ..ot 48.89 50 6.2 Talent IMpact. . ... 78
222 Tolerance of imMmigrants..............oooiiiiiiiaaiaiiii. 68.60 45 6.2.1 Innovation output. ... 71
223 Social mobility. ... 5116 75 6.2.2  High-value exports...............ooooiiii 59
Gender Equality Entrepreneurship
224 Female graduates ..........ooiiiii 79.71 26 6.2.3  New product entrepreneurial activity ...................... 22.83 76
225  Genderearnings gap ... vttt 58.82 75 6.24  New businessdensity ... 16.54 37
226  Business opportunities forwomen ... 43.20 m
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COUNTRY PROFILES

BULGARIA

Key Indicators

Rank (out of 118) .. ..ot 49

GDP per capita (PPPUS$). ..., 17,511.76
Incomegroup ...................o..L. Upper-middle income GDP (US$ billions) . . ..o vviii i 48.95
Regionalgroup.......... ... oo i Europe GTCLSCOTE . . vttt et e 47.56
Population (millions). . ......... .. .. oo 7.18 GTCI score (income group average) ..................... 42.66
GTCI 2017 Country Profile by Pillar Score  Rank
3 GROW. ..iiiiiiiitiineeiaeenneennsecnsssnnsenanens 44.40 55
Enable .
31 Formal Education. ... 40.16 4
:;go Enrolment
301 Vocational enrolment ... 69.29 15
Global Attract 312 Tertiéry enrolment. . ... 63.03 25
knowledge skills Quality
313 Tertiary education expenditure. . .. 85
314 Reading, maths, science ... 42
315 University ranking ... 63
32 Lifelong Learning. .......oooi i 85
321 Quality of management schools.................coooiiin. 100
. 322 Prevalence of training infirms......................L. 34
Vocatl_onal a,nd Grow 323  Employee development..........oooviiiiiiiiiiiiinn.. 102
technical skills -
33 Access to Growth Opportunities .....................o...... 66
Networks
331 Use of virtual social networks. ... 7810 60
Retain 332  Use of virtual professional networks........................ 17.90 56
. Empowerment
® Bulgaria Income group average 333  Delegation of authority. ..o 3644 106
334  Personal rights 56
Score  Rank
1 ENABLE............... .. ....53.13 60
1.1 Regulatory Landscape. .........oooueeiiiiiiiiia i 45.79 67 4 RETAIN...0ovvnneenes 43
111 Government effectiveness ..., 3940 65 41 Sustainability 20
1.1.2 Business-government relations. ..o 33.25 110 411 Pension system. ... 31
113 Political stability ... 58 412 TaXBlioN ... 71
114 REGUIATONY QUAIILY oo 45 413 Brain retention ... 13
115 COMUBLION -+ 63 4.2 Lifestyle ..o 35
1.2 Market Landscape . ......vovieie i 60 421 Environmental performance. ... 8641 3
121 Competition INensity . ... % 422 Personal safety ... 74.64 36
122 Ease of doing business ... _ 36 423 Physician density . ... 49.81 14
1.23  Clusterdevelopment........oooviiiiiiiiiiii e 97 424 Sanitation 71
124 R&Dexpenditure....... ..ot 50
125 ICTINfrastruCture. ..ot 49
126 Technology utilisation. ..., 78 5 VOCATIONAL AND TECHNICAL SKILLS.. 47
1.3 Business and Labour Landscape............................ 62.29 55 5.1 Mid-Level Skills ... 39
Labour Market Flexibility 511 Workforce with secondary education ...................... 15
131 Ease of NiMNg......ooo 72.33 47 512 Population with secondary education...................... "
132 Easeofredundancy .............coooiiiiiiiiii 100 1 513 Technicians and associate professionals.................... 58
Management Practice 514  Labour productivity peremployee......................... 61
133 Labour-employer cooperation .................cocoeeiiii... 94 5.2 Employability. . ... 79
134  Professional management........... 102 521  Ease of finding skilled employees .......................... 105
13.5  Relationship of pay to productivity 69 5.2.2  Relevance of education system to the economy ........... 38.14 81
523 Availability of scientists and engineers 85
524 Skills gap as major constraint..............ccoooeiiiiii... 40
2 ATTRACT . it tiiiiiitiieetintsnnssnnssnnnsenseess 42,46 84
2.1 External Openness ... ...t 30.24 91
Attract Business 6 GLOBAL KNOWLEDGE SKILLS ........covvvvinannnn 34.88 42
211 FDI'and technology transfer................coociiii i, 56.83 68 6.1 High-Level Skills ... 39.24 38
212 Prevalence of foreign ownership ........................... 50.68 89 6.1.1 Workforce with tertiary education.......................... 4773 36
Attract People 6.1.2  Population with tertiary education......................... 40.26 23
213 MIgrant stock. . ...oii o 299 87 6.1.3  Professionals...........ooii 46.67 31
214 International StUdENTS . .....tit oo 20.61 35 6.14  Researchers......................... 20.38 38
215 Brain gain. ..o 20.10 m 6.1.5 Senior officials and managers ........................... 3596 33
22 Internal Openness. ....... ... 54.68 72 6.1.6  Quality of scientific institutions............................. 4496 69
Social Diversity 6.1.7  Scientific journal articles.................... 3872 42
221 Tolerance of MINOTItIES ......oo o 56.67 38 6.2 Talent IMpact. . ... 46
222 Tolerance of imMmigrants..............oooiiiiiiiaaiaiiii. 2816 106 6.2.1 Innovation output.... 34
223 Social mobility. ... 3928 112 6.2.2  High-value exports...............ooooiiii 49
Gender Equality Entrepreneurship
224 Female graduates ..........ooiiiii 79.41 27 6.2.3  New product entrepreneurial activity ....................... 5.01 88
225  Genderearnings gap ... vttt 65.58 48 6.24  New businessdensity ... 51.25 12
226  Business opportunities forwomen ... 59.00 59
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BURKINA FASO

Key Indicators

COUNTRY PROFILES

Rank (out of 118) ... ...t 117

GDP per capita (PPPUSS$). ...t 1,659.22
INcome group .......couiiiiiiii i Low income GDP (US$ billions) . . ..ot e e 11.10
Regionalgroup......................... Sub-Saharan Africa GTCISCOTE . o o vttt ettt e e ettt 27.45
Population (millions). ........ ... 18.11 GTCI score (income group average) ..................... 30.03
GTCI 2017 Country Profile by Pillar Score  Rank
3 GROW. .iiiiiiiitiienineennsesnssenasenassnnnenan 24.91 118
Enable .
31 Formal Education. ... 733 112
+100
[90 Enrolment
r80 301 Vocational enrolment ... 716 92
Clobal [ Attract 312 Tertiéry eNrOIMENT. ... 106 108
knowledge skills Quality
313 Tertiary education expenditure. . .. 58
314 Reading, maths, science ... n/a
315 University ranking ... 0.00 76
32 Lifelong Learning. .......oooi i 3513 112
321 Quality of management schools.................coooiiin. 46.90 88
. 322 Prevalence of training infirms......................L. 28.23 72
Y:;g:i:fi;;llli Grow 323  Employee development.... P RIERRIERRIERTEEE 30.26 17
33 Access to Growth Opportunities .....................o...... 32.29 11
Networks
331 Use of virtual social networks. ... 53.50 116
Retain 33.2  Use of virtual professional networks. ........................ 099 109
. Empowerment
® Burkina Faso [ncome group average 333  Delegation of authority. 118
334  Personal rights. 66
Score  Rank
1 ENABLE............... .. ....39.95 105
1.1 Regulatory Landscape. .........oooueeiiiiiiiiia i 38.50 88 4 RETAIN.............. 7
111 Government effectiveness ..................cooiiiiii... 2072 101 41 Sustainability 16
11.2 Business-government relations........................oo... 63.72 40 A1 Pensipn SYSTEM. v 000 107
113 Political stability ... a5 97 A2 TaXEHON 453 63
114 REGUIALOTY QUAIILY . .+ v veeeeee oo 3772 88 413 B.ram FEtentioN L. oot 3349 84
115 COMUPTION oo 2838 69 4.2 Lifestyle ..o 16.68 16
12 Market Landscape. .o .oooo oo 3041 115 421 Environmental performance..............coo.ooee 1234 114
121 Competition INensity . ... 5942 98 422 Personalsafety ... 4529 8l
122 Ease of doing business ... 9950 108 423 Physician density ... ... 0.32 111
1.23  Clusterdevelopment........oooviiiiiiiiiiii e 31.62 m 424 SANMALON ..o 875 3
124 R&D expenditure ... .. ..ot 4.52 83
125 ICTINfrastruCture. ..o 1228 112
126 Technology utilisation...................cocciii .. 4512 16 5 VOCATIONAL AND TECHNICAL SKILLS.. ve... 2282 118
13 Business and Labour Landscape................cooooi 5093 94 5.1 Mid-Level Skills....... ..o 173 118
Labour Market Flexibility 511 Workforce with secondary education ........................ n/a  n/a
131 Ease Of NiMNG. ..o 66.67 51 512 Population with secondary education....................... 380 100
132 Easeofredundancy ... 70 63 513 Technicians and associate professionals ..................... 0.51 95
Management Practice 514  Labour productivity peremployee..................coooi. 0.89 99
133 Labour-employer CoOperation ................cocoviein. 86 52 Employability. . ... 4391 103
134  Professional management........... 117 521  Ease of finding skilled employees .......................... 52.77 55
13.5  Relationship of pay to productivity 111 522  Relevance of education system to the economy ........... 3115 103
5.2.3  Availability of scientists and engineers 93
524 Skills gap as major constraint..............ccoooeiiiiii... 80
2 ATTRACT . e tiieiiieninnnnnns cereeeeea...41.86 86
2.1 External Openness ... ...t 3049 89
Attract Business 6 GLOBAL KNOWLEDGE SKILLS ......ccvvivvinnnnnnn 13.65 104
211 FDI'and technology transfer................coociiii i, 54.09 76 6.1 High-Level Skills ... 1035 112
212 Prevalence of foreign ownership ........................... 51.06 86 6.1.1 Workforce with tertiary education............................ n/a n/a
Attract People 6.1.2  Population with tertiary education........................... n/a n/a
213 MIGrant StOCK. ...t 843 60 6.1.3  Professionals............oiii 152 99
214 International StUAENtS . .....oviiit e 14.95 49 614  Researchers........................ 0.50 87
215 Brain gain. ... 2390 104 6.1.5 Senior officials and managers ... 0.00 98
2.2 Internal Openness............oooeeei e 53.23 79 6.1.6  Quality of scientific institutions.................cooiiiii. 39.79 86
Social Diversity 6.1.7  Scientific journal articles. ... 9.96 76
221 Tolerance of MINOMTIES ... ..ot 52.22 45 6.2 Talent IMpact. . ... 87
222 Tolerance of imMmigrants..............oooiiiiiiiaaiaiiii. 88.13 15 6.2.1 Innovation output.... 91
223 Social mobility. ... 4226 108 6.2.2  High-value exports...............ooooiiii 29
Gender Equality Entrepreneurship
224 Female graduates ...........o.coooviiiiiiiiiiii 761 96 6.2.3  New product entrepreneurial activity ...................... 19.81 78
225  Genderearnings gap ... vttt 66.50 43 6.24  New businessdensity ... 0.70 89
226  Business opportunities forwomen ... 62.65 44
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COUNTRY PROFILES

CAMBODIA

Key Indicators

Rank (out of 118) ... ...t 10 8

GDP per capita (PPPUSS$). ...t 3,483.33
Income group ...........ooiiiiii... Lower-middle income GDP (US$ billions) . . ..ot e e 18.05
Regional group . ... Eastern, Southeastern Asia and Oceania GTCLSCOTE . ..ttt e 31.10
Population (millions). ........ ... 15.58 GTCI score (income group average) ..................... 36.50
GTCI 2017 Country Profile by Pillar Score  Rank
3 GROW. .tiiitiiiitiienineennsesnseenasenascnnnenns 33.21 926
Enable .
31 Formal Education. ... 541 14
Enrolment
301 Vocational enrolment ... 4.84 95
Global Attract 312 Tertiéry enrolment. . ... 11.50 93
knowledge skills Quality
313 Tertiary education expenditure. . .. 94
314 Reading, maths, science ... n/a
315 University ranking ... 0.00 76
32 Lifelong Learning. .......oooi i 5545 4
321 Quality of management schools.................coooiiin. 36.73 m
. 322 Prevalence of training infirms......................L. 85.09 5
Y:;g:i:fi;;llli Grow 323  Employee development.... R L LT EEEREEE PR R P RRERR 4453 83
33 Access to Growth Opportunities .....................o...... 38.77 98
Networks
331 Use of virtual social networks. ... 73.22 82
Retain 33.2  Use of virtual professional networks. ........................ 198 102
. Empowerment
® Cambodia [ncome group average 333  Delegation of authority. 92
334  Personal rights. 87
Score  Rank
1 ENABLE............... .. ....45.70 920
1.1 Regulatory Landscape. .........oooueeiiiiiiiiia i 3382 100 4 RETAIN.............. 100
111 Government effectiveness ..................cooiiiiii... 1726 104 41 Sustainability 52
11.2 Business-government relations........................oo... 49.38 79 A1 Pensipn SYSTEM. v n/a
113 Political Stability . ..........ovs oo 6098 66 A2 TaXEHON a3
114 REGUIALOTY QUAIILY . .+ v veeeeee oo 36.06 % 413 Brain retention ... 56
115 COMUPTION oo 541 15 4.2 Lifestyle ..o 108
1.2 Market Landscape . ......vovieie i . 84 421 Environmental performance..............coo.ooee 2639110
121 COMPELIioN NTENSIY ... eveeeeee e . 89 422 Personal safety ... 34.08 96
122 Ease of doing business ... B B ) 102 423 Physician density ... ... 190 102
1.23  Clusterdevelopment........oooviiiiiiiiiiii e . 61 424 Sanitation 104
124 R&Dexpenditure ... .....cooiiiiiiiiii n/a
125 ICTINfrastruCture. ..o 26.85 100
126 Technology utilisation...................cocciii .. 54.57 87 5 VOCATIONAL AND TECHNICAL SKILLS.. 114
1.3 Business and Labour Landscape............................ 5794 72 5.1 Mid-Level Skills ... 9.89 106
Labour Market Flexibility 511 Workforce with secondary education ...................... 25.63 82
131 Ease Of NiMNG. ..o 66.67 51 512 Population with secondary education....................... 5.80 96
132 Easeofredundancy ... 70 63 513 Technicians and associate professionals ..................... 6.60 90
Management Practice 514  Labour productivity peremployee..................coooi. 152 97
133 Labour-employer cooperation .................cocoeeiiii... 54.89 68 52 Employability. . ... 43.21 108
134  Professional management........... . ... 45, 87 5.2.1 Ease of finding skilled employees .......................... 38.85 104
13.5  Relationship of pay to productivity 52 522  Relevance of education system to the economy ........... 35.96 88
523 Availability of scientists and engineers 114
524 Skills gap as major constraint..............ccoooeiiiiii... 60
2 ATTRACT . i iiiiiiiittiettietennsennssnnssensssss 36.24 108
2.1 External Openness ... ...t 32.60 79
Attract Business 6 GLOBAL KNOWLEDGE SKILLS ......ccvvivvinnnnnnn 10.07 113
211 FDI'and technology transfer................coocoiiiii.. 59.35 58 6.1 High-Level Skills ... 804 118
212 Prevalence of foreign ownership ..................ooo. 61.04 51 6.1.1 Workforce with tertiary education...................ooo 4.37 96
Attract People 6.1.2  Population with tertiary education.......................... 252 98
213 MIGrant StOCK. ...t 089 104 6.1.3  Professionals............oiii 515 97
214 International StUAENTS ..ottt 0.16 97 614  Researchers........................ n/a  n/a
215 Brain gain. ... 4158 54 6.1.5 Senior officials and managers ... 3.37 91
2.2 Internal Openness............oooieeie e 3988 113 6.1.6  Quality of scientific institutions.......................oe... 3029 110
Social Diversity 6.1.7  Scientific journal articles. ... 253 107
221 Tolerance of mMinorities ........... .. i, 30.00 80 6.2 Talent IMPaCt. . ... 12.10 98
222 Tolerance of immigrants. .............ooooiiiiiieiiiiiin.. 0.00 116 6.2.1 Innovation output. ... .. 84
223 Social mobility. ... 45.76 94 6.2.2  High-value exports..............ooiiiiii 3.01 104
Gender Equality Entrepreneurship
224 Female graduates ... ..o 3177 93 6.2.3  New product entrepreneurial activity ........................ n/a n/a
225  Gender earnings gap ... .veut et 71.03 34 6.24  New businessdensity ...................oco n/a  n/a
226  Business opportunities forwomen ... 60.75 52
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CAMEROON

Key Indicators

COUNTRY PROFILES

Rank (out of 118) ... ...t 10 9

GDP per capita (PPPUSS$)................. ... ... 3,122.64
Income group ...........ooiiiiii... Lower-middle income GDP (US$ billions) . . ..ot e e 29.20
Regionalgroup......................... Sub-Saharan Africa GTCISCOTE . o o vttt ettt e e ettt 30.68
Population (millions). ........ ... 23.34 GTCI score (income group average) ..................... 36.50
GTCI 2017 Country Profile by Pillar Score  Rank
3 GROW. ..iiiiiiitiiienineensesnssenssenascnnncnnn 30.37 107
Enable .
3.1 Formal Education. ... 14.72 95
+100
[90 Enrolment
r80 301 Vocational enrolment ... 4762 30
Clobal [ Attract 312 Tertiéry eNrOIMENT. ... 777 97
knowledge skills Quality
313 Tertiary education expenditure...............ooiieiiiiaii. 347 101
314 Reading, maths, science ... n/a n/a
315 University ranking ... 0.00 76
32 Lifelong Learning. .......oooi i 44.74 84
321 Quality of management schools.................coooiiin. 55.70 53
Vocational and 322 Prevalence of training infirms......................L. 29.16 69
technical skills Grow 323  Employee development.... R L LT EEEREEE PR R P RRERR 49.38 61
33 Access to Growth Opportunities .....................o...... 31.65 112
Networks
331 Use of virtual social networks. ... 6286 104
Retain 33.2  Use of virtual professional networks. ........................ 3.52 96
Empowerment
® Cameroon Income group average 333  Delegation of authority. ..o 39.52 96
334  Personal rights. 109
Score  Rank
1 ENABLE............... .. ....37.68 111
1.1 Regulatory Landscape. .........oooueeiiiiiiiiia i 2818 108 4 RETAIN.............. 107
111 Government effectiveness ..................cooiiiiii... 1545 107 41 Sustainability 102
1.1.2 Business-government relations. ..o 50.95 74 A1 Pension system. ... 84
113 Political Stability . ..........ovs oo 3795 106 A2 TaXEHON 35
114 Regulatory quality.......oooo 2304 109 413 Brainretention ... 95
115 COMUPTION oo 1351 107 4.2 Lifestyle ..o 106
12 Market Landscape. .o .oooo oo 3739 105 421 Environmental performance..............coo.ooee 3738106
121 COMPELIioN NTENSIY ... eveeeeee e 97 422 Personal safety ... 3054 100
122 Ease of doing business ... ) 116 423 Physician density ... ... 0.71 108
1.23  Clusterdevelopment........oooviiiiiiiiiiii e 89 424 Sanitation 102
124 R&Dexpenditure ... .....cooiiiiiiiiii n/a
125 ICTINfrastruCture. ..ot 109
1.26  Technology utilisation..............ooviiiiiiiainiii. 77 5 VOCATIONAL AND TECHNICAL SKILLS.. 115
1.3 Business and Labour Landscape............................ 4747 103 5.1 Mid-Level Skills ... 423 110
Labour Market Flexibility 511 Workforce with secondary education ........................ n/a  n/a
131 Ease Of NiMNG. ..o 72.33 47 512 Population with secondary education....................... 6.43 94
132 Easeofredundancy ... 30 13 513 Technicians and associate professionals ...................... n/a n/a
Management Practice 514  Labour productivity peremployee..................coooi. 2.02 94
133 Labour-employer cooperation .................cocoeeiiii... 89 52 Employability. . ... 48.39 88
134  Professional management........... 105 521  Ease of finding skilled employees .......................... 55.88 44
13.5  Relationship of pay to productivity 87 522  Relevance of education system to the economy ........... 43.81 62
5.2.3  Availability of scientists and engineers 89
524 Skills gap as major constraint..............ccoooeiiiiii... 81
2 ATTRACT . e tiieiiieninnnnnns cereeeeeea 41,24 92
2.1 External Openness ... ...t 29.62 95
Attract Business 6 GLOBAL KNOWLEDGE SKILLS ......ccvvivvinnnnnnn 19.15 87
211 FDI'and technology transfer................coociiii i, 49.80 95 6.1 High-Level Skills ... 18.50 90
212 Prevalence of foreign ownership ........................... 5811 62 6.1.1 Workforce with tertiary education............................ n/a n/a
Attract People 6.1.2  Population with tertiary education.......................... 150 102
213 MIGrant StOCK. ...t 345 83 6.1.3  Professionals...... ... n/a n/a
214 International StUAENTS ... ..ot 7.03 70 614  Researchers........................ n/a  n/a
215 Brain gain. ... 29.69 85 6.1.5 Senior officials and managers ... n/a n/a
2.2 Internal Openness............oooeeei e 52.86 83 6.1.6  Quality of scientific institutions.......................oe... 4017 83
Social Diversity 6.1.7  Scientific journal articles. ... 13.84 67
221 Tolerance of MINOMTIES ... ..ot 2444 94 6.2 Talent IMpact. . ... 79
222 Tolerance of imMmMigrants..............oooiiiiiiieaiiiiini. 68.35 46 6.2.1 Innovation output. ... 83
223 Social mobility. ... 50.64 76 6.2.2  High-value exports...............ooooiiii 82
Gender Equality Entrepreneurship
224 Female graduates ...........occooviiiiiiiiiiii n/a n/a 6.2.3  New product entrepreneurial activity ...................... 26.90 68
225  Genderearnings gap ... vttt 63.15 56 6.24  New businessdensity ... n/a  n/a
226  Business opportunities forwomen ... 5769 67
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COUNTRY PROFILES

CANADA

Key Indicators

Rank (out of 118) .. ..ot 1 3

GDP per capita (PPPUS$). ..., 44,310.12
Income group ... High income GDP (US$ billions) . .. ..ot eeee e 1,550.54
Regionalgroup.............. ... ... ... Northern America GTCISCOTE . o o vttt ettt e e ettt 67.16
Population (millions). ....... ... .. .. ..o 35.85 GTCI score (income group average) ..................... 59.74
GTCI 2017 Country Profile by Pillar Score  Rank
Enable 3 GROW. ..iiiiiiiitiineeiaeenneennsecnsssnnsenanens 68.63 12
3.1 Formal Education. ... 5440 17
:;go Enrolment
301 Vocational enrolment ... 9.09 87
Global Attract 312 Tertiéry eNnrolMent. . ... nfa n/a
knowledge skills Quality
313 Tertiary education expenditure. . .. 18
314 Reading, maths, science ... 6
315 University ranking ... 5
32 Lifelong Learning. .......oooi i 12
321 Quality of management schools.................coooiiin. 5
. 322 Prevalence of training infirms..................o n/a
Vocational and
technical skills Grow 323  Employee development..........oooviiiiiiiiiiiiinn.. 24
33 Access to Growth Opportunities .....................o...... 10
[ Networks
} 331 Use of virtual social networks. ... 8719 18
Retain 332  Use of virtual professional networks........................ 79.67 7
Empowerment
® Canada Income group average 333  Delegation of authority. ..o 67.75 1
334  Personal rights 12
Score  Rank
1 ENABLE............... .. ve..79.25 7
1.1 Regulatory Landscape. .........oooueeiiiiiiiiia i 87.63 9 4 RETAIN.............. 21
111 Government effectiveness ..., 8749 10 41 Sustainability 7
1.1.2 Business-government relations. ..o 79.23 15 411 Pension system. ... 37
113 Political stability ... 9 412 TaXBlioN ... 20
114 REGUIALOTY QUAIILY . .+ v veeeeee oo 5 413 Brain retention ... 13
115 COMUPTION oo 9 4.2 Lifestyle ..o 22
1.2 Market Landscape. .. ....oovoii 19 4.2 Environmental performance..............coooene 89.51 25
121 COMPELIioN NTENSIY ... eveeeeee e 23 422 Personal safety ... 9719 8
122 Ease of doing business ... ) ) 423 Physician density . ... 26.51 60
1.23  Clusterdevelopment........oooviiiiiiiiiiii e 18 424 Sanitation 14
124 R&Dexpenditure....... ..ot 23
125 ICTINfrastruCture. ..o 19
126 Technology utilisation................coiiiii s 27 5 VOCATIONAL AND TECHNICAL SKILLS.. 26
1.3 Business and Labour Landscape............................ 80.14 10 5.1 Mid-Level Skills ... 31
Labour Market Flexibility 511 Workforce with secondary education ...................... 49
131 Ease of NiMNg......ooo 89.00 23 512 Population with secondary education...................... 61
132 Easeofredundancy .............coooiiiiiiiiii 100 1 513 Technicians and associate professionals.................... 13
Management Practice 514  Labour productivity peremployee......................... 23
133 Labour-employer cooperation .....................c....... 23 5.2 Employability. ... 15
134  Professional management........... 13 521  Ease of finding skilled employees .......................... 26
13.5  Relationship of pay to productivity 13 5.2.2  Relevance of education system to the economy ........... 6841 14
523 Availability of scientists and engineers 10
524  Skills gap as major constraint..............ccoooiiiiiiL. n/a
2 2 L 17 L O Y & v ¥ 4 7
2.1 External Openness ... ...t 65.37 10
Attract Business 6 GLOBAL KNOWLEDGE SKILLS ......ccvvivvinnnnnnn 16
2.1 FDI'and technology transfer.................oooo . 65.27 27 6.1 High-Level Skills . ... 4
21.2  Prevalence of foreign ownership .................oooeeene. 76.37 1 6.1.1  Workforce with tertiary education.....................o.... 3
Attract People 6.1.2  Population with tertiary education......................... 2
213 MIgrant StOCK. . .....oe e 4795 15 6.3 Professionals.......... ..o 18
214 International StUdENTS . ...\t n/a  n/a 6.14  Researchers......................... 12
215 Brain gain. ..o 71.88 9 6.1.5 Senior officials and managers ... 18
2.2 Internal Openness............oooeeei e 81.18 6 6.1.6  Quality of scientific institutions.................cooiiiii. 18
Social Diversity 6.1.7  Scientific journal articles................cooi i 16
221 Tolerance of MINOMTIES ... ..ot 7333 N 6.2 Talent IMpact. . ... 31
222 Tolerance of imMmigrants..............oooiiiiiiiaaiaiiii. 98.06 3 6.2.1 Innovation output.... 21
223 Social mobility. ... 79.43 13 6.2.2  High-value exports...............ooooiiii 42
Gender Equality Entrepreneurship
224 Female graduates ..........ooiiiiii n/a n/a 6.2.3  New product entrepreneurial activity ...................... 59.70 14
225  Genderearnings gap ... vttt 87.53 15 6.24  New businessdensity ..................cocoi 7.25 61
226  Business opportunities forwomen ... 67.55 30
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CHILE

Key Indicators

COUNTRY PROFILES

Rank (out of 118) .. ..ot 34

GDP per capita (PPPUS$). ..., 22,316.21
Income group ..........eiiiiiiiiiiii High income GDP (US$ billions) . .. ..ot e e e e 240.22
Regional group . . .Latin, Central America and the Caribbean GTCIscore. ... 54.11
Population (millions). ........ ... 17.95 GTCI score (income group average) ..................... 59.74
GTCI 2017 Country Profile by Pillar Score  Rank
3 GROW. ..iiiiiiiitiineeiaeenneennsecnsssnnsenanens 58.87 22
Enable .
31 Formal Education. ... 4570 33
+100
[90 Enrolment
r80 301 Vocational enrolment ... 4578 35
Clobal U Attract 312 Tertiéry eNroIMENt. ... 7527 8
knowledge skills Quality
313 Tertiary education expenditure. . .. 42
314 Reading, maths, science ... 45
315 University ranking ... 30
32 Lifelong Learning. .......oooi i 26
321 Quality of management schools.................coooiiin. 20
. 322 Prevalence of training infirms......................L. 13
Y:;g:i:fi;;llli Grow 323  Employee development.... R L LT EEEREEE PR R P RRERR 49
33 Access to Growth Opportunities .....................o...... 20
Networks
331 Use of virtual social networks. ... 82.03 35
Retain 33.2  Use of virtual professional networks. ........................ 4719 18
. Empowerment
® Chile Income group average 333  Delegation of authority. ..o 45.23 64
334  Personal rights. 10
Score  Rank
1 ENABLE............... .. ... 64.43 30
1.1 Regulatory Landscape............coooiiiiiiiiiiiaiin. 7441 21 4 RETAIN.............. 37
111 Government effectiveness ..., 69.71 26 41 Sustainability 22
1.1.2 Business-government relations. ..o 73.82 20 A1 Pensipn SYSTEM. i 42
113 Political Stability . ..........ovs oo , 43 A2 TaXEHON 17
114 REGUIALOTY QUAIILY . .+ v veeeeee oo ) 16 413 Brainretention ............. o 15
105 COMUPLION oo oo , 2 4.2 Lifestyle ..o 54
1.2 Market Landscape. .. ....oovoii . 47 4.2 Environmental performance..............coooene 7572 50
121 COMPELION INEENSIEY .+ v ee e : 5] 422 Personal safety ... 68.55 42
122 Ease of doing business ... B B ) 45 423 Physician density . ... 13.01 81
123 Cluster development...........oooviiieiiiiiii . 68 424 Sanitation 23
124 R&D expenditure ... .. ..ot 833 69
125 ICTINfrastruCture. ..ot 62.40 57
126 Technology utilisation. ..., 69.94 36 5 VOCATIONAL AND TECHNICAL SKILLS.. 46
1.3 Business and Labour Landscape............................ 63.78 52 5.1 Mid-Level Skills ... 36
Labour Market Flexibility 511 Workforce with secondary education ...................... 14
131 Ease Of NiMNG. ..o 66.67 51 512 Population with secondary education...................... 37
132 Easeofredundancy ... 80 46 513  Technicians and associate professionals...................... n/a
Management Practice 514  Labour productivity peremployee......................... 48
133 Labour-employer cooperation .................cocoeeiiii... . 50 52 Employability. . ... 80
134  Professional management........... . ... 60. 38 521  Ease of finding skilled employees .......................... 48
13.5  Relationship of pay to productivity 50 522  Relevance of education system to the economy ........... 39.59 74
523 Availability of scientists and engineers 31
524 Skills gap as major constraint..............ccoooeiiiiii... 85
2 ATTRACT . i iiiiiiiitiitttinssnnssnnssnnssnsssss 50.64 43
2.1 External Openness ... ...t 41.04 47
Attract Business 6 GLOBAL KNOWLEDGE SKILLS ......ccvvivvinnnnnnn 38.01 34
PANI FDI and technology transfer.................oooooiiioion. 70.46 13 6.1 High-Level Skills . ... 28.09 67
212 Prevalence of foreign ownership ..................ooo. 74.03 16 6.1.1 Workforce with tertiary education.......................... 3172 67
Attract People 6.1.2  Population with tertiary education......................... 2871 48
213 MIGrant StOCK. ...t 5.61 71 6.1.3  Professionals...... ... n/a n/a
214 International StUAeNTS .. ....uie s 112 87 614  Researchers........................ 4.65 62
215 Brain gain. ... 5397 22 6.1.5 Senior officials and managers ... n/a n/a
22 Internal OpPenness. ... ...t 60.24 44 6.1.6  Quality of scientific institutions.......................oe... 51.21 46
Social Diversity 6.1.7  Scientific journal articles. ... 24.16 53
221 Tolerance of MINOMTIES ... ..ot 68.89 17 6.2 Talent IMpact. . ... 17
222 Tolerance of imMmMigrants..............oooiiiiiiieaiiiiini. 68.20 47 6.2.1 Innovation output. ... .. 47
223 Social mobility. . ... 62.61 37 6.2.2  High-value exports..............ooiiiiii 8.35 90
Gender Equality Entrepreneurship
224 Female graduates ... ..o 67.86 65 6.2.3  New product entrepreneurial activity ..................... 100.00 1
225  Genderearnings gap ... vttt 50.19 93 6.24  New businessdensity ... 4643 13
226  Business opportunities forwomen ... 4369 107
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COUNTRY PROFILES

CHINA

Key Indicators

Rank (out of 118) .. ..ot 54

GDP per capita (PPPUS$). ..., 14,238.67
Income group ...........ooiiiiii... Upper-middle income GDP (US$ billions) . ... oovvviiii i 10,866.44
Regional group . ... Eastern, Southeastern Asia and Oceania GTCLSCOTE . ..ttt e 45.34
Population (millions). . .......... ..o, 1,371.22 GTCI score (income group average) ..................... 42.66
GTCI 2017 Country Profile by Pillar Score  Rank
Enable 3 GROW. ..iiiiiiiitiineeiaeenneennsecnsssnnsenanens 49.28 39
31 Formal Education. ... 52.72 23
+100
[90 Enrolment
301 Vocational enrolment ... 48.06 28
Global Attract 312 Tertiary enrolment. ..o 24.89 77
knowledge skills Quality
313 Tertiary education expenditure. . .. n/a
314 Reading, maths, science ... n/a
315 University ranking ... 7
32 Lifelong Learning. .......oooi i 20
321 Quality of management schools.................coooiiin. 77
. 322 Prevalence of training infirms.................... 1
Vocational and
technical skills Grow 323  Employee development..........oooviiiiiiiiiiiiinn.. 47
33 Access to Growth Opportunities .....................o...... 18
Networks
331 Use of virtual social networks. ... 6194 107
Retain 33.2  Use of virtual professional networks. ........................ 0.69 m
. Empowerment
® China Income group average 333  Delegation of authority. 45
334 Personal fghts. .. ..o 0.00 17
Score  Rank
1 ENABLE............... .. ... 55.22 52
1.1 Regulatory Landscape. .........oooueeiiiiiiiiia i 46.46 64 4 RETAIN.............. 7
111 Government effectiveness ..., 46.58 49 41 Sustainability 58
1.1.2 Business-government relations. ..o 69.11 31 A1 Pension system. ... 26.26 67
113 Political Stability . ..........ovs oo . 85 A2 TaXEHON 4850 46
114 REGUIALOTY QUAIILY . .+ v veeeeee oo ) 84 413 Brainretention ............. o 52.84 30
105 COMUPLION oo oo . 76 4.2 Lifestyle ..o 4942 79
1.2 Market Landscape . ......vovieie i . 40 421 Environmental performance..............coo.ooee 52.26 91
121 COMPELION INEENSIEY .+ v eee e . 35 422 Personal safety ... 47.28 76
122 Ease of doing business ... B B ) 76 423 Physician density . ... 24.85 63
1.23  Cluster development..........ovueieiiiiii s . 22 424 Sanitation 83
124 R&Dexpenditure....... ..ot . 16
125 ICTinfrastructure. ... ..o . 74
126 Technology utilisation. ..., . 64 5 VOCATIONAL AND TECHNICAL SKILLS.. 81
13 Business and Labour Landscape................ooooi 62.61 54 5.1 Mid-Level Skills ... 101
Labour Market Flexibility 511 Workforce with secondary education ........................ n/a
131 Ease Of NiMNG. ..o 89.00 23 512 Population with secondary education...................... 88
132 Easeofredundancy ... 50 97 513  Technicians and associate professionals...................... n/a
Management Practice 514  Labour productivity peremployee..................coooi. 7.07 84
133 Labour-employer cooperation .................cocoeeiiii... . 56 52 Employability. . ... 65.27 28
134  Professional management........... . ... 57 50 5.2.1 Ease of finding skilled employees .......................... 57.22 38
13.5  Relationship of pay to productivity 17 522  Relevance of education system to the economy ........... 48.63 50
5.2.3  Availability of scientists and engineers 35
524 Skills gap as major constraint..............ccoooeiiiiii... 3
2 ATTRACT . i iiiiiiiiiiiettietetnssnnssnnssensssss.39.67 100
2.1 External Openness ... ...t 33.71 75
Attract Business 6 GLOBAL KNOWLEDGE SKILLS ......covvivvinnnnnan 42.78 27
2.1 FDI'and technology transfer.................oooo . 56.95 67 6.1 High-Level Skills . ... 25.16 73
212 Prevalence of foreign ownership ........................... 5737 63 6.1.1 Workforce with tertiary education............................ n/a n/a
Attract People 6.1.2  Population with tertiary education......................... 1348 76
213 MIGrant StOCK. ...t 000 118 6.1.3  Professionals...........ooii 17.27 80
214 International StUAENTS ..ottt 1.27 85 6.14  Researchers......................... 13.09 46
215 Brain gain. ... 5294 27 6.1.5 Senior officials and managers ... 9.55 83
22 INternal OPeNNESS . ...t 4563 102 6.1.6  Quality of scientific institutions 40
Social Diversity 6.1.7  Scientific journal articles. ... 40
221 Tolerance of MINOIItIeS ..o 15.56 107 6.2 Talent IMpact. . ... 4
222 Tolerance of imMmigrants..............oooiiiiiiiaaiaiiii. 2994 105 6.2.1 Innovation output. ... 19
223 Social mobility. ... 53.36 67 6.2.2  High-value exports...............ooooiiii 10
Gender Equality Entrepreneurship
224 Female graduates .............cooiiiiiiiiiii 54.67 77 6.2.3  New product entrepreneurial activity ...................... 7846 3
225  Genderearnings gap ... vttt 62.07 57 6.24  New businessdensity ...................oco n/a  n/a
226  Business opportunities forwomen ... 58.20 62
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COLOMBIA

Key Indicators

COUNTRY PROFILES

Rank (out of 118) .. ..ot 71

GDP per capita (PPPUS$). ..., 13,800.79
Income group ...........ooiiiiii... Upper-middle income GDP (US$ billions) . .. ..ot e e e e 292.08
Regional group . . .Latin, Central America and the Caribbean GTCIscore. ... 41.63
Population (millions). ........ ... 48.23 GTCI score (income group average) ..................... 42.66
GTCI 2017 Country Profile by Pillar Score  Rank
3 GROW. .iiiiiiiitiienieeennsesnssenasenassnnnenns 45.17 52
Enable .
3.1 Formal Education. ... 25.81 67
:;go Enrolment
301 Vocational enrolment ... 15.42 77
Global Attract 312 Tertiéry enrolment. . ... 44.73 52
knowledge skills Quality
313 Tertiary education expenditure. . .. 69
314 Reading, maths, science ... 9.82 57
315 University ranking ... 4097 33
32 Lifelong Learning. .......oooi i 5894 35
321 Quality of management schools.................coooiiin. 50.54 71
. 322 Prevalence of training infirms......................L. 8140 7
Y:;g:i:fi;;llli Grow 323  Employee development.... R L LT EEEREEE PR R P RRERR 4488 81
33 Access to Growth Opportunities .....................o...... 50.75 58
Networks
331 Use of virtual social networks. ... 7315 84
Retain 332  Use of virtual professional networks........................ 24.29 43
. Empowerment
® Colombia Income group average 333  Delegation of authority. ..o 48.32 48
334  Personal rights. 63
Score  Rank
1 ENABLE............... .. ....53.91 57
1.1 Regulatory Landscape. .........oooueeiiiiiiiiia i 42.53 82 4 RETAIN.............. 85
111 Government effectiveness ..................cooiiiiii... 33.68 75 41 Sustainability 90
1.1.2 Business-government relations. ..o 60.41 56 A1 Pension system. ... 65
113 Political Stability . .........oo\s e 47 10 A2 TaXEHON 92
114 REGUIALOTY QUAIILY . .+ v veeeeee oo | 50 413 B.rain FEtentioN L. oot 73
115 COMUPTION oo . 76 4.2 Lifestyle ..o 83
1.2 Market Landscape . ......vovieie i . 67 421 Environmental performance..............coo.ooee 7247 ]
121 COMPELIioN NTENSIY ... eveeeeee e . 34 422 Personal safety ... 2268 104
122 Ease of doing business ... B B ) 51 423 Physician density . ... 18.78 72
1.23  Clusterdevelopment........oooviiiiiiiiiiii e 3 62 424 Sanitation 78
124 R&D expenditure ... .. ..ot 5.24 79
125 ICTINfrastruCture. ..o 4949 71
126 Technology utilisation...................cocciii .. 56.07 81 5 VOCATIONAL AND TECHNICAL SKILLS.. 79
1.3 Business and Labour Landscape............................ 69.70 27 5.1 Mid-Level Skills ... 67
Labour Market Flexibility 511 Workforce with secondary education ...................... 33
131 Ease Of NiMNG. ..o 89.00 23 512 Population with secondary education...................... 58
132 Easeofredundancy ... 100 1 513  Technicians and associate professionals.................... 55
Management Practice 514  Labour productivity peremployee......................... 74
133 Labour-employer cooperation .................cocoeeiiii... . 42 52 Employability. . ... 105
134  Professional management........... . ...54. 60 521 Ease of finding skilled employees .......................... 57
13.5  Relationship of pay to productivity 83 522  Relevance of education system to the economy ........... 3575 90
5.2.3  Availability of scientists and engineers 83
524 Skills gap as major constraint..............ccoooeiiiiii... 87
2 ATTRACT . it tiiiiiitiietnnnesnnssnnssnnssenssss 4348 76
2.1 External Openness ... ...t 3094 85
Attract Business 6 GLOBAL KNOWLEDGE SKILLS ........covvvvinannnn 26.20 68
211 FDI'and technology transfer................coocoiiiii.. 5993 56 6.1 High-Level Skills ... 2432 75
212 Prevalence of foreign ownership ..................ooo. 5844 60 6.1.1 Workforce with tertiary education.......................... 4272 42
Attract People 6.1.2  Population with tertiary education......................... 2713 50
213 MIgrant stock. . ... 045 M 6.1.3  Professionals............oiii 727 91
214 International StUAENTS ..ottt 0.00 98 614  Researchers........................ 191 75
215 Brain gain. ... 35.86 73 6.1.5 Senior officials and managers ... 33.71 38
2.2 Internal OpPenness. .. ...t 56.02 64 6.1.6  Quality of scientific institutions.......................oe... 44.66 70
Social Diversity 6.1.7  Scientific journal articles. ... 12.85 68
221 Tolerance of MINOMTIES ... ..o 25.56 92 6.2 Talent IMpact. . ... 53
222 Tolerance of imMmigrants..............oooiiiiiiiaaiaiiii. 7496 35 6.2.1 Innovation output. ... 72
223 Social mobility. . ... 4961 79 6.2.2  High-value exports....... ... 69
Gender Equality Entrepreneurship
224 Female graduates ..........ooiiiii 66.52 67 6.2.3  New product entrepreneurial activity ...................... 63.22 12
225  Genderearnings Gap .. ... veie it 66.49 44 6.24  New business density ............coooiiiiiiiiiiii... 1143 46
226  Business opportunities forwomen ... 52.98 85
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COUNTRY PROFILES

COSTA RICA

Key Indicators

Rank (out of 118) .. ..ot 3 9

GDP per capita (PPPUS$). ..., 15,377.23
Income group ...........ooiiiiii... Upper-middle income GDP (US$ billions) . . ..ot e e 51.11
Regional group . . .Latin, Central America and the Caribbean GTCIscore. ... 52.14
Population (millions). ... 4.81 GTCI score (income group average) ..................... 42.66
GTCI 2017 Country Profile by Pillar Score  Rank
3 GROW. ..iiiiiiiitiineeiaeenneennsecnsssnnsenanens 54.39 30
Enable .
31 Formal Education. ... 3591 48
+100
[90 Enrolment
301 Vocational enrolment ... 4742 31
Global Attract 312 Tertiéry enrolment. . ... 46.37 49
knowledge skills Quality
313 Tertiary education expenditure. . .. n/a
314 Reading, maths, science ... 46
315 University ranking ... 60
32 Lifelong Learning. .......oooi i 25
321 Quality of management schools.................coooiiin. 26
. 322 Prevalence of training infirms......................L. 20
Y:;g:i:fi;;llli Grow 323  Employee development.... R L LT EEEREEE PR R P RRERR 29
33 Access to Growth Opportunities .....................o...... 25
Networks
331 Use of virtual social networks. ... 79.37 53
Retain 332  Use of virtual professional networks........................ 30.59 31
. Empowerment
® CostaRica Income group average 333  Delegation of authority. ..o 56.65 27
334  Personal rights. 23
Score  Rank
1 ENABLE............... .. ... 58.56 46
1.1 Regulatory Landscape. .........oooueeiiiiiiiiia i 60.16 40 4 RETAIN.............. 49
111 Government effectiveness ..................cooiiiiii... 48.31 45 41 Sustainability 39
11.2 Business-government relations........................oo... 64.38 38 A1 Pensipn SYSTEM. e 4
113 Political Stability . .........oo\s e 7805 37 AT2 TAXEHON 52
104 Requlatory QUalIty. ... ..oooo o oo 5870 47 413 Brainretention ... 25
115 COMUPTION oo 5135 38 4.2 Lifestyle ..o 57
12 Market Landscape. .o .oooo oo 5370 51 421 Environmental performance..............coo.ooee 8012 41
121 Competition INensity . ... 7079 53 422 Personalsafety ... 5893 64
122 Ease of doing business ... B B 6375 54 423 Physician density . ... 14.14 80
1.23  Clusterdevelopment........oooviiiiiiiiiiii e 5041 40 424 Sanitation 54
124 R&Dexpenditure....... ..ot 1095 59
125 ICTINfrastruCture. ..o 59.21 59
126 Technology utilisation...................cocciii .. 67.10 42 5 VOCATIONAL AND TECHNICAL SKILLS.. 62
1.3 Business and Labour Landscape............................ 61.82 56 5.1 Mid-Level Skills ... 71
Labour Market Flexibility 511 Workforce with secondary education ...................... 79
131 Ease of NiMNg......ooo 2233 104 512 Population with secondary education...................... 80
132 Easeofredundancy ... 100 1 513  Technicians and associate professionals.................... 29
Management Practice 514  Labour productivity peremployee......................... 68
133 Labour-employer cooperation .................cocoeeiiii... X 17 52 Employability. . ... 43
134  Professional management........... . .59, 40 521  Ease of finding skilled employees .......................... 14
13.5  Relationship of pay to productivity 39 522  Relevance of education system to the economy ........... 59.00 28
523 Availability of scientists and engineers 29
524 Skills gap as major constraint..............ccoooeiiiiii... 82
2 ATTRACT . it iiiiiiiittiettnnrsnnssnnssnnssnnnssss59.35 25
2.1 External Openness ... ...t 51.17 25
Attract Business 6 GLOBAL KNOWLEDGE SKILLS ......ccvvivvinnnnnnn 37.52 36
PAR FDI and technology transfer................c.oooooieoonn. 71.27 12 6.1 High-Level Skills . ... 29.21 62
212 Prevalence of foreign ownership ..................ooo. 67.87 32 6.1.1 Workforce with tertiary education.......................... 40.78 44
Attract People 6.1.2  Population with tertiary education......................... 3495 30
213 MIgrant StOCK. . .....ooue e 19.20 42 6.1.3  Professionals...........ooii 31.21 56
214 International StUAeNTS ...t n/a  n/a 6.14  Researchers......................... 15.96 42
205 Brain gain. ..o 46.35 40 6.1.5  Senior officials and managers ... 15.73 67
2.2 INternal OPeNNESS . ...t 67.52 24 6.1.6  Quality of scientific institutions.................cooiiiii. 59.31 34
Social Diversity 6.1.7  Scientific journal articles. ... 6.52 87
221 Tolerance of MINOMTIES ... ..o 62.22 31 6.2 Talent IMpact. . ... 21
222 Tolerance of imMmigrants..............oooiiiiiiiaaiaiiii. 81.38 25 6.2.1 Innovation output. ... 43
223 Social mobility. . ....o.ooi 66.00 31 6.22  High-value exports................ocoo 1
Gender Equality Entrepreneurship
224 Female graduates ..........ooiiiii 85.67 17 6.2.3  New product entrepreneurial activity ...................... 39.21 54
225  Genderearnings gap ... vttt 56.00 84 6.24  New businessdensity ... 6.21 66
226  Business opportunities forwomen ... 53.85 78
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CROATIA

Key Indicators

COUNTRY PROFILES

Rank (out of 118) .. ..ot 4 5

GDP per capita (PPPUS$). ..., 21,880.48
Income group ... High income GDP (US$ billions) . . ..ot e e 48.73
Regionalgroup.......... ... oo i Europe GTCISCOTE . ..ottt e 49.22
Population (millions). . ...... ... ... ... 4.22 GTCI score (income group average) ..................... 59.74
GTCI 2017 Country Profile by Pillar Score  Rank
3 GROW. ..iiiiiiiitiineeiaeenneennsecnsssnnsenanens 49.66 36
Enable .
31 Formal Education. ... 471 29
:;go Enrolment
301 Vocational enrolment ... 81.65 6
Global Attract 312 Tertiéry enrolment. . ... 5447 39
knowledge skills Quality
313 Tertiary education expenditure. . .. 65
314 Reading, maths, science ... 32
315 University ranking ... 62
32 Lifelong Learning. .......oooi i 65
321 Quality of management schools.................coooiiin. 72
. 322 Prevalence of training infirms......................L. 27
Vocatl.onal a.nd Grow 323  Employee development..........oooviiiiiiiiiiiiinn.. 107
technical skills o
33 Access to Growth Opportunities .....................o...... 51
Networks
331 Use of virtual social networks. ... 73.65 80
Retain 332  Use of virtual professional networks........................ 26.81 36
. Empowerment
® Croatia Income group average 333  Delegation of authority. ..o 40.67 86
334  Personal rights 46
Score  Rank
1 ENABLE............... .. ... 52.39 64
1.1 Regulatory Landscape. .........oooueeiiiiiiiiia i 53.21 51 4 RETAIN.............. 46
111 Government effectiveness ..., 56.78 40 41 Sustainability 64
1.1.2 Business-government relations. ..o 30.38 13 411 Pension system. ... 29
113 Political Stability ... oo 40 402 TaXation .o 23.64 14
114 REGUIALOTY QUAIILY . .+ v veeeeee oo 54 413 Brain retention ... 17.61 14
115 COMUPTION oo 46 4.2 Lifestyle ..o 77.30 24
1.2 Market Landscape . ......vovieie i 52 421 Environmental performance..............coo.ooee 93.09 1>
121 COMPELIioN NTENSIY ... eveeeeee e 77 422 Personal safety ... 8091 27
122 Ease of doing business ... ) 38 423 Physician density . ... 38.59 33
1.23  Clusterdevelopment........oooviiiiiiiiiiii e 104 424 Sanitation il
124 R&Dexpenditure....... ..ot 40
125 ICTINfrastruCture. ..ot 37
126 Technology utilisation. ..., 66 5 VOCATIONAL AND TECHNICAL SKILLS.. 28
1.3 Business and Labour Landscape............................ 50.39 97 5.1 Mid-Level Skills ... 12
Labour Market Flexibility 5.1 Workforce with secondary education ...................... 7
131 Ease of NiMNg......ooo 55.67 70 512 Population with secondary education...................... 9
132 Easeof redundancy ............coooiiiiiiiii 60 81 513 Technicians and associate professionals.................... 33
Management Practice 514  Labour productivity peremployee......................... 43
133 Labour-employer CoOperation ................cocoviein. 4261 111 52 Employability....... ..o 65
134  Professional management........... 92 521  Ease of finding skilled employees .......................... 93
13.5  Relationship of pay to productivity 66 5.2.2  Relevance of education system to the economy ........... 35.64 91
523 Availability of scientists and engineers 74
524 Skills gap as major constraint..............ccoooeiiiiii... 13
2 ATTRACT .t iiiiiiiitiitttinttnnssnnssnnssensesss . 41.70 87
2.1 External Openness ... ...t 2876 102
Attract Business 6 GLOBAL KNOWLEDGE SKILLS ........covvvvinannnn 34.34 44
211 FDI'and technology transfer.................oooo . 4619 102 6.1 High-Level SKills ... 40.82 35
212 Prevalence of foreign ownership ..................ooo. 5015 91 6.1.1 Workforce with tertiary education.......................... 39.00 49
Attract People 6.1.2  Population with tertiary education......................... 3031 4
213 MIgrant StOCK. . .....oe e 29.86 25 6.1.3  Professionals...........ooii 40.61 42
214 International StUENTS ... ..ot 2.59 79 6.14  Researchers......................... 18.40 39
215 Brain gain. ..o 15.01 14 6.1.5 Senior officials and managers ........................... 2416 55
2.2 Internal Openness............oooeeei e 54.64 73 6.1.6  Quality of scientific institutions.......................oe... 50.21 50
Social Diversity 6.1.7  Scientific journal articles. ... 83.03 4
221 Tolerance of MINOMTIES ... ..ot 48.89 50 6.2 Talent IMpact. . ... 55
222 Tolerance of imMmigrants..............oooiiiiiiiaaiaiiii. 39.04 96 6.2.1 Innovation output.... 40
223 Social mobility. ... 4294 104 6.2.2  High-value exports...............ooooiiii 44
Gender Equality Entrepreneurship
224 Female graduates ..........ooiiiii 75.88 40 6.2.3  New product entrepreneurial activity ...................... 22.54 77
225  Genderearnings gap ... vttt 70.39 38 6.24  New businessdensity ... 26.70 23
226  Business opportunities forwomen ... 50.69 92
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COUNTRY PROFILES

CYPRUS

Key Indicators

Rank (out of 118) .. ..ot 3 0

GDP per capita (PPPUS$). ..., 30,734.18
Income group ..........eiiiiiiiiiiii High income GDP (US$ billions) . . ..ot e e 19.32
Regional group ........... Northern Africa and Western Asia GTCISCOTE . o o vttt ettt e e ettt 55.70
Population (millions). . ... 1.17 GTCI score (income group average) ..................... 59.74
GTCI 2017 Country Profile by Pillar Score  Rank
Enable 3 GROW. . tiiittiiitiinenineeneresnssenasennssnnncnas 49.58 37
31 Formal Education. ... 26.29 65
+100
[90 Enrolment
301 Vocational enrolment ... 16.99 75
Global Attract 312 Tertiary enrolment. ..o 46.43 48
knowledge skills Quality
313 Tertiary education expenditure. . .. 28
314 Reading, maths, science ... 40
315 University ranking ... 0.00 76
32 Lifelong Learning. .......oooi i 56.78 39
321 Quality of management schools.................coooiiin. 6243 34
. 322 Prevalence of training infirms..................o n/a n/a
Y:;g:i:fi;;llli Grow 323  Employee development.... R L LT EEEREEE PR R P RRERR 51.14 52
33 Access to Growth Opportunities .....................o...... 65.67 21
Networks
331 Use of virtual social networks. ... 81.99 36
Retain 332  Use of virtual professional networks........................ 3707 25
Empowerment
® Cyprus Income group average 333  Delegation of authority. ..o 49.78 42
334  Personal rights. 7
Score  Rank
1 ENABLE............... .. ....59.89 M
1.1 Regulatory Landscape. .........oooueeiiiiiiiiia i 68.59 27 4 RETAIN.............. 36
111 Government effectiveness ..................cooiiiiii... 69.52 28 41 Sustalinab'\\ity 40
1.1.2 Business-government relations. ..o 62.09 48 A1 Pension syStem. ... n/a
113 Political stability ... 7947 35 A2 TaXEHON 1
114 Regulatory quality.......oooo 7243 27 413 Brainretention ... 44
115 COMUPTION oo 5046 30 4.2 Lifestyle ..o 38
12 Market Landscape. .o .oooo oo 5642 41 421 Environmental performance..............coo.ooee 8052 39
1.2.1 Competition INtEeNSItY . ....ovveeeiii e 71.50 45 422 Personalsafety ... 7654 34
122 Ease of doing business ... B B 6998 44 423 Physician density . ... 2990 53
1.23  Clusterdevelopment.......coooviiiiiiiiiiiiii e 48.19 50 424 Sanitation 1
124 R&D expenditure ... .. ..ot 11.19 57
125 ICTINfrastruCture. ..ot 68.67 45
126 Technology utilisation. ..., 68.99 37 5 VOCATIONAL AND TECHNICAL SKILLS.. 29
1.3 Business and Labour Landscape............................ 54.64 83 5.1 Mid-Level Skills ... 41
Labour Market Flexibility 511 Workforce with secondary education ...................... 48
131 Ease of NiMNg......ooo 55.67 70 512 Population with secondary education...................... 44
132 Easeofredundancy ... 60 81 513  Technicians and associate professionals.................... 31
Management Practice 514  Labour productivity peremployee......................... 27
133 Labour-employer cooperation ................c.oooeeiiii... 37 52 Employability. . ... 16
134  Professional management........... 84 521  Ease of finding skilled employees .......................... 5
13.5  Relationship of pay to productivity 65 522  Relevance of education system to the economy ........... 64.33 18
523 Availability of scientists and engineers 20
524  Skills gap as major constraint..............ccoooiiiiiiL. n/a
2 ATTRACT . cetiieiiineninnnnnns cereeeeeess53.39 37
2.1 External Openness ... ...t 51.13 26
Attract Business 6 GLOBAL KNOWLEDGE SKILLS ......ccvvivvinnnnnnn 51.08 17
211 FDI'and technology transfer...............ocoociiii . 53.69 79 6.1 High-Level Skills ... 43.14 33
212 Prevalence of foreign ownership ..................ooo. 5398 76 6.1.1 Workforce with tertiary education.......................... 69.74 9
Attract People 6.1.2  Population with tertiary education......................... 43.09 17
213 MIGrant StOCK. . .....oue e 36.99 18 6.1.3  Professionals...........ooii 51.52 24
214 International StUAENtS . .....oviiet i 74.82 10 614  Researchers........................ 9.29 49
215 Brain gain. ... 36.17 70 6.1.5 Senior officials and managers ... 23.03 60
2.2 INternal OPeNNEsS. ...t 55.65 67 6.1.6  Quality of scientific institutions.................cooiiiii. 51.99 44
Social Diversity 6.1.7  Scientific journal articles. ... 53.30 28
221 Tolerance of MINOItIES ... oo 30.00 80 6.2 Talent IMpact. . ... 5
222 Tolerance of immigrants. .............oooviiiiiiiaiiaiiii. 4788 78 6.2.1 Innovation output. ... 4]
223 Social mobility. ... 5341 66 6.2.2  High-value exports...............ooooiiii 6
Gender Equality Entrepreneurship
224 Female graduates ... ..ot 80.31 25 6.2.3  New product entrepreneurial activity ........................ n/a n/a
225  Genderearnings gap ... .veut et 64.88 50 6.24  New businessdensity ... 79.34 6
226  Business opportunities forwomen ... 5744 69
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CZECH REPUBLIC

Key Indicators

COUNTRY PROFILES

Rank (out of 118) .. ..ot 2 3

GDP per capita (PPPUS$). ..., 32,167.06
Income group ... High income GDP (US$ billions) . .. ..ot e e e e 181.81
Regionalgroup.......... ... oo i Europe GTCLSCOTE . . vttt et e e e e 60.17
Population (millions). ....... ... .. .. ..o 10.55 GTCI score (income group average) ..................... 59.74
GTCI 2017 Country Profile by Pillar Score  Rank
3 GROW. .iiiiiiiitiienieeennsesnssenasenassnnnenns 57.01 24
Enable .
31 Formal Education. ... 5391 20
+100
[90 Enrolment
301 Vocational enrolment ... 86.65 4
Global Attract 312 Tertiéry enrolment. . ... 5795 31
knowledge skills Quality
313 Tertiary education expenditure. . .. 56
314 Reading, maths, science ... 18
315 University ranking ... 37
32 Lifelong Learning. .......oooi i 34
321 Quality of management schools.................coooiiin. 58
. 322 Prevalence of training infirms......................L. 18
Vocatl_onal a,nd Grow 323  Employee development..........oooviiiiiiiiiiiiinn.. 38
technical skills -
33 Access to Growth Opportunities .....................o...... 37
[ Networks
3 331 Use of virtual social networks. ... 81.60 39
Retain 332  Use of virtual professional networks........................ 2192 46
. Empowerment
® Czech Republic Income group average 333  Delegation of authority. ..o 51.02 38
334  Personal rights 34
Score  Rank
1 ENABLE............... .. ....68.15 26
1.1 Regulatory Landscape............coooiiiiiiiiiiiaiin. 64.18 37 4 RETAIN...0ovvnneenes 18
111 Government effectiveness ..., 66.27 32 41 Sustainability 24
1.1.2 Business-government relations. ..o 44.63 93 411 Pension system. ... 3
113 Political Stability . .........oo\s e 2 A2 TBXAHON &
114 REGUIATONY QUAIILY oo 30 413 B.rain FEtentioN L. oot 51
115 COMUBLION -+ 35 4.2 Lifestyle ..o 12
1.2 Market Landscape . ......vovieie i 28 421 Environmental performance. ... 88.78 27
121 Competition INensity . ... 9 422 Personal safety ... 97.85 6
122 Ease of doing business ... _ 34 423 Physician density . ... 46.68 18
1.23  Clusterdevelopment........oooviiiiiiiiiiii e 51 424 Sanitation 23
124 R&Dexpenditure....... ..ot 19
125 ICTINfrastruCture. ..o 36
126 Technology utilisation................coiiiii s 47 5 VOCATIONAL AND TECHNICAL SKILLS.. 5
1.3 Business and Labour Landscape............................ 7597 16 5.1 Mid-Level Skills ... 1
Labour Market Flexibility 511 Workforce with secondary education ...................... 3
131 Ease of NiMNg......ooo 89.00 23 512 Population with secondary education..................... 1
132 Easeofredundancy .............coooiiiiiiiiii 100 1 513 Technicians and associate professionals.................... 4
Management Practice 514  Labour productivity peremployee......................... 36
133 Labour-employer cooperation .....................c....... 38 5.2 Employability. ... 62
134  Professional management........... 25 521  Ease of finding skilled employees .......................... 76
13.5  Relationship of pay to productivity 15 5.2.2  Relevance of education system to the economy ........... 4740 52
523 Availability of scientists and engineers 64
524 Skills gap as major constraint..............ccoooeiiiiii... 51
2 ATTRACT . it tiiiiiittiettnessenssnnssnnsssnnssss 56.02 30
2.1 External Openness ... ...t 48.83 32
Attract Business 6 GLOBAL KNOWLEDGE SKILLS ......ccvvivvinnnnnnn 41.07 30
2.1 FDI'and technology transfer.................oooo . 67.32 22 6.1 High-Level Skills . ... 4094 34
212 Prevalence of foreign ownership ..................ooo. 83.64 6 6.1.1 Workforce with tertiary education.......................... 35.76 57
Attract People 6.1.2  Population with tertiary education.......................... 6.25 87
213 MIGrant StOCK. ...t 8.32 61 6.1.3  Professionals...........ooii 3848 47
214 International StUdENTS . .....tit oo 48.89 18 6.14  Researchers......................... 39.20 26
215 Brain gain. ..o 3598 71 6.1.5 Senior officials and managers ........................... 26.40 52
2.2 Internal OpPeNNeSS. . ... ... e 63.22 35 6.1.6 Quality of scientific institutions................cooii .. 61.13 32
Social Diversity 6.1.7  Scientific journal articles.................... 79.32 9
221 Tolerance of MINOTItIES ......oo o 68.89 17 6.2 Talent IMpact. . ... 24
222 Tolerance of imMmigrants..............oooiiiiiiiaaiaiiii. 4447 86 6.2.1 Innovation output.... 17
223 Social mobility. ... 65.92 32 6.2.2  High-value exports...............ooooiiii 33
Gender Equality Entrepreneurship
224 Female graduates ..........ooiiiii 82.05 23 6.2.3  New product entrepreneurial activity ...................... 53.15 25
225  Genderearnings gap ... vttt 5945 70 6.24  New businessdensity ... 19.67 33
226  Business opportunities forwomen ... 5851 60
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COUNTRY PROFILES

DENMARK

Key Indicators

Rank (out of 118) .. ... e GDP per capita (PPPUS$). ..., 46,635.24
Income group ...t High income GDP (US$ billions) . .. ..ot e e e e 295.16
Regionalgroup.......... ... oo i Europe GTCLSCOTE . . vttt et e 68.59
Population (millions). . ...... ... ... ... 5.68 GTCI score (income group average) ..................... 59.74
GTCI 2017 Country Profile by Pillar Score  Rank
Enable 3 GROW. .tiiitiiiiiiinenineennsesnscenasenascnnncnns 73.65 3
31 Formal Education. ... 64.28 6
+100
[90 Enrolment
301 Vocational enrolment ... 52.02 27
Global Attract 312 Tertiéry enrolment. . ... 72.84 11
knowledge skills Quality
313 Tertiary education expenditure. . .. 5
314 Reading, maths, science ... 21
315 University ranking ... 14
32 Lifelong Learning. .......oooi i 13
321 Quality of management schools.................coooiiin. 16
. 322 Prevalence of training infirms..................o n/a
Vocational and Grow 323  Employee development 16
technical skills 2. L TP ERI T
33 Access to Growth Opportunities .....................o...... 2
[ Networks
} 331 Use of virtual social networks. ... 86.22 21
Retain 332  Use of virtual professional networks........................ 85.74 4
Empowerment
® Denmark Income group average 333  Delegation of authority. ..o 84.94 1
334  Personal rights 11
Score  Rank
1 ENABLE............... .. ... 83.35 3
1.1 Regulatory Landscape. .........oooueeiiiiiiiiia i 87.39 10 4 RETAIN.............. 15
111 Government effectiveness ..., 88.85 8 41 Sustainability 5
1.1.2 Business-government relations. ..o 74.56 19 411 Pension system. ... 8
113 Political Stability . ..........ovs oo 23 A2 TaXEHON 2889 109
114 REGUIALOTY QUAIILY . .+ v veeeeee oo 1 413 Brain retention ... 55.55 27
115 COMUPTION oo ] 4.2 Lifestyle ..o 85.08 8
1.2 Market Landscape. .. ....oovoii 7 4.2 Environmental performance..............coooene 97.26 4
121 COMPELIioN NTENSIY ... eveeeeee e 44 422 Personal safety ... 98.66 5
122 Ease of doing business ... ) 3 423 Physician density . ... 44.87 23
1.23  Clusterdevelopment........oooviiiiiiiiiiii e 23 424 Sanitation 16
124 R&Dexpenditure....... ..ot 6
125 ICTINfrastruCture. ..ot 12
126 Technology utilisation. ..., 15 5 VOCATIONAL AND TECHNICAL SKILLS.. 17
13 Business and Labour Landscape................ooooi 85.16 4 5.1 Mid-Level Skills ... 18
Labour Market Flexibility 511 Workforce with secondary education ...................... 35
131 Ease of NiMNg. ..o 100.00 1 512 Population with secondary education...................... 25
132 Easeofredundancy .............coooiiiiiiiiii 100 1 513 Technicians and associate professionals.................... 15
Management Practice 514  Labour productivity peremployee......................... 19
133 Labour-employer cooperation .....................c....... 2 5.2 Employability. ... 32
134  Professional management........... 8 521  Ease of finding skilled employees .......................... 13
13.5  Relationship of pay to productivity 27 522  Relevance of education system to the economy ........... 64.91 17
523 Availability of scientists and engineers 34
524  Skills gap as major constraint..............ccoooiiiiiiL. n/a
2 L 1 L P < [ .1 ] 15
2.1 External Openness ... ...t 5232 23
Attract Business 6 GLOBAL KNOWLEDGE SKILLS ........covvvvinannnn 54.34 14
211 FDI'and technology transfer................coociiii i, 65.00 29 6.1 High-Level Skills ... 61.57 9
212 Prevalence of foreign ownership ..................ooo. 73.15 20 6.1.1 Workforce with tertiary education.......................... 5210 26
Attract People 6.1.2  Population with tertiary education......................... 37.89 26
213 MIgrant StOCK. . .....oe e 2213 38 6.1.3  Professionals...........ooii 7545 3
214 International StUdENTS . ....tit oo 5273 16 6.14  Researchers......................... 87.71 2
215 Brain gain. ..o 4857 33 6.1.5 Senior officials and managers ........................... 15.17 69
2.2 Internal Openness............oooeeei i 80.20 10 6.1.6  Quality of scientific institutions.................cooiiiii. 7512 16
Social Diversity 6.1.7  Scientific journal articles. ... 87.56 3
221 Tolerance of MINOMTIES ... ..o 7333 N 6.2 Talent IMpPact. . ..o 18
222 Tolerance of imMmigrants..............oooiiiiiiiaaiaiiii. 88.78 13 6.2.1 Innovation output.... 12
223 Social mobility. ... 81.08 1 6.2.2  High-value exports...............ooooiiii 16
Gender Equality Entrepreneurship
224 Female graduates ..........ooiiiii 7145 53 6.2.3  New product entrepreneurial activity ...................... 59.72 13
225  Genderearnings Gap .. ... veie it 89.97 12 6.24  New business density ............coooiiiiiiiiiiii... 2513 26
226  Business opportunities forwomen ... 76.60 8
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COUNTRY PROFILES

DOMINICAN REPUBLIC

Key Indicators

Rank (out of 118) .. .. vviiiii i 84 GDP per capita (PPPUS$). ..., 14,211.72
Income group ...........ooiiiiii... Upper-middle income GDP (US$ billions) . . ..ot e e 67.10
Regional group . . .Latin, Central America and the Caribbean GTCIscore. ... 38.73
Population (millions). ........ ... 10.53 GTCI score (income group average) ..................... 42.66
GTCI 2017 Country Profile by Pillar Score  Rank
3 GROW. ..iiiiiiiitiineeiaeenneennsecnsssnnsenanens 36.68 85
Enable .
31 Formal Education. ... 13.64 98
:;go Enrolment
301 Vocational enrolment ... 1018 85
Global Attract 312 Tertiéry enrolment. . ... 41.19 54
knowledge skills Quality
313 Tertiary education expenditure. . .. 103
314 Reading, maths, science ... n/a
315 University ranking ... 0.00 76
32 Lifelong Learning. .......oooi i 53.15 49
321 Quality of management schools.................coooiiin. 45.40 94
. 322 Prevalence of training infirms......................L. 70.71 15
Y:;g:i:fi;;llli Grow 323  Employee development.... R L LT EEEREEE PR R P RRERR 43.34 89
33 Access to Growth Opportunities .....................o...... 43.25 85
Networks
331 Use of virtual social networks. ... 73.84 79
Retain 332  Use of virtual professional networks........................ 1273 67
o . Empowerment
® Dominican Republic Income group average 333  Delegation of authority. ..o 4449 67
334  Personal rights. 85
Score  Rank
1 ENABLE............... .. ....51.23 69
1.1 Regulatory Landscape. .........oooueeiiiiiiiiia i 44.36 74 4 RETAIN.............. 84
111 Government effectiveness ..................cooiiiiii... 2441 94 41 Sustainability 81
1.1.2 Business-government relations. ..o 64.02 39 A1 Pension system. ... ’ 69
113 Political Stability . ..........ovs oo , 52 A2 TaXEHON : 62
114 REGUIALOTY QUAIILY . .+ v veeeeee oo : 73 413 Brain retention ... . 68
115 COMUPTION oo , 90 4.2 Lifestyle ..o y 86
1.2 Market Landscape . ......vovieie i . 62 421 Environmental performance..............coo.ooee /1.33 56
121 COMPELIioN NTENSIY ... eveevree e . 23 422 Personal safety ... 1377 12
122 Ease of doing business ... B B ) 30 423 Physician density . ... 19.02 71
1.23  Clusterdevelopment........oooviiiiiiiiiiii e . 78 424 Sanitation 74
124 R&Dexpenditure ... .....cooiiiiiiiiii n/a n/a
125 ICTINfrastruCture. ..ot 31.33 97
126 Technology utilisation. ..., 58.61 69 5 VOCATIONAL AND TECHNICAL SKILLS.. 91
1.3 Business and Labour Landscape............................ 58.49 69 5.1 Mid-Level Skills ... X 74
Labour Market Flexibility 511 Workforce with secondary education ...................... . 58
131 Ease Of NiMNG. ..o 55.67 70 512 Population with secondary education...................... R 66
132 Easeofredundancy ... 100 1 513  Technicians and associate professionals.................... : 63
Management Practice 514  Labour productivity peremployee......................... ! 66
133 Labour-employer cooperation .................cocoeeiiii... X 65 52 Employability. . ... . 112
134  Professional management........... . LA 104 521 Ease of finding skilled employees .......................... . 83
13.5  Relationship of pay to productivity 97 522  Relevance of education system to the economy ........... 2748 110
523 Availability of scientists and engineers 102
524 Skills gap as major constraint..............ccoooeiiiiii... . 76
2 ATTRACT . it iiiiiiiitiiettnnnnnnssnnssnnnsnnnssss.47.83 56
2.1 External Openness ... ...t 38.14 59
Attract Business 6 GLOBAL KNOWLEDGE SKILLS ......ccvvivvinnnnnnn 19.31 86
PAR FDI and technology transfer.................oooooiiioion. 62.09 44 6.1 High-Level Skills . ... 20.74 81
212 Prevalence of foreign ownership ..................ooo. 67.54 34 6.1.1 Workforce with tertiary education.......................... 3495 59
Attract People 6.1.2  Population with tertiary education......................... 19.22 70
213 MIGrant StOCK. ...t 8.55 59 6.1.3  Professionals...........ooii 21.82 70
214 International StUAENtS . .....oviiit e 12.03 56 614  Researchers........................ n/a  n/a
215 Brain gain. ... 4048 57 6.1.5 Senior officials and managers ... 16.85 65
2.2 Internal OpPenness. ... ...t 57.53 57 6.1.6  Quality of scientific institutions.......................oe... 3157 107
Social Diversity 6.1.7  Scientific journal articles. ... 000 M8
221 Tolerance of MiNorities ........... ..o i, 4333 61 6.2 Talent IMPaCt. . ... . 84
222 Tolerance of immigrants. .............oooviiiiiiiaiiaiiii. 5944 57 6.2.1 Innovation output. ... .. 88
223 Social mobility. ... 44.71 98 6.2.2  High-value exports...............ooooiiii . 80
Gender Equality Entrepreneurship
224 Female graduates ... ..ot 85.17 18 6.2.3  New product entrepreneurial activity ...................... 36.00 59
225  Genderearnings gap ... .veut et 63.99 54 6.24  New businessdensity ... 6.79 62
226  Business opportunities forwomen ... 48.52 98
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COUNTRY PROFILES

ECUADOR

Key Indicators

Rank (out of 118) .. ..ot 79

GDP per capita (PPPUS$). ..., 11,388.16
Income group ...........ooiiiiii... Upper-middle income GDP (US$ billions) . .. ..ot e e e e 100.87
Regional group . . . Latin, Central America and the Caribbean GTCIscore. ... 39.13
Population (millions). ........ ... 16.14 GTCI score (income group average) ..................... 42.66
GTCI 2017 Country Profile by Pillar Score  Rank
3 GROW. . iiiitiiitiinenineeneresnssenasenascnnscnns 47.87 46
Enable .
31 Formal Education. ... 36.81 45
+100
[90 Enrolment
r80 301 Vocational enrolment ... 69.36 14
CGlobal [ Attract 312 Tertiéry eNroIMENt. ... 3458 62
knowledge skills Quality
313 Tertiary education expenditure. . .. 45
314 Reading, maths, science ... n/a
315 University ranking ... 66
32 Lifelong Learning. .......oooi i 30
321 Quality of management schools.................coooiiin. 59
. 322 Prevalence of training infirms......................L. 6
Y:;g:i:fi;;llli Grow 323  Employee development.... R L LT EEEREEE PR R P RRERR 82
33 Access to Growth Opportunities .....................o...... 72
Networks
331 Use of virtual social networks. ... 6336 103
Retain 332  Use of virtual professional networks........................ 2037 49
Empowerment
® Fcuador Income group average 333  Delegation of authority. ..o 47.04 56
334  Personal rights. 69
Score  Rank
1 ENABLE............... .. ... 44.57 93
1.1 Regulatory Landscape. .........oooueeiiiiiiiiia i 3415 98 4 RETAIN.............. 81
111 Government effectiveness ..................cooiiiiii... 2243 98 41 Sustainability 76
11.2 Business-government relations........................oo... 4517 91 A1 Pensipn SYSTEM. e 69
113 Political stability ... 6175 64 A2 TaXEHON >0
104 Requlatory QUalIty. ... ..oooo o oo 2112113 413 Brainretention ... 63
115 COMUPTION oo ] 23 4.2 Lifestyle ..o 85
1.2 Market Landscape . ......vovieie i . 88 421 Environmental performance..............coo.ooee 55.02 85
121 COMPELIioN NTENSIY ... eveeeeee e . 7 422 Personal safety ... 3195 99
122 Ease of doing business ... B B ) 95 423 Physician density . ... 22.06 67
1.23  Clusterdevelopment........oooviiiiiiiiiiii e . 88 424 Sanitation 73
124 R&D expenditure ... .. ..ot 7.86 71
125 ICTINfrastruCture. ..o 45.27 75
126 Technology utilisation...................cocciii .. 5818 70 5 VOCATIONAL AND TECHNICAL SKILLS.. 88
1.3 Business and Labour Landscape............................ 56.23 76 5.1 Mid-Level Skills ... 83
Labour Market Flexibility 511 Workforce with secondary education ...................... 64
131 Ease of NiMNg......ooo 4433 95 512 Population with secondary education...................... 54
132 Easeofredundancy ... 80 46 513  Technicians and associate professionals.................... 75
Management Practice 514  Labour productivity peremployee......................... 69
133 Labour-employer cooperation .................cocoeeiiii... . 51 5.2 Employability. . ... 92
134  Professional management........... . 47 78 5.2.1 Ease of finding skilled employees .......................... 64
13.5  Relationship of pay to productivity 59 522  Relevance of education system to the economy ........... 441 61
523 Availability of scientists and engineers 103
524 Skills gap as major constraint..............ccoooeiiiiii... 75
2 L 7 L > 3 4°] 83
2.1 External Openness ... ...t 2692 10
Attract Business 6 GLOBAL KNOWLEDGE SKILLS ......ccvvivvinnnnnnn 19.53 84
211 FDI'and technology transfer................coociiiios 4464 108 6.1 High-Level Skills ... 18.02 91
212 Prevalence of foreign ownership ..................ooo. 4240 104 6.1.1 Workforce with tertiary education.......................... 33.33 63
Attract People 6.1.2  Population with tertiary education......................... 1743 72
213 MIGrant StOCK. ...t 5.14 73 6.1.3  Professionals...........ooii 24.55 66
214 International StUAENTS ... ..ot 2.87 78 614  Researchers........................ 210 69
215 Brain gain. ... 3957 59 6.1.5 Senior officials and managers ... 6.74 86
2.2 Internal OpPenness. ... ...t 58.67 52 6.1.6  Quality of scientific institutions.......................oe... 3991 84
Social Diversity 6.1.7  Scientific journal articles. ... 211108
221 Tolerance of Minorities ........... .. i, 2778 86 6.2 Talent IMPaCt. . ... 21.04 76
222 Tolerance of imMmigrants..............oooiiiiiiiaaiaiiii. 7997 28 6.2.1 Innovation output.... 112
223 Social mobility. ... 53.30 68 6.2.2  High-value exports...............ooooiiii 67
Gender Equality Entrepreneurship
224 Female graduates ..........ooiiiii 7212 50 6.2.3  New product entrepreneurial activity ...................... 40.79 51
225  Genderearnings gap ... vttt 66.11 45 6.24  New businessdensity ...................oco n/a  n/a
226  Business opportunities forwomen ... 52.73 86
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COUNTRY PROFILES

EGYPT

Key Indicators

Rank (out of 118) .. ..ot 8 8 GDP per capita (PPPUS$). ..., 10,891.26
Income group ...........ooiiiiii... Lower-middle income GDP (US$ billions) . .. ..ot e e e e 330.78
Regional group ........... Northern Africa and Western Asia GTCISCOTE . . vt vttt e et e et 37.33
Population (millions). ........ ... 91.51 GTCI score (income group average) ..................... 36.50
GTCI 2017 Country Profile by Pillar Score  Rank
Enable 3 GROW. .iiiiiiiitiienieeennsesnssenasenassnnnenns 31.16 102
31 Formal Education. ... 33.60 53
:;go Enrolment
r80 301 Vocational enrolment ... 4700 33
Clobal [ Attract 312 Tertiéry enrolMent. ..o 25.04 76
knowledge skills Quality
313 Tertiary education expenditure. . .. n/a
314 Reading, maths, science ... n/a
315 University ranking ... . 48
32 Lifelong Learning. .......oooi i . 118
321 Quality of management schools.................coooiiin. . 118
. 322 Prevalence of training infirms....................L 237 89
Y:;g:i:fi;;llli Grow 323  Employee development..........oooviiiiiiiiiiiiinn.. 2899 18
33 Access to Growth Opportunities .....................o...... 4093 91
Networks
331 Use of virtual social networks. ... 79.52 50
Retain 33.2  Use of virtual professional networks. ........................ 6.54 89
Empowerment
® Lgypt Income group average 333  Delegation of authority. 31
334  Personal rights. 104
................................................................................ Score
Rank
1 ENABLE ....oiitiiiiiiiiiintiiaessacenancnnsennnes 104 4 RETAIN.............. 65
1.1 Regulatory Landscape 12 4.1 Sustainability 59
11 Government effectiveness ..., 1320 1M1 411 PENSION SYSTEM. ..ottt et . 46
112 Business-government relations. ... 3994 98 402 TaXatioN o . 85
113 Political stability ... 2172 114 413 Brain retention ........oo . 88
114 Regulatory quality.......oooo 2754 107 4.2 Lifestyle ..o X 67
115 Corruption ... 2568 79 421 Environmental performance...................o 5478 86
1.2 Market Landscape. . .....oovoii 42.06 96 422 Personalsafety ... 41.57 86
121 Competition iINtensity ...........ooeviuiiiiiiiiiiiienn 5395 114 423 Physician density .........oooiiiii 36.39 39
1.2.2  Easeof doing business ..o 36.50 104 424  Sanitation 53
1.23  Clusterdevelopment.......cooveiiiiiiiiiiii e 5448 30
1.24  R&D expenditure 47
125 [CT infrastructure 7 5 VOCATIONAL AND TECHNICAL SKILLS.. 69
126 Technology utilisation..............ccooonnn 4737 10 51 Mid-Level SKills .. .ooooe e . 68
13 Business and Labour Landscape................oooos 52.85 85 511 Workforce with secondary education ...................... . 52
Labour Market Flexibility 512  Population with secondary education........................ n/a
131 Base Of NiMiNG......o.ovni 100.00 ! 513  Technicians and associate professionals.................... X 54
132 Easeofredundancy ... 40104 514  Labour productivity peremployee......................... . 67
Management Practice 52 Employability. ... : 74
1.3.3  Labour-employer cooperation ..............cccovviiiiiin 52.15 82 591 Ease of finding skilled employees .......................... , 63
134 Professional management. ... 3549 115 5.2.2  Relevance of education system to the economy ........... 18.92 17
13.5  Relationship of pay to productivity......................... 3662 108 523 Availability of scientists and engineers 83
524 Skills gap as major constraint..............ccoooeiiiiii... . 29
2 ATTRACT ..t iiiitiiitiiettierennsennssnnssenssss..31.42 116
21 External Openness nm 6 GLOBAL KNOWLEDGE SKILLS ... evneveneenennnn.s 28.78 58
Altract Business 61 High-Level SKIllS ... .ovve oo 397 52
2.1 FDI and technology transfer.................ooooooioionn. 56.21 71 611 Workforce with tertiary education.......................... 3010 7
21.2 Prevalence of foreign ownership ... 3933109 6.1.2  Population with tertiary education.......................... n/a  n/a
Altract People 613 PIOESSIONAIS. ...\ e 3848 47
213 MIgrant stock. . ....o.ooii 1.03 101 614  Researchers... ... . 650 58
214 International students............oooi i 9.07 64 615 Senior officials and Managers .............................. 84.27 4
215 Braingain.......... 28.36 83 6.1.6  Quality of scientific institutions.......................oe... 2669 115
22 Internal Openness...............cooo 36.04 16 6.1.7  Scientific journal articles. ... 17.78 60
Social Diversity 6.2 Talent IMPaCt. . ... . 70
2.21 Tolerance of MINOMtIES ... ...vviie e . 107 6.21 Innovation output. .. o B 87
222 Tolerance of immigrants.. - - - m 6.2.2  High-value exports. ... . 74
223 Social mobility. ... . 17 Entrepreneurship
Gender Equality 6.2.3  New product entrepreneurial activity ...................... 41.36 49
224 Female graduates ..ot 5803 > 6.24  New business density ............coooiiiiiiiiiiiiiiia. n/a  n/a
225  Genderearnings gap ... .. oiie i 30.07 108
2.2.6  Business opportunities forwomen ... 55.88 71
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COUNTRY PROFILES

EL SALVADOR

Key Indicators

Rank (out of 118) .. ..ot 9 5

GDP per capita (PPPUSS$). ...t 8,602.07
Income group ...........cooiiiiiii... Lower-middle income GDP (US$ billions) . . ..ot e e 25.85
Regional group . . .Latin, Central America and the Caribbean GTCIscore. ... 35.17
Population (millions). ... 6.13 GTCI score (income group average) ..................... 36.50
GTCI 2017 Country Profile by Pillar Score  Rank
Enable 3 GROW. . tiiiiiiiiiiinenineeneresnssenasenascnnsenns 41.81 67
3.1 Formal Education. ... 16.75 93
Enrolment
301 Vocational enrolment ... 40.15 4
Global Attract 312 Tertiéry enrolment. . ... 2396 79
knowledge skills Quality
313 Tertiary education expenditure. . .. 104
314 Reading, maths, science ... n/a
315 University ranking ... 0.00 76
32 Lifelong Learning. .......oooi i 56.14 40
321 Quality of management schools.................coooiiin. 48.25 82
. 322 Prevalence of training infirms......................L. 7599 10
Y:;g:i:fi;;llli Grow 323  Employee development..........oooviiiiiiiiiiiiinn.. 4417 85
33 Access to Growth Opportunities .....................o...... 52.55 49
Networks
331 Use of virtual social networks. ... 7475 76
Retain 332  Use of virtual professional networks........................ 1230 68
Empowerment
@ ElSalvador Income group average 333  Delegation of authority. ..o 51.93 37
334  Personal rights. 41
................................................................................ Score
Rank
1 ENABLE ....oiitiiiiiiitiiietiianssacenaccnnscnnnss . 75 4 RETAIN.............. 95
1.1 Regulatory Landscape 69 4.1 Sustainability 100
111 Government effectiveness ..., 36.17 71 411 PENSION SYSTEM. ..ottt et 74
112 Business-government relations. ... 49.46 78 402 TaXatioN o 72
113 Political stability ... 58.20 74 413 Brain retention ........oo 83
114 Regulatory quality.......oooo 54.21 57 4.2 Lifestyle ..o 94
115 Corruption ..o 29.73 66 421 Environmental performance...................o 57.80 83
1.2 Market Landscape. .. ....ooooii 44.44 87 422 Personalsafety ... 14.02 10
121 Competition intensity ... 68.77 59 4.23  Physician density ... 2040 70
1.2.2  Easeof doing business ..o 52.58 77 424  Sanitation 86
1.23  Clusterdevelopment.......cooveiiiiiiiiiiii e 4447 67
1.24  R&D expenditure 103
125 [CT infrastructure /8 5 VOCATIONAL AND TECHNICAL SKILLS.. 929
126 Technology utilisation..............ccooonnn 5728 74 51 Mid-Level SKills ..o oooo 89
13 Business and Labour Landscape................c.oooes 58.00 /1 511 Workforce with secondary education ...................... 92
Labour Market Flexibility 5.1.2  Population with secondary education...................... 79
131 Base Of NIMiNG........ooni 55.67 70 513  Technicians and associate professionals.................... 68
132 Easeofredundancy ... 100 ! 514  Labour productivity peremployee..................ooooie. n/a
Management Practice 52 Employability. ... 106
133 Labour-employer cooperation .......................o.... 5248 79 5.2.1 Ease of finding skilled employees .......................... 74
134 Professional management. ... 44.02 73 5.2.2  Relevance of education system to the economy ........... 3108 104
13.5  Relationship of pay to productivity......................... 3782 106 523 Availability of scientists and engineers m
524 Skills gap as major constraint..............ccoooeiiiiii... 66
2 ATTRACT . it iiiiiiittiettinssenssnnssnnsssnsesss 40.05 929
21 External Openness 108 6 GLOBAL KNOWLEDGE SKILLS «..evneveenennennnnnnn 9.59 115
Attract Business 61 High-Level SKIllS ... .ovve oo 176 11
PANI FDI and technology transfer.................oooooiieion. 4975 96 611 Workforce with tertiary education. .......................... 000 99
21.2 Prevalence of foreign ownership ... 55.23 69 6.1.2  Population with tertiary education ...................ooe 15.99 74
Altract People 613 PIOESSIONAIS. ...\ e 18 87
213 MIgrant stock. . .....ooii 1.36 97 614  Researchers.. ... . n/a  n/a
214 International Students................oo 203 81 6.1.5  Senior officials and managers ... 7.30 85
215 Braingain.......... 29.74 84 6.1.6  Quality of scientific institutions.......................oe... 34.80 98
22 Internal Openness...............cooo 5247 84 6.1.7  Scientific journal articles. ... 0.67 116
Social Diversity 62 TAleNTIMPACT. ..o 742113
2.21 Tolerance of MINOMtIES . ... o.vvviie e z 58 6.2.1 Innovation output. ... o B 95
222 Tolerance of immigrants.. - - - o1 6.2.2  High-value exports. ... 9.75 85
223 Social mobility. ... . 103 Entrepreneurship
Gender Equality 6.2.3  New product entrepreneurial activity ....................... 0.04 90
224 Femalegraduates ...........oooviiiiiiiii 69.19 58 624 New business density ..............o.c.ooocvveiieiii . 284 8
225  Genderearnings gap ... ... oiie i 57.65 79
226  Business opportunities forwomen ... 4245 14
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ESTONIA

Key Indicators

COUNTRY PROFILES

Rank (out of 118) .. ..ot 2 0

GDP per capita (PPPUS$). ..., 28,094.80
Income group ... High income GDP (US$ billions) . . ..ot e e 22.69
Regionalgroup.......... ... oo i Europe GTCISCOTE . ..ottt e 61.72
Population (millions). . ...... ... ... ... 1.31 GTCI score (income group average) ..................... 59.74
GTCI 2017 Country Profile by Pillar Score  Rank
3 GROW. ..iiiiiiiitiineeiaeenneennsecnsssnnsenanens 56.84 25
Enable .
3.1 Formal Education. ... 4848 27
+100
[90 Enrolment
301 Vocational enrolment ... 411.21 38
Global Attract 312 Tertiéry enrolment. . ... 65.04 21
knowledge skills Quality
313 Tertiary education expenditure. . .. 53
314 Reading, maths, science ... 5
315 University ranking ... 45
32 Lifelong Learning. .......oooi i 47
321 Quality of management schools.................coooiiin. 35
. 322 Prevalence of training infirms......................L. 49
Vocatl.onal a.nd Grow 323  Employee development..........oooviiiiiiiiiiiiinn.. 30
technical skills o
33 Access to Growth Opportunities .....................o...... 17
[ Networks
} 331 Use of virtual social networks. ... 88.07 15
Retain 332  Use of virtual professional networks........................ 26.10 40
. Empowerment
® Estonia Income group average 333  Delegation of authority. ..o 5913 24
334  Personal rights 2
Score  Rank
1 ENABLE............... .. ....70.61 23
1.1 Regulatory Landscape. .........oooueeiiiiiiiiia i 74.88 20 4 RETAIN.............. 23
111 Government effectiveness ..., 66.95 30 41 Sustainability 3
11.2 Business-government relations........................oo... 67.98 33 411 Pensipn SYSTEM. e 6
113 Political Stability . ..........ovs oo 31 A2 TaXEHON 39
114 REGUIALOTY QUAIILY . .+ v veeeeee oo 13 413 Brain retention ... 80
115 COMUPTION oo 29 4.2 Lifestyle ..o 21
1.2 Market Landscape . ......vovieie i 24 421 Environmental performance..............coo.ooee 96.10 8
121 COMPELIioN NTENSIY ... eveeeeee e 18 422 Personal safety ... 7898 31
122 Ease of doing business ... ) 14 423 Physician density . ... 41.73 29
1.23  Clusterdevelopment........oooviiiiiiiiiiii e 59 424 Sanitation 39
124 R&Dexpenditure ....... ..ot 20
125 ICTINfrastruCture. ..o 25
126 Technology utilisation................coiiiii s 29 5 VOCATIONAL AND TECHNICAL SKILLS.. 23
1.3 Business and Labour Landscape............................ 7011 25 5.1 Mid-Level Skills ... 21
Labour Market Flexibility 511 Workforce with secondary education ...................... 22
131 Ease of NiMNg......ooo 66.67 51 512 Population with secondary education...................... 8
132 Easeofredundancy ... 80 46 513  Technicians and associate professionals.................... 31
Management Practice 514  Labour productivity peremployee......................... 4
133 Labour-employer cooperation .....................c....... 26 5.2 Employability. ... 39
134  Professional management........... 24 521  Ease of finding skilled employees .......................... 86
13.5  Relationship of pay to productivity 8 5.2.2  Relevance of education system to the economy ........... 56.00 33
523 Availability of scientists and engineers 70
524 Skills gap as major constraint..............ccoooeiiiiii... 7
2 ATTRACT . i iiiiiiiitiiettintennssnnssnnnsennesss.54.01 32
2.1 External Openness ... ...t 45.62 35
Attract Business 6 GLOBAL KNOWLEDGE SKILLS ......ccvvivvinnnnnnn 60.11 4
211 FDI'and technology transfer................coociiii i, 64.10 35 6.1 High-Level Skills ... 58.72 15
212 Prevalence of foreign ownership ..................ooo. 79.28 7 6.1.1 Workforce with tertiary education.......................... 64.08 16
Attract People 6.1.2  Population with tertiary education......................... 62.59 6
213 MIgrant StOCK. . .....oe e 33.86 21 6.1.3  Professionals...........ooii 59.09 16
214 International StUdENTS . ....tit oo 14.92 50 6.14  Researchers......................... 40.27 25
215 Brain gain. ..o 3593 72 6.1.5 Senior officials and managers ........................... 50.56 13
2.2 Internal Openness............oooeeei i 62.41 38 6.1.6  Quality of scientific institutions.................cooiiiii. 69.26 22
Social Diversity 6.1.7  Scientific journal articles. ... 65.18 17
221 Tolerance of MINOIItIeS ..o 4222 65 6.2 Talent IMpact. . ... 2
222 Tolerance of imMmigrants..............oooiiiiiiiaaiaiiii. 2538 108 6.2.1 Innovation output. ... 14
223 Social mobility. ... 75.39 19 6.2.2  High-value exports...............ooooiiii 20
Gender Equality Entrepreneurship
224 Female graduates ..........ooiiiii 96.20 3 6.2.3  New product entrepreneurial activity ...................... 541 24
225  Genderearnings gap ... vttt 63.48 55 6.24  New businessdensity ... 92.98 3
226  Business opportunities forwomen ... 77 20
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COUNTRY PROFILES

ETHIOPIA

Key Indicators

Rank (out of 118) ... ...t 1 10

GDP per capita (PPPUSS$). ...t 1,625.61
INcome group .......couiiiiiiii i Low income GDP (US$ billions) . . ..ot e e 61.54
Regionalgroup......................... Sub-Saharan Africa GTCISCOTE . o o vttt ettt e e ettt 29.90
Population (millions). ........ ... 99.39 GTCI score (income group average) ..................... 30.03
GTCI 2017 Country Profile by Pillar Score  Rank
3 GROW. .iiiiiiiitiienieeennsesnssenasenassnnnenns 28.14 111
Enable .
31 Formal Education. ... 14.30 96
:;go Enrolment
r80 301 Vocational enrolment ... 9.07 88
CGlobal [ Attract 312 Tertiéry eNrOIMENT. ... 249 105
knowledge skills Quality
313 Tertiary education expenditure. . .. 13
314 Reading, maths, science ... n/a
315 University ranking ... 0.00 76
32 Lifelong Learning. .......oooi i 40.53 98
321 Quality of management schools.................coooiiin. 45.82 91
. 322 Prevalence of training infirms......................L. 35.09 59
Y:;g:i:fi;;llli Grow 323  Employee development.... P RIERRIERRIERTEEE 40.67 97
33 Access to Growth Opportunities .....................o...... 29.58 14
Networks
331 Use of virtual social networks. ... 5656 111
Retain 33.2  Use of virtual professional networks. ........................ 000 M3
o Empowerment
® Ethiopia Income group average 333  Delegation of authority. ..o 39.36 97
334  Personal rights. 107
Score  Rank
1 ENABLE............... .. ... 38.59 109
1.1 Regulatory Landscape. .........oooueeiiiiiiiiia i 2946 106 4 RETAIN.............. 105
111 Government effectiveness ..................cooiiiiii... 23.26 97 41 Sustalinab'\\ity 55
1.1.2 Business-government relations. ..o 49.86 77 A1 Pension syStem. ... n/a
113 Political stability ... 12 A2 TaXEHON 05
114 REGUIALOTY QUAIILY . .+ v veeeeee oo BT 413 Brain retention ... 53
115 COMUPTION oo 90 4.2 Lifestyle ..o 14
1.2 Market Landscape. .. ....oovoii 114 4.2 Environmental performance..............coooene 1629 N3
121 COMPELIioN NTENSIY ... eveeeeee e 0 422 Personal safety ... 41.29 87
122 Ease of doing business ... ) 110 423 Physician density ... ... 000 14
1.23  Clusterdevelopment........oooviiiiiiiiiiii e 93 424 Sanitation 1o
124 R&Dexpenditure ....... ..ot 51
125 ICTINfrastruCture. ....oouuot e 294 117
126 Technology utilisation...................cocciii .. 46.89 112 5 VOCATIONAL AND TECHNICAL SKILLS.. ......30.21 106
1.3 Business and Labour Landscape............................ 55.58 77 5.1 Mid-Level Skills ... 244 15
Labour Market Flexibility 511 Workforce with secondary education ....................... 334 96
131 Ease Of NiMNG. ..o 66.67 51 512 Population with secondary education....................... 399 99
132 Ease of redundancy ........c.ooviiiioiiiii 70 63 513 Technicians and associate professionals ...................... n/a n/a
Management Practice 514  Labour productivity peremployee..................coooi. 000 104
133 Labour-employer cooperation .................cocoeeiiii... 92 52 Employability. . ... 5798 44
134  Professional management........... 96 521  Ease of finding skilled employees .......................... 44.48 89
13.5  Relationship of pay to productivity 72 522  Relevance of education system to the economy ........... 44.68 59
523 Availability of scientists and engineers 77
524 Skills gap as major constraint..............ccoooeiiiiii... 5
2 ATTRACT . e tiieiiieninnnnnns teseeeeess..3710 106
2.1 External Openness ... ...t 33.77 73
Attract Business 6 GLOBAL KNOWLEDGE SKILLS ......ccvvivvinnnnnnn 14.03 103
211 FDI'and technology transfer................................ 50.78 89 6.1 High-Level Skills ... 16.71 97
212 Prevalence of foreign ownership ..................ooo. 4156 105 6.1.1 Workforce with tertiary education.......................... 26.38 78
Attract People 6.1.2  Population with tertiary education.......................... 090 103
213 MIGrant StOCK. ...t 2.23 90 6.1.3  Professionals...........ooii 20.00 76
214 International StUAeNTS ...t n/a  n/a 614  Researchers........................ 047 88
215 Brain gain. ..o 40.51 56 6.1.5 Senior officials and managers ........................... 67
22 INternal OPeNNESS . ...t 4044 m 6.1.6  Quality of scientific institutions 73
Social Diversity 6.1.7  Scientific journal articles. ... 75
221 Tolerance of MiNoOrities ........... .. i, 12.22 m 6.2 Talent IMPaCt. . ... 103
222 Tolerance of imMmigrants..............oooiiiiiiiaaiaiiii. 64.27 51 6.2.1 Innovation output. ... 100
223 Social mobility. ... 48.88 83 6.2.2  High-value exports...............ooooiiii 60
Gender Equality Entrepreneurship
224 Female graduates ...........ocooiiiiiiiiii 0.00 97 6.2.3  New product entrepreneurial activity ...................... 16.41 80
225  Genderearnings gap ... vttt 61.17 61 6.24  New businessdensity ..................cocoi 0.00 95
226  Business opportunities forwomen ... 56.10 70
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FINLAND

Key Indicators

COUNTRY PROFILES

Rank (out of 118) .. ... e GDP per capita (PPPUS$). ..., 40,600.92
Income group ...t High income GDP (US$ billions) . .. ..ot e e e e 229.81
Regionalgroup.......... ... oo i Europe GTCISCOTE . ..ottt 68.56
Population (millions). . ...... ... ... ... 5.48 GTCI score (income group average) ..................... 59.74
GTCI 2017 Country Profile by Pillar Score  Rank
Enable 3 GROW......t ...................................... 73.53 4
31 Formal Education. ... 75.59 1
+100
[90 Enrolment
301 Vocational enrolment ... 100.00 1
Global Attract 312 Tertiéry enrolment. . ... 82.07 3
knowledge skills Quality
313 Tertiary education expenditure. . .. 8
314 Reading, maths, science ... 4
315 University ranking ... 17
32 Lifelong Learning. .......oooi i "
321 Quality of management schools.................coooiiin. 12
. 322 Prevalence of training infirms..................o n/a
Vocational and
technical skills Grow 323  Employee development.... R L LT EEEREEE PR R P RRERR 10
33 Access to Growth Opportunities .....................o...... 16
Networks
331 Use of virtual social networks. ... 8941 10
Retain 332  Use of virtual professional networks........................ 36.65 26
. Empowerment
® Finland Income group average 333  Delegation of authority. ..o 76.99 5
334  Personal rights 12
Score  Rank
1 ENABLE............... .. .e..79.76 6
1.1 Regulatory Landscape. .........oooueeiiiiiiiiia i 94.39 2 4 RETAIN.............. 9
111 Government effectiveness ..., 94.88 3 41 Sustainability 10
11.2 Business-government relations........................oo... 91.67 5 411 Pensipn SYSTEM. e 18
113 Political Stability . ..........ovs oo 9468 5 A2 TaXEHON 88
114 Regulatory quality.......oooo 92.07 3 413 B.ram PEEENTION 7
105 COMUPLION oo oo 98.65 5 4.2 L|fe§ty\e .................................................... 15
12 Market Landscape. .o .oooo oo 7556 11 421 Environmental performance...............oooene 10000 1
121 COMPELIioN NTENSIY ... eveeeeee e 6265 82 422 Personalsafety ... 93.70 12
122 Ease of doing business ... B B 8786 9 423 Physician density . ... 3736 35
1.23  Clusterdevelopment........oooviiiiiiiiiiii e 65.10 15 424 Sanitation 35
124 R&Dexpenditure....... ..ot 7857 4
125 ICTINfrastruCture. ..o 78.52 28
126 Technology utilisation................coiiiii s 80.63 10 5 VOCATIONAL AND TECHNICAL SKILLS.. 2
1.3 Business and Labour Landscape............................ 69.33 29 5.1 Mid-Level Skills ... 17
Labour Market Flexibility 511 Workforce with secondary education ...................... 26
131 Ease of NiMNg......ooo 55.67 70 512 Population with secondary education...................... 31
132 Easeofredundancy ... 80 46 513  Technicians and associate professionals.................... 13
Management Practice 514  Labour productivity peremployee......................... 20
133 Labour-employer cooperation .....................c....... 20 5.2 Employability. ... 1
134  Professional management........... 3 521  Ease of finding skilled employees .......................... 1
13.5  Relationship of pay to productivity 38 5.2.2  Relevance of education system to the economy ........... 7857 4
523 Availability of scientists and engineers 1
524  Skills gap as major constraint..............ccoooiiiiiiL. n/a
2 2 L 17 L P x X+ 1 21
2.1 External Openness ... ...t 42.59 40
Attract Business 6 GLOBAL KNOWLEDGE SKILLS ........covvvvinannnn 50.69 18
211 FDI'and technology transfer................coociiii i, 56.55 70 6.1 High-Level Skills ... 63.54 5
212 Prevalence of foreign ownership ..................ooo. 64.86 45 6.1.1 Workforce with tertiary education.......................... 65.37 14
Attract People 6.1.2  Population with tertiary education......................... 38.26 25
213 MIgrant StOCK. . .....oe e 12.51 52 6.1.3  Professionals...........ooii 64.55 12
214 International StUdENTS . .....tit oo 36.78 23 6.14  Researchers......................... 86.78 3
215 Brain gain. ..o 42.24 52 6.1.5 Senior officials and managers ........................... 29.21 46
2.2 INternal OPeNNESS . ...t 83.52 4 6.1.6  Quality of scientific institutions.................cooiiiii. 79.30 10
Social Diversity 6.1.7  Scientific journal articles................cooi i 81.34 7
221 Tolerance of MINOTItIES ......oo o 96.67 3 6.2 Talent IMpact. . ... 30
222 Tolerance of imMmigrants..............oooiiiiiiiaaiaiiii. 76.76 32 6.2.1 Innovation output.... 10
223 Social mobility. . ... 89.98 1 6.2.2  High-value exports....... ... 46
Gender Equality Entrepreneurship
224 Female graduates ..........ooiiiii 78.00 33 6.2.3  New product entrepreneurial activity ...................... 40.67 52
225  Genderearnings gap ... vttt 81.27 20 6.24  New businessdensity ... 19.73 32
226  Business opportunities forwomen ... 7844 4
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COUNTRY PROFILES

FRANCE

Key Indicators

Rank (out of 118) .. ..ot 24

GDP per capita (PPPUS$). ..., 39,677.99
Income group ... High income GDP (US$ billions) . .. ..ot eeee e 2,421.68
Regionalgroup.......... ... oo i Europe GTCLSCOTE . . vttt et e 59.93
Population (millions). ....... ... .. .. ..o 66.81 GTCI score (income group average) ..................... 59.74
GTCI 2017 Country Profile by Pillar Score  Rank
Enable 3 GROW......t ...................................... 61.86 18
31 Formal Education. ... 54.27 18
:;go Enrolment
33 301 Vocational enrolment ... 40.23 40
Global Attract 312 Tert@ry enrolment. . ... 5492 38
knowledge skills Quality
313 Tertiary education expenditure. . .. 33
314 Reading, maths, science ... 19
315 University ranking ... 10
32 Lifelong Learning. .......oooi i 18
321 Quality of management schools.................coooiiin. 10
. 322 Prevalence of training infirms..................o n/a
Vocational and Grow 323  Employee development 26
technical skills 2. L TP ERI T
33 Access to Growth Opportunities .....................o...... 23
Networks
331 Use of virtual social networks. ... 81.16 43
Retain 332  Use of virtual professional networks........................ 4398 22
Empowerment
® France Income group average 333  Delegation of authority. ..o 4844 46
334  Personal rights 29
Score  Rank
1 ENABLE............... .. ....62.21 34
1.1 Regulatory Landscape. .........oooueeiiiiiiiiia i 65.66 31 4 RETAIN.............. 25
111 Government effectiveness ..., 7722 20 41 Sustainability 36
1.1.2 Business-government relations. ..o 3618 103 411 Pension system. ... 23
113 Political Stability ... oo 46 402 TaXation .o 33.62 101
114 REGUIALOTY QUAIILY . .+ v veeeeee oo o8 413 Brain retention ... 42.22 54
115 COMUPTION oo 2 4.2 Lifestyle ..o 78.87 19
1.2 Market Landscape . ......vovieie i 18 421 Environmental performance..............coo.ooee 95.37 10
121 COMPELIioN NTENSIY ... eveeeeee e 8 422 Personal safety ... 80.55 28
122 Ease of doing business ... ) 75 423 Physician density . ... 41.05 31
1.23  Clusterdevelopment........oooviiiiiiiiiiii e 24 424 Sanitation 29
124 R&Dexpenditure ....... ..ot 15
125 ICTINfrastruCture. ..o 1
126 Technology utilisation................coiiiii s 24 5 VOCATIONAL AND TECHNICAL SKILLS.. 7
1.3 Business and Labour Landscape............................ 4948 99 5.1 Mid-Level Skills ... 7
Labour Market Flexibility 5.1 Workforce with secondary education ...................... 27
131 Ease of NiMNg......ooo 2233 104 512 Population with secondary education...................... 28
132 Easeof redundancy ............cooiiiiiiiiiiii 60 81 513 Technicians and associate professionals.................... 3
Management Practice 514  Labour productivity peremployee......................... 15
133 Labour-employer CoOperation ................cocovieiins 102 52 Employability. ... 29
134  Professional management........... 27 521  Ease of finding skilled employees .......................... 7
13.5  Relationship of pay to productivity 54 522  Relevance of education system to the economy ........... 58.36 30
523 Availability of scientists and engineers 19
524  Skills gap as major constraint..............ccoooiiiiiiL. n/a
2 ATTRACT . i iiiiiiittiitttinrsenssnnssnnssenssssss57.96 26
2.1 External Openness ... ...t 5312 19
Attract Business 6 GLOBAL KNOWLEDGE SKILLS ........covvvvinannnn 46.33 24
211 FDI'and technology transfer................coociiii i, 65.67 25 6.1 High-Level Skills ... 51.78 22
212 Prevalence of foreign ownership ..................ooo. 73.28 19 6.1.1 Workforce with tertiary education.......................... 58.90 21
Attract People 6.1.2  Population with tertiary education......................... 3353 33
213 MIgrant stock. . ... oo 26.52 32 6.1.3  Professionals...........ooii 50.61 26
214 International StUdENTS . ....tit oo 5331 14 6.14  Researchers......................... 50.11 18
215 Brain gain. ..o 46.80 37 6.1.5 Senior officials and managers ........................... 4157 29
2.2 Internal Openness............oooeeei e 62.81 36 6.1.6  Quality of scientific institutions.................cooiiiii. 77.30 13
Social Diversity 6.1.7  Scientific journal articles................cooi i 5047 31
221 Tolerance of MINOTItIES ......oo o 40.00 70 6.2 Talent IMpact. . ... 25
222 Tolerance of imMmigrants..............oooiiiiiiiaaiaiiii. 77.01 31 6.2.1 Innovation output.... 22
223 Social mobility. ... 61.91 38 6.2.2  High-value exports...............ooooiiii 15
Gender Equality Entrepreneurship
224 Female graduates ..........ooiiiii 68.04 64 6.2.3  New product entrepreneurial activity ...................... 52.34 27
225  Genderearnings gap ... ....viiiii i 80.78 21 6.24  New business density ..........c.ooieiiiiiiiiiiiis 1294 44
226  Business opportunities forwomen ... 49.12 96
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COUNTRY PROFILES

GEORGIA

Key Indicators

Rank (out of 118) .. ..ot 70 GDP per capita (PPPUSS$). ...t 9,679.19
Income group ...........cooiiiiiii... Upper-middle income GDP (US$ billions) . . ..ot e e 13.97
Regional group ........... Northern Africa and Western Asia GTCISCOTE . o o vttt ettt e e ettt 42.10
Population (millions). ... 3.68 GTCI score (income group average) ..................... 42.66
GTCI 2017 Country Profile by Pillar Score  Rank
3 GROW. .iiiiiiiitiienieeennsesnssenasenassnnnenns 3115 103
Enable .
31 Formal Education. ... 17.94 88
:;go Enrolment
AR Vocational enrolment ... 10.66 84
Global Attract 312 Tertiéry enrolment. . ... 33.36 64
knowledge skills Quality
313 Tertiary education expenditure. . .. 33
314 Reading, maths, science ... n/a
315 University ranking ... 0.00 76
32 Lifelong Learning. .......oooi i 3182 116
321 Quality of management schools.................coooiiin. 46.87 89
. 322 Prevalence of training infirms....................L 9.37 88
Y:;g:i:fi;;llli Grow 323  Employee development.... P RIERRIERRIERTEEE 3922 103
33 Access to Growth Opportunities .....................o...... 43.69 82
Networks
331 Use of virtual social networks.................oooo 82.84 32
Retain 33.2  Use of virtual professional networks. ........................ 8.69 75
. Empowerment
® Georgia Income group average 333  Delegation of authority. 104
334  Personal rights. 79
Score  Rank
1 ENABLE............... .. ... 56.96 50
11 Regulatory Landscape. .........oooueeiiiiiiiiia i 56.31 46 4 RETAIN.............. 59
111 Government effectiveness ..., 50.75 43 41 Sustainability 63
1.1.2 Business-government relations. ..o 5913 61 A1 Pensipn SYSTEM. i . 66
113 Political stability ... 5605 77 A2 TaXEHON - 13
114 Regulatory quality.......oooo 68.32 33 413 Brain retention ... ’ 89
105 COMUPLION oo oo 4730 44 4.2 Lifestyle .o . 55
12 Market Landscape. .o .oooo oo 4859 69 421 Environmental performance..............coo.ooee 5200 93
1.2.1 Competition INtEeNSItY . ....ovveeeiii e 62.32 84 422 Personalsafety ... 64.21 51
122 Ease of doing business ... B B 8092 2 423 Physician density . ... 55.07 8
1.23  Cluster development.........oovueuiiiiii s 3367 105 424 Sanitation 70
124 R&D expenditure ... .. ..ot 3.57 89
125 ICTinfrastructure. ... ..o 5793 62
126 Technology utilisation. ..., 53.12 93 5 VOCATIONAL AND TECHNICAL SKILLS.. 57
13 Business and Labour Landscape................ooooi 6597 44 5.1 Mid-Level Skills ... . 52
Labour Market Flexibility 511 Workforce with secondary education ...................... . 9
131 Ease Of NiMNG. ..o 66.67 51 512 Population with secondary education...................... X 24
132 Easeofredundancy ... 100 1 513  Technicians and associate professionals.................... . 71
Management Practice 514  Labour productivity peremployee..................oo.o 9.12 79
133 Labour-employer cooperation ................c.oooeeiiii... . 58 52 Employability. . ... 4933 81
134  Professional management........... . ...55. 53 5.2.1 Ease of finding skilled employees .......................... 3604 113
13.5  Relationship of pay to productivity 58 522  Relevance of education system to the economy ........... 35.83 89
523 Availability of scientists and engineers 104
524 Skills gap as major constraint..............ccoooeiiiiii... . 24
2 7 L e 4 .1 91
2.1 External Openness ... ...t 2933 98
Attract Business 6 GLOBAL KNOWLEDGE SKILLS ........covvvvinannnn 23.65 74
211 FDI'and technology transfer................coociiii i, 4727 99 6.1 High-Level Skills ... 25.00 74
212 Prevalence of foreign ownership ..................ooo. 49.81 93 6.1.1 Workforce with tertiary education.......................... 50.00 30
Attract People 6.1.2  Population with tertiary education.......................... 495 90
213 MIGrant StOCK. ...t 9.16 58 6.1.3  Professionals...........ooii 3879 45
214 International StUAENtS . .....oviiit e 14.58 52 614  Researchers........................ 7.00 57
215 Brain gain. ... 25.83 96 6.1.5 Senior officials and managers ... 20.22 62
2.2 Internal Openness............oooeeei e 53.26 78 6.1.6  Quality of scientific institutions.......................oe... 3075 108
Social Diversity 6.1.7  Scientific journal articles. ... 23.27 55
221 Tolerance of MiNoOrities ........... .. i, 2222 98 6.2 Talent IMPaCt. . ... . 73
222 Tolerance of imMmigrants..............oooiiiiiiiaaiaiiii. 42,00 90 6.2.1 Innovation output. ... .. 80
223 Social mobility. . ... 56.49 54 6.2.2  High-value exports..............ooiiiiii 992 83
Gender Equality Entrepreneurship
224 Female graduates ..........ooiiiii 83.26 22 6.2.3  New product entrepreneurial activity ...................... 23.54 74
225  Genderearnings gap ... vttt 5046 92 6.24  New businessdensity ... 32.62 20
226  Business opportunities forwomen ... 65.12 36
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COUNTRY PROFILES

GERMANY

Key Indicators

Rank (out of 118) .. ..ot 17

GDP per capita (PPPUS$). ..., 47,268.43
Income group ... High income GDP (US$ billions) . .. ..ot eeee e 3,355.77
Regionalgroup.......... ... oo i Europe GTCISCOTE . ..ottt e 64.94
Population (millions). ....... ... .. .. ..o 81.41 GTCI score (income group average) ..................... 59.74
GTCI 2017 Country Profile by Pillar Score  Rank
3 GROW. .t iiiiiiiiiinenineennsesnscenasenascnnncnns 59.61 20
Enable .
31 Formal Education. ... 59.33 13
+100
[90 Enrolment
301 Vocational enrolment ... 39.37 42
Global Attract 312 Tertiéry enrolment. . ... 53.90 4
knowledge skills Quality
313 Tertiary education expenditure. . .. 8
314 Reading, maths, science ... 12
315 University ranking ... 1
32 Lifelong Learning. .......oooi i 32
321 Quality of management schools.................coooiiin. 24
. 322 Prevalence of training infirms......................L. 48
Vocatl.onal a.nd Grow 323  Employee development..........oooviiiiiiiiiiiiinn.. 13
technical skills o
33 Access to Growth Opportunities .....................o...... 33
[ Networks
} 331 Use of virtual social networks. ... 7947 52
Retain 332  Use of virtual professional networks........................ 13.23 66
Empowerment
® Germany Income group average 333  Delegation of authority. ..o 64.80 19
334  Personal rights 30
Score  Rank
1 ENABLE............... .. ....76.65 14
1.1 Regulatory Landscape. .........oooueeiiiiiiiiia i 83.56 12 4 RETAIN.............. 1
111 Government effectiveness ..., 86.69 il 41 Sustainability 12
1.1.2 Business-government relations. ..o 71.85 23 411 Pension system. ... 23
113 Political Stability . ..........ovs oo 24 A2 TaXEHON 77
114 REGUIALOTY QUAIILY . .+ v veeeeee oo ) 413 B.rain FEtentioN L. oot 12
115 COMUPTION oo 10 4.2 Lifestyle ..o 14
12 Market LandSCape ... ovvvee oo 3 4.21 Environmental performance. ... 88.02 30
121 COMPELIioN NTENSIY ... eveeeeee e 5 422 Personal safety ... 9241 14
122 Ease of doing business ... ) 13 423 Physician density . ... 50.11 13
1.23  Clusterdevelopment........oooviiiiiiiiiiii e 3 424 Sanitation 20
124 R&Dexpenditure....... ..ot 8
125 ICTINfrastruCture. ..o 4
126 Technology utilisation................coiiiii s 13 5 VOCATIONAL AND TECHNICAL SKILLS.. 1
1.3 Business and Labour Landscape............................ 65.38 45 5.1 Mid-Level Skills ... 4
Labour Market Flexibility 511 Workforce with secondary education ...................... 11
131 Ease of NiMNg......ooo 55.67 70 512 Population with secondary education...................... 13
132 Easeof redundancy ............coooiiiiiiiii 60 81 513 Technicians and associate professionals.................... 2
Management Practice 514  Labour productivity peremployee......................... 21
133 Labour-employer cooperation .....................c....... 18 5.2 Employability. ... 3
134  Professional management........... 15 521  Ease of finding skilled employees .......................... 22
13.5  Relationship of pay to productivity 1 5.2.2  Relevance of education system to the economy ........... 72.62 10
523 Availability of scientists and engineers 15
524 Skills gap as major constraint..............ccoooeiiiiii... 12
2 ATTRACT . e iiiiiiiitiirennrennsennesnnnsnnnssssd63.21 20
2.1 External Openness ... ...t 52.50 22
Attract Business 6 GLOBAL KNOWLEDGE SKILLS ........covvvvinannnn 26
211 FDI'and technology transfer.................oooo . 66.10 24 6.1 High-Level SKills ... 27
21.2  Prevalence of foreign ownership .................ooooeene. 65.64 44 6.1.1  Workforce with tertiary education.....................o.... 40
Attract People 6.1.2  Population with tertiary education......................... 58
213 MIgrant StOCK. . .....ooue e 3267 22 6.3 Professionals.......... ..o 21
214 International StUdENTS . ....tit oo 36.77 24 6.14  Researchers......................... 14
215 Brain gain. ..o 61.31 18 6.1.5 Senior officials and managers ........................... 51
2.2 Internal OpPeNNEess. ...t 73.92 18 6.1.6  Quality of scientific institutions.................cooiiiii. 9
Social Diversity 6.1.7  Scientific journal articles. ... 32
221 Tolerance of MINOMTIES ... ..o 63.33 30 6.2 Talent IMpact. . ... 27
222 Tolerance of imMmigrants..............oooiiiiiiiaaiaiiii. 80.54 26 6.2.1 Innovation output.... 8
223 Social mobility. ... 73.62 23 6.2.2  High-value exports...............ooooiiii 32
Gender Equality Entrepreneurship
224 Female graduates ...........ocoooviiiiiiiiiiii n/a n/a 6.2.3  New product entrepreneurial activity ...................... 49.08 32
225  Genderearnings Gap .. ... veie it 91.10 11 6.24  New business density ..o 731 60
226  Business opportunities forwomen ... 61.03 51
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COUNTRY PROFILES

GHANA

Key Indicators

Rank (out of 118) ... ...t 102 GDP per capita (PPPUSS$). ...t 4,200.55
Income group ...........ooiiiiii... Lower-middle income GDP (US$ billions) . . ..ot e e 37.86
Regionalgroup......................... Sub-Saharan Africa GTCISCOTE . . vt vttt e et e et 33.89
Population (millions). ........ ... 27.41 GTCI score (income group average) ..................... 36.50
GTCI 2017 Country Profile by Pillar Score  Rank
3 GROW. .tiiiiiiiiiinenineensesnsesnasenascnnnenns 37.80 78
Enable .
3.1 Formal Education. ... 1244 101
:;go Enrolment
301 Vocational enrolment ... 376 101
Global Attract 312 Tertiéry eNrolMent. . ...oo 11.19 95
knowledge skills Quality
313 Tertiary education expenditure. . .. 33
314 Reading, maths, science ... n/a
315 University ranking ... 7.06 75
32 Lifelong Learning. .......oooi i 5214 58
321 Quality of management schools.................coooiiin. 58.18 44
. 322 Prevalence of training infirms......................L. 4842 4
Y:;g:i:fi;;llli Grow 323  Employee development..........oooviiiiiiiiiiiiinn.. 49.82 57
33 Access to Growth Opportunities .....................o...... 48.82 63
Networks
331 Use of virtual social networks. ... 6233 106
Retain 33.2  Use of virtual professional networks. ........................ 6.64 88
Empowerment
@ Ghana Income group average 333  Delegation of authority. ..o 4777 52
334  Personal rights. 32
................................................................................ Score
Rank
1 ENABLE ....oiitiiiiiiiiiintiiaessacenancnnsennnes f 82 4 RETAIN..........uttn 108
1.1 Regulatory Landscape 80 4.1 Sustainability 86
111 Government effectiveness ..., 2893 83 411 PENSION SYSTOM . ..ottt 707 93
11.2 Business-government relations. .............ooooiiia 42.00 95 412 Taxation .. ... 54.74 25
113 Political stability ... 58.69 73 413 Brain retention ........oo 43.89 48
114 Regulatory quality..........coooi 4494 74 4.2 Lifestyle ..o 2193 111
115 Corruption ..o 40.54 52 421 Environmental performance...................o 4067 102
1.2 Market Landscape. . ......oooii 41.64 97 422 Personalsafety ... 42.81 85
121 Competition intensity ... 6313 80 4.23  Physician density ... 096 105
1.2.2  Easeof doing business ..o 42.79 92 424 SANITATION ..ottt 330 116
1.23  Clusterdevelopment.......cooveiiiiiiiiiiii e 43.68 72
1.24  R&D expenditure 66
125 [CT infrastructure 85 5 VOCATIONAL AND TECHNICAL SKILLS............. 32.50 101
126 Technology utilisation..............ccooonnn 5511 86 51 Mid-Level SKills ..o oooo 1064 105
13 Business and Labour Landscape................c.oooes 58.88 67 511 Workforce with secondary education ...................... 21.31 90
Labour Market Flexibility 5.1.2  Population with secondary education...................... 1290 92
131 Base Of NIMiNG........ooni 89.00 23 513  Technicians and associate professionals..................... 5.08 93
132 Easeofredundancy ... 50 97 514  Labour productivity peremployee..................coooi. 327 90
Management Practice 52 EMPIOYADIIY. oo 5437 66
133 Labour-employer cooperation .......................o.... 5223 81 5.2.1 Ease of finding skilled employees .......................... 50.89 60
134 Professional management. ... 27.38 47 5.2.2  Relevance of education system to the economy ........... 42.87 66
13.5  Relationship of pay to productivity......................... 45.78 80 523 Availability of scientists and engineers 91
524 Skills gap as major constraint..............ccoooeiiiiii... . 40
2 ATTRACT .t iiiiiiiitiittnnnennssnnecnnncenaesss 4471 7
21 External Openness 69 6 GLOBAL KNOWLEDGE SKILLS «..evneveneenennenns 11.87 109
Altract Business 61 High-Level SKIllS ... .ovve oo 1035 113
2.1 FDI and technology transfer.................ooooooioionn. 5173 83 611 Workforce with tertiary education. .......................... 388 %8
21.2 Prevalence of foreign ownership ... 5914 58 6.1.2  Population with tertiary education ... 4.39 92
Attract People 6.1.3  Professionals............oiii 848 90
213 MIgrant stoCk. ... 3.06 86 614  Researchers... ... . 040 %
214 International students................o 2018 40 6.1.5  Senior officials and managers ... 2.25 94
215 Braingain.......... 3884 63 6.1.6  Quality of scientific institutions.......................oe... 43.69 72
22 Internal Openness...............cooo 54.84 69 6.1.7  Scientific journal articles. ... 9.35 77
Social Diversity 6.2 Talent IMPaCt. . ... . 97
221 Tolerance of MINOMtIES ... ...vviie e . 38 6.2.1 Innovation output. ... o B 93
222 Tolerance of immigrants.. - - - 3 6.2.2  High-value exports. ... 7.80 93
223 Social mobility. ... . 64 Entrepreneurship
Gender Equality 6.2.3  New product entrepreneurial activity ...................... 14.41 81
224 Female graduates ..ot 26.22 94 6.24  New business density ............coooiiiiiiiiiiiiiiia. n/a  n/a
225  Genderearnings gap ... ... oiie i 72.83 32
226  Business opportunities forwomen ... 5796 64
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COUNTRY PROFILES

GREECE

Key Indicators

Rank (out of 118) .. ..ot 43

GDP per capita (PPPUS$). ..., 26,680.09
Income group ... High income GDP (US$ billions) . .. ..ot e e e e 195.21
Regionalgroup.......... ... oo i Europe GTCISCOTE . ..ottt e 50.21
Population (millions). ....... ... .. .. ..o 10.82 GTCI score (income group average) ..................... 59.74
GTCI 2017 Country Profile by Pillar Score  Rank
3 GROW. .tiiitiitiinenineesnsesnssenasennsennncnas 46.75 49
Enable .
31 Formal Education. ... 50.65 26
+100
[90 Enrolment
301 Vocational enrolment ... 38.55 43
Global Attract 312 Tertiéry enrolment. ... 100.00 1
knowledge skills Quality
313 Tertiary education expenditure. . .. 22
314 Reading, maths, science ... 37
315 University ranking ... 42
32 Lifelong Learning. .......oooi i 3865 105
321 Quality of management schools.................coooiiin. 48.65 80
. 322 Prevalence of training infirms......................L. 2190 79
Vocatl.onal a.nd Grow 323  Employee development..........oooviiiiiiiiiiiiinn.. 45.39 79
technical skills o
33 Access to Growth Opportunities .....................o...... 50.96 56
Networks
331 Use of virtual social networks. ... 71.89 87
Retain 332  Use of virtual professional networks........................ 25.53 42
Empowerment
® Greece Income group average 333  Delegation of authority. ..o 42.56 81
334  Personal rights 52
Score  Rank
1 ENABLE............... .. ....51.18 70
1.1 Regulatory Landscape. .........oooueeiiiiiiiiia i 48.05 58 4 RETAIN.............. 26
111 Government effectiveness ..., 4819 46 41 Sustainability bl
11.2 Business-government relations........................oo... 36.03 106 411 Pensipn SYSTEM. e 27
113 Political stability ... 6261 62 A2 TaXEHON 2083107
114 REGUIALOTY QUAIILY . .+ v veeeeee oo 543 56 413 B.ram FEtentioN L. oot 2946 96
115 COMUPTION oo 3919 53 4.2 Lifestyle ..o 84.11 10
12 Market Landscape. .o .oooo oo 5310 54 421 Environmental performance..............coo.ooee 9091 21
121 COMPELIioN NTENSIY ... eveeeeee e 6781 64 422 Personal safety ... 67.03 46
122 Ease of doing business ... B B 6342 56 423 Physician density . ... 79.63 2
1.23  Clusterdevelopment........oooviiiiiiiiiiii e 3247 109 424 Sanitation 26
124 R&Dexpenditure....... ..ot 18.81 4
125 ICTINfrastruCture. ..o 77.24 32
126 Technology utilisation................coiiiii s 58.89 67 5 VOCATIONAL AND TECHNICAL SKILLS.. 40
1.3 Business and Labour Landscape............................ 5240 89 5.1 Mid-Level Skills ... 58
Labour Market Flexibility 5.1 Workforce with secondary education ...................... 37
131 Ease of NiMNg......ooo 55.67 70 512 Population with secondary education...................... 55
132 Easeofredundancy ... 70 63 513  Technicians and associate professionals.................... 59
Management Practice 514  Labour productivity peremployee......................... 29
133 Labour-employer cooperation .....................c....... 95 5.2 Employability. ... 33
134  Professional management........... 89 521  Ease of finding skilled employees .......................... 30
13.5  Relationship of pay to productivity 90 5.2.2  Relevance of education system to the economy ........... 3221 101
523 Availability of scientists and engineers 6
524 Skills gap as major constraint..............ccoooeiiiiii... 18
2 ATTRACT . it iiiitiiitiiernnnnsnnssnnssnnnsnnneess 46.72 57
2.1 External Openness ... ...t 3439 71
Attract Business 6 GLOBAL KNOWLEDGE SKILLS ........covvvvinannnn 38.40 33
211 FDI'and technology transfer................coociiii i, 50.93 88 6.1 High-Level Skills ... 44.03 31
212 Prevalence of foreign ownership ..................ooo. 5421 74 6.1.1 Workforce with tertiary education.......................... 49.68 32
Attract People 6.1.2  Population with tertiary education......................... 34.36 31
213 MIgrant stock. . ... oo 24.87 36 6.1.3  Professionals...........ooii 53.64 20
214 International StUdENTS . .....tit oo 21.68 33 6.14  Researchers......................... 31.68 31
215 Brain gain. ..o 20.24 110 6.1.5 Senior officials and managers ........................... 23.60 57
22 Internal OpPenness. ... ...t 59.06 47 6.1.6  Quality of scientific institutions.......................oe... 46.14 64
Social Diversity 6.1.7  Scientific journal articles................cooi i 69.13 14
221 Tolerance of MINOIItIeS ..o 5444 43 6.2 Talent IMpact. . ... 41
222 Tolerance of imMmigrants..............oooiiiiiiiaaiaiiii. 69.30 44 6.2.1 Innovation output.... 56
223 Social mobility. ... 47.03 91 6.2.2  High-value exports...............ooooiiii 36
Gender Equality Entrepreneurship
224 Female graduates ..........ooiiiii 75.33 42 6.2.3  New product entrepreneurial activity ...................... 36.86 57
225  Genderearnings gap ... vttt 54.96 87 6.24  New businessdensity ... n/a  n/a
226  Business opportunities forwomen ... 53.30 82
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COUNTRY PROFILES

GUATEMALA

Key Indicators

Rank (out of 118) .. ..ot 8 5 GDP per capita (PPPUSS$). ...t 7,706.74
Income group ...........cooiiiiiii... Lower-middle income GDP (US$ billions) . . ..ot e e 63.79
Regional group . . .Latin, Central America and the Caribbean GTCIscore. ... 38.22
Population (millions). ........ ... 16.34 GTCI score (income group average) ..................... 36.50
GTCI 2017 Country Profile by Pillar Score  Rank
Enable 3 GROW. .iiiiiiiitiienieeennsesnssenasenassnnnenns 43.15 61
31 Formal Education. ... 18.95 86
:;go Enrolment
r80 301 Vocational enrolment ... 5748 26
Clobal [ Attract 312 Tertiéry enrolMent. ..o 13.78 92
knowledge skills Quality
313 Tertiary education expenditure. . .. 97
314 Reading, maths, science ... n/a
315 University ranking ... 0.00 76
32 Lifelong Learning. .......oooi i 60.55 31
321 Quality of management schools.................coooiiin. 60.44 39
. 322 Prevalence of training infirms......................L. 63.98 22
Y:;g:i:fi;;llli Grow 323  Employee development..........oooviiiiiiiiiiiiinn.. 5722 32
33 Access to Growth Opportunities .....................o...... 49.96 60
Networks
331 Use of virtual social networks. ... 76.08 69
Retain 33.2  Use of virtual professional networks. ........................ 9.34 74
Empowerment
® Guatemala Income group average 333  Delegation of authority. 40
334  Personal rights. 52
................................................................................ Score
Rank
1 ENABLE ....oiitiiiiiiiitiinrnnerenarenascnnnennns . 79 4 RETAIN.............. 91
1.1 Regulatory Landscape 93 4.1 Sustainability 66
111 Government effectiveness ... 1622 105 4.1 Pension system. ... ... . 78
112 Business-government relations. ... 62.31 46 402 TaXatioN o X 34
113 Political stability ... 45.66 92 413 Brain retention ........oo . 35
114 Regulatory quality.......oooo 41.32 80 4.2 Lifestyle ..o . 97
115 COrmUPLioN .o 14.86 102 421 Environmental performance.................ooooiii 60.73 77
1.2 Market Landscape. . ......oooii 46.01 78 422 Personalsafety ... 2154 106
121 Competition iINtensity ...........ooeviuiiiiiiiiiiiienn 75.54 27 423 Physician density .........oooiiiii 11.79 82
1.2.2  Easeof doing business ..o 53.98 73 424  Sanitation 92
1.23  Clusterdevelopment.......cooveiiiiiiiiiiii e 47.21 54
1.24  R&D expenditure 101
125 [CT infrastructure o4 5 VOCATIONAL AND TECHNICAL SKILLS.. 103
126 Technology utilisation..............ccooonnn 6678 44 51 Mid-Level SKills ..o oooo . 95
13 Business and Labour Landscape................oooos 6464 47 511 Workforce with secondary education ...................... . 86
Labour Market Flexibility 5.1.2  Population with secondary education...................... ! 82
131 Base Of NIMiNG........ooni 44.33 9 513 Technicians and associate professionals...................... n/a
132 Easeofredundancy ... 100 ! 514  Labour productivity peremployee......................... . 75
Management Practice 52 EMPIOYADIIY. ..o . 99
1.3.3  Labour-employer cooperation ..............cccovviiiiiin 68.49 22 591 Ease of finding skilled employees .......................... . 61
134 Professional management. ... 0.5 - 5.2.2  Relevance of education system to the economy ........... 2852 109
13.5  Relationship of pay to productivity......................... 54.10 44 523 Availability of scientists and engineers 88
524 Skills gap as major constraint..............ccoooeiiiiii... . 72
2 ATTRACT . i iiiiiiiittiernnnssenssnnssnnnsennesss 46.52 60
21 External Openness 46 6 GLOBAL KNOWLEDGE SKILLS «..evneveneenennenns 1939 85
Altract Business 61 High-Level SKIllS ... .ovve oo 1273 106
PANI FDI and technology transfer.................oooooiieion. 62.06 45 611 Workforce with tertiary education.......................... 1165 %
21.2 Prevalence of foreign ownership ... 62.74 49 6.1.2  Population with tertiary education ...................ooe 13.02 77
Attract People 6.1.3  Professionals...... ... n/a n/a
213 MIgrant stock. . .....ooii 087 105 614  Researchers... ... . 025 95
214 International StUAENLS...........oooii n/a  n/a 6.1.5  Senior officials and managers ... n/a  n/a
215 Braingain.......... 39.03 ol 6.1.6  Quality of scientific institutions.......................oe... 38.01 92
22 Internal Openness...............coooo 51.87 88 6.1.7  Scientific journal articles. ... 0.71 115
Social Diversity 6.2 Talent IMPaCt. . ... X 62
2.21 Tolerance of MINOMtIES ... ...ovii e 26.67 88 6.2.1 Innovation output. ... o B )
2.2.2 To\grance c>‘f.|mm|grams. : - - 4157 % 6.2.2  High-value exports. ... 8.37 89
223 Social mobility. ... 59.98 4 Entrepreneurship
Gender Equality 6.2.3  New product entrepreneurial activity ...................... 74.67 5
224 Femalegraduates ...........oooviiiiiiiii 73.50 47 624 New business density ..............o.c.ooocvveiieeiii . 284 8
225  Genderearnings gap . ... .oiie i 5593 85
2.2.6  Business opportunities forwomen ... 53.60 80
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COUNTRY PROFILES

HONDURAS

Key Indicators

Rank (out of 118) .. ..ot 9 3

GDP per capita (PPPUSS$). ...t 5,084.47
Income group ...........ooiiiiii... Lower-middle income GDP (US$ billions) . . ..ot e e 20.15
Regional group . . .Latin, Central America and the Caribbean GTCIscore. ... 35.62
Population (millions). ... 8.08 GTCI score (income group average) ..................... 36.50
GTCI 2017 Country Profile by Pillar Score  Rank
Enable 3 GROW. ..iiiiiiiitiineeiaeenneennsecnsssnnsenanens 40.55 69
31 Formal Education. ... 2647 64
:;go Enrolment
r80 301 Vocational enrolment ... 68.24 18
CGlobal [ Attract 312 Tertiéry enrolMent. ..o 16.46 88
knowledge skills Quality
313 Tertiary education expenditure. . .. 57
314 Reading, maths, science ... n/a
315 University ranking ... 0.00 76
32 Lifelong Learning. .......oooi i 5041 62
321 Quality of management schools.................coooiiin. 49.96 74
. 322 Prevalence of training infirms......................L. 42.74 46
Y:;g:i:fi;;llli Grow 323  Employee development..........oooviiiiiiiiiiiiinn.. 58.53 27
33 Access to Growth Opportunities .....................o...... 4478 75
Networks
331 Use of virtual social networks. ... 7719 63
Retain 33.2  Use of virtual professional networks. ........................ 794 81
Empowerment
® Honduras Income group average 333  Delegation of authority. 63
334  Personal rights. 74
................................................................................ Score
Rank
1 ENABLE ....oiitiiiiiiiiiintiiaessacenancnnsennnes 100 4 RETAIN.............. 94
1.1 Regulatory Landscape 99 4.1 Sustainability 91
111 Government effectiveness ... 1390 110 411 Pension SyStem. ... ... 82
112 Business-government relations. ... 51.21 72 402 TaXatioN o 74
113 Political stability ... 48.89 87 413 Brain retention ........oo 43
114 Regulatory quality..........coooii 36.70 93 4.2 Lifestyle ..o 95
115 Corruption ... 18.92 95 421 Environmental performance...................o 60.73 77
1.2 Market Landscape. . .....oovoii 50.54 63 422 Personalsafety ... 13.03 13
121 Competition intensity ... 66.47 70 4.23  Physician density ... 4.54 95
1.2.2  Easeof doing business ..o 43.51 90 424  Sanitation 76
1.23  Clusterdevelopment.......cooveiiiiiiiiiiii e 49.51 46
124 R&D expenditure n/a
125 [CT infrastructure 8 5 VOCATIONAL AND TECHNICAL SKILLS.. 85
126 Technology utilisation..............ccooonnn 6280 57 51 Mid-Level SKills ..o oooo 86
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