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It is estimated that, around the world, some 200 million
people currently live and work outside of their country
of origin. The OECD countries alone host some 75
million migrants (persons having adopted a residence
outside of the country where they were born). Broader
access to transportation combined with disparities in
income and labor markets have contributed to create a
growing global market for migrant workers, who stay
outside their country of origin for a limited time. This
time is generally linked to the nature and duration of
their work contract.

As shown in Figure 1, however, the world of migra-
tions and labor movements is far from even. A number
of countries (such as the United States) continue to
attract a significant proportion of people seeking resi-
dence outside of their countries of origin. Some smaller
or less-populated countries, while hosting a compara-
tively smaller number of foreign-born individuals, face
unprecedented situations whereby the proportion of
migrants is particularly high compared with their home-
born populations (22.4 percent in Canada, 25 percent in
Switzerland, and 27.7 percent in Australia). On the labor
front, fast-growing countries have attracted a number of
migrant workers in sectors such as construction or
domestic services. In many cases, such movements have
been compounded by significant in-flows of highly
skilled foreign workers (“expats”) providing services as
consultants or managers in local or international busi-
nesses, and sometimes in government. A country such as
Qatar, for example, has a population of about 1 million,
of whom only 20 percent were born in Qatar.

For a growing number of skills and talents, a global
labor market has emerged. The international mobility of
workers has grown accordingly. However, over the last
few decades, accelerated growth in large economies such
as those of India and China has radically altered the
landscape of resulting labor movements.

Information technology (IT), on the other hand,
has allowed new forms of production to take place
through the use of telepresence, teleworking, virtual
teams, and shared information and knowledge resources.
Increasing concerns about the environment and the
“carbon footprint” of any business decision have con-
tributed to a growing preference for moving bits and
bytes rather than atoms and humans across borders.

How are those different drivers likely to combine,
compound, or offset each other in the future? What will
be the main directions of labor flows? How is the “war
for talents” going to be waged, and who is likely to win
it? These are some of the questions that this chapter tries
to address.

Through the consideration of longer-term trends
and the analysis of recent changes in the way companies
and individuals buy, produce, and sell, some avenues will

be identified that may help define new dimensions of
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Figure 1: Migration and labor movements in 2007
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talent mobility. Other avenues will identity some of the
most urgent issues to be faced by business and govern-
ments regarding the skills that their competitiveness (or

survival) may require in the years to come.

Moving beyond the “brain drain vs. brain gain”
controversy
Traditionally, migration flows have been regarded as
composed of three major streams: labor migration,
refugee migrations (economic or political), and rural-
urban migration. More recently, the issue of “environ-
mental refugee” has been added to this panoply, in view
of the dramatic situation faced by countries such as the
Maldives that are threatened by the rise of sea level.
Mobility has affected production factors in an
uneven fashion. Among the production factors to be
mobilized and combined, some are tangible (land, raw
materials, capital) while others are intangible (technolo-
gy, ideas, creativity, innovation, entrepreneurship). For
several centuries, labor has been considered to be part
of the first category: most of the workers who crossed
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international borders exported their physical strengths
or manual abilities rather than their intellectual talents.
This can largely explain why available literature is quite
abundant on the mobility of tangible factors of produc-
tion, while analyses of the global circulation of ideas
and talents remain relatively scarce.

In this latter domain, much of the debate has
focused on trying to determine whether the collective
benefits of moving intangible factors of production
internationally could justify the undeniable damage
caused to the countries (mostly developing countries)
that, intentionally or not, let their best-educated and
most creative citizens move abroad. The so-called “brain
gain vs. brain drain” controversy remained a recurrent
theme of development economics until recently.

In the course of the last few decades, several signifi-
cant changes have altered both the nature and the focus
of this debate. One of them has been the success of
emigrated elites in their countries of adoption (a case
in point being that of the Indian diaspora in the US
Silicon Valley), which has generated significant spillover

effects in their respective countries of origin.! Another
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change has been the advent of outsourcing (with its
variations from near-shoring to global sourcing), which
has allowed some developing countries to compete
globally while retaining talents at home.

Such phenomena, however, are still too recent to
have generated a full re-balancing of the literature about
labor mobility. Data remain scarce and often lack inter-
national comparability. The size and direction of interna-
tional movements of highly skilled individuals are still
under-documented and under-measured.

Yet, some trends can be identified on how, where,
and why talents cross borders. To try and identify such
trends, we will adopt in the rest of this chapter the fol-

lowing working definitions:

1. In order to build an initial measurable proxy for
international mobile talents, we will focus on
scientific and research and development (R&D)
staff, I'T professionals, and academics (scholars

and students).

2. Our concept of mobility focuses on “movements
resulting from opportunities, ecosystem strengths,
and/or incentives created to encourage such
movements.” This working definition will enable
us to make a methodological distinction between
talent mobility (which is multi-directional) and
migration (which is uni-directional—that is,
with no intent or possibility of returning to

, i
one’s country of origin).

What makes talent move across borders: A simple
model

The 20th century has seen a progressive re-balancing
between the “push factors” of migration (diseases,
poverty, and contflicts) and the “pull factors” of labor
movements (better wages and better opportunities to
acquire new skills or develop a business). Over the last
few decades, however, international labor mobility has
been greatly facilitated and encouraged by factors such

as the following:

* Significant differences in earning potentials
for similar skill sets. Classic examples are those
of Indian software developers (Indian salaries being
a fraction of those paid in the United States or
Western Europe). This has also applied to profes-
sionals trained in Eastern Europe (whose wages are

far below those of their western counterparts).

* Ecosystem attractiveness. One of the major
non-monetary reasons for talents to move outside
their country of origin is the presence of an ecosys-
tem that provides an enabling environment for

professional growth and self-development. For

example, R&D professionals may wish to go abroad
in search of better laboratories, a more stimulating
research environment, more peer-to-peer interaction,
higher funding, or better relationships between

universities and business.

* Interdependence among capital, competence,
and talent flows. Available evidence shows a
strong correlation between growth opportunities
on one hand and the ability to attract both capital

and talent on the other.

* Increasingly important roles of governments.
When it comes to attracting or retaining talents,
governments have a key role to play in designing
and implementing proper fiscal and immigration
policies; more and more, they tend to do this in
accordance with the relative shortage (or relatively
high costs) of the skills required by the enterprises
of their respective countries. For example, in the
United States, a special class of visas (H1) is being
granted to IT professionals: a large proportion of
the beneficiaries of such visas come from India’s IT

industry.

Based on this first list of explanatory factors and build-
ing on a selected set of variables mostly included in the
Networked Readiness Index (NRI) presented in this
Report, a simple model—the Global Talent Pyramid
Model (GTPM)—has been constructed (Figure 2). In
this model, the ability of a country to attract talents
internationally is determined by three main factors,

namely:

1. attractiveness of the national ecosystem vis-a-vis

local and foreign talent,

2. the existence of a critical mass in the “national
talent pool” (stock and flow), and

3. overall efficiency/quality of the economy and
society.

In order to get a first approximation of those three
pillars, a certain number of existing variables has been
selected for which sufficient international coverage was
already available. Figure 3 summarizes the attribution of
such variables to each of the three pillars of GTPM.2

The resulting model suggests that, in building its
own talent pyramid, each particular country will
benefit from specific advantages and encounter unique
challenges. For example, in Europe as a whole or in
Japan, the issue of e-skills (i.e., skills for the knowledge
society) has started to attract priority attention: a number
of companies, and also a growing number of govern-
ments, are increasingly worried about Europe’s inability
to produce the number of programmers, analysts, and
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Figure 2: The Global Talent Pyramid Model (GTPM)
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Figure 3: The Global Talent Pyramid variables

Indicator/variable Talent driver
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* \Venture capital availability * Market
Talent ¢ FDI inflows as p.ercent of GDP e (Capital
¢ Networked Readiness Index e Openness
usage
Availability of scientists ¢ Local availability of e Quality
and engineers specialized research  Quantity
Quality of scientific and training services
. . research institutions ¢ University-industry
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Quality of the educational R&D as a percentage
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. e E
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Environment variables Human Development Index
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Control of corruption

Source: UNCTAD, various years; UNDP, 2007; UNESCO, 2007; UNESCO Institute for Statistics; The World Bank Group, 2008; The World Bank, Governance Indicators;
World Economic Forum, Executive Opinion Survey 2007, 2008.
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Figure 4: Availability of scientists and engineers, selected countries

Rank  Countries Score
4 India 5.92

7 France 5.68
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Source: World Economic Forum, Executive Opinion Survey 2007, 2008.

software architects that its industries will need in com-
ing years.?

However, this inability may be the tip of a much
larger iceberg. The lack of engineers has recently
become a major concern in countries such as Germany
and the Czech Republic, as it has already been for some
time in Japan. Some of those countries may be looking
to places such as India to obtain the talents they need;
however, the expected rates of growth of the Indian
economy (even once this growth has been discounted
by the effects of the current crisis) are such that it is
likely that Indian scientists and engineers will have less
reason to leave their own countries in the future than
they have had in the past. One consequence of the
GTPM is, hence, that the talent pool available in a
country such as India is likely to increase, while its
international mobility will decrease.

In countries less equipped with the ability to produce
enough scientists and engineers (such as China, Spain,
Italy, or smaller European economies—see Figure 4),
local companies are likely to continue paying a premium
to attract necessary talent, and to pressure their respec-
tive governments to improve dimensions at the bottom
of the Global Talent Pyramid (environment), as well as
at the top (e.g., by attracting more presence by foreign
companies, or by enhancing outsourcing capabilities
through better IT infrastructure). In some countries,
especially in Western Europe, stimulating the production
of larger numbers of scientists and engineers will require

addressing social and cultural factors at the root of the

significant decrease in the attractiveness of such careers
for younger people witnessed in recent times, especially
among female students.

Another factor likely to affect the ability of various
countries to produce the talents required by their own
development strategies will stem directly from the degree
of investment they have made in the past decades in
their respective educational systems. Tertiary enrollment
in this respect is not the only variable to consider. The
quality of education in mathematics and science will
also likely have an increasingly important impact on the
value that a particular society can provide for itself, as
the expansion and improvement of global information
networks create more opportunities to share such value.

In this area, countries such as Singapore will con-
tinue to benefit from a comparative advantage built
relentlessly over the years, while India and China seem
to be quickly moving up that same ladder. Relatively
low scores should be of particular concern in countries
such as Italy, Spain, or Portugal, and to some extent the
United States (see Figure 5).

By and large, such partial indicators point to issues
shared by many economies around the world. It is clear,
for example, that in coming years the availability of tal-
ented knowledge workers will not grow as quickly as the
global demand for their skills. In such a situation, mobility
will be key for narrowing the existing gap between supply
and demand. Such mobility will be both physical (e.g.,

through temporary or permanent migrations) and virtual
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Figure 5: Quality of math and science education, selected countries

Rank Countries Score

1 Singapore 6.34

2 Belgium 6.29
6 France 5.71
11 India 5.38

14 Netherlands  5.27

43  United States  4.54

55 China 4.38
57 ltaly 4.27
66 Spain 3.93
89 Portugal 3.43
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Source: World Economic Forum, Executive Opinion Survey 2007, 2008.

(through a more intense usage of information networks,
telepresence facilities, and virtual teams across networks).

In such a context, some fundamental dimensions of
the world economy—such as geography or demography
—will take on a renewed importance. As an example,
the next section will focus on the different situations of
two countries with marked differences in those two
respects: India and Singapore.

Age pyramid vs. talent pyramid: The examples of India
and Singapore

Applied to India and Singapore, key GTPM variables
display sharp differences. For example, Singapore has a
strong advantage over India in terms of its business envi-
ronment: it takes almost 10 times longer to enforce a
contract in India than in Singapore; similarly, the time to
start a business is less than a week in Singapore, versus a
month or so in India. India, however, is ahead of
Singapore for its number of scientists and engineers
available, and education expenditure (see Table 1).

Such differences in variables take on a difterent
meaning when considered against the longer-term
background of demographics. Current data and projec-
tions to 2025 point to almost symmetrical situations
between the two countries, with a marked aging of
Singapore’s population, while India’s population is only
starting to “narrow at the base” and will still display an
age pyramid with a majority of the population below 45

~

years of age (see Figures 6 and 7

Table 1: Some key GTPM variables for India and
Singapore

NRI India  Singapore

Variable variable  value value
Time required to start a business (days)* 1.10 30 4
Time to enforce a contract (days)* 209 1,420 150
Venture capital availability 1.01 3.97 4.45
Availability of scientists and engineers 3.04 567 5.03
Quality of scientific research institutions 3.05 4.84 5.63
Quality of math and science education 4.01 5.16 6.32
Quality of the educational system 4.02 427 6.17
Local availability of specialized research and

training services 5.02 4.66 5.40

University-industry research collaboration  5.05 3.60 5.47

Education expenditure as a percentage
of GNI* 3.07 3.95 248

Tertiary education enrollment* 3.06 11.85 5590

Source: NRI 2008-2009.
*Hard data.

Combining talent data and demographic information,
one can identify some striking challenges and questions
regarding talent availability in those two countries:

1. By the year 2025, India’s population will be
largely concentrated in the age group of 20-50;
combined with its current high level of education
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Figure 6: Singapore’s age pyramids
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Figure 7: India's age pyramids
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expenditure, this will translate into a very large
talent pool in India. Will India be in a position
to leverage the growth and competitiveness
potential of such a large talent pool? Assuming
that the country maintains its current rate of
growth, improvements in the business environ-
ment may become a crucial condition to

achieve this goal.

2. The same demographic data indicate that India
may still enjoy a surplus of talented workers in
some areas, such as I'T. However, it remains to be
seen whether such a surplus will continue to
benefit Australia, Canada, the United States, and
Western Europe, as is the case today. If the needs
of India’s economy continue to grow at today’s
pace, and if other Asian economies (such as
Singapore) continue to exhibit a structural
deficit in the area of talent, one can envisage
that Indian talented workers will move progres-
sively closer to home, and possibly stay home.

3. Current values of some key GTPM variables
(such as university-industry research collabora-
tion, time needed to start a business, and the
quality of scientific research institutions, for
example) seem to indicate that, in the near
future, India’s talent pool will be more effective-
ly utilized in neighboring Asian countries (and
possibly in the Middle East) than in India itself.
This should lead to the emergence of a regional
India-based nebula (e.g., in IT services) rather
than to a set of large Indian companies with
headquarters in India.

4. In such regional nebula, advantage will be made
of combining areas of national excellence. For
example, it is likely that—in exchange for direct
access to the large and fast-growing Indian
market—Singapore could provide capital and
infrastructure from its companies and universi-
ties for the development of high-end research
activities. In return, talented Indian citizens
could provide complex IT services at a
competitive cost.

5. Similar cross-border ventures could be developed
within Asia and with other regions of the world.
In some sectors (acrospace and nuclear industries,
for example), India could provide talent to
international private ventures, based on volume
and high-end R&D.

Such observations point to significant shifts in the

4 N
Box 1: Global distribution of talent and major shifts
ahead

The trends discussed above (e.g., in demography) and poli-
cies (e.g., in education) will clearly generate regional oppor-
tunities. However, and more importantly, some of the talent-
related data available indicate that some of the most striking
differences among countries may trigger rapid adjustments,
reinforced by the increasing global mobility of talents.

For example, the Global Talent Index (GTI), developed
by Heidrick & Struggles with the Economist Intelligence Unit,
assesses the talent situation of individual countries by com-
bining seven main variables: demographics, quality of com-
pulsory education systems, quality of universities and busi-
ness schools, quality of the environment to nurture talent,
mobility and relative openness of the labor market, trends in
foreign direct investment, and proclivity to attract talent.
Based on this approach, the following conclusions emerge:

* While the United States will maintain its position as the
world’s leading country for nurturing and developing tal-
ented workers over the next five years, it will face
increasing competition from the United Kingdom, which
will rise to second place by 2012.

» Asia-Pacific countries will offer tough competition to the
United States and Europe in attracting and nurturing tal-
ented workers.

e When it comes to talented workers, BRIC countries
appear less homogenous than in other areas. While China
and India rank among the top 10 talent hotspots world-
wide, Russia is expected to fall from 6th to 11th place by
2012, with Brazil slipping from 18th to 19th.

¢ Asia is well positioned to move ahead in the talent rank-
ings: apart from India, other countries are expected to
continue to feature at the top of such rankings, or to
improve by 2012, such as Malaysia (remaining in 12th
place), Korea, Rep. (improving from 15th to 13th), or Japan
(from 16th to 14th).

e The same study points out that China is set to exploit its
natural demographic advantage by significantly improving
its compulsory education system and developing a much
better environment for producing and nurturing talent. This
will enable the country to build on its manufacturing base
and attract increasing numbers of foreign-owned busi-
nesses.

¢ Despite the strong performance of the United States over-
all, its labor market is still likely to become less open and
flexible over the next five years amidst fears of terrorism.
Under such hypothesis, the United States would rank 9th
worldwide on the GTI— only one rank ahead of China.

Source: Heidrick & Struggles/Economist Intelligence Unit, 2007.
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ways in which talented workers will flow within Asia in

the coming years. Some other studies confirm that similar

changes will also affect the global picture (see Box 1). \_ Y,
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A few conclusions and six priority actions to fight the
upcoming talent crunch
From the analysis and examples provided in this chapter,

several conclusions emerge:

* Different countries have different talent endowments
linked to their demography; educational system; and
ability/will to attract, retain, or export talented
workers. While many industrialized countries will
face serious “talent crunches” in the coming years
(particularly in areas such as e-skills and scientific
and engineering professions), several large emerging
countries (such as India and China) will themselves
be increasingly faced with a talent shortage at
home, brought about by their fast economic
growth. These countries will need to develop
appropriate national talent pools. Further explo-
ration (and quantification) of the proposed GTPM
should help identify the specific advantages and
weaknesses of national economies and draw a
“world map of talents.” Such an exercise would
likely help anticipate main flows and forces in the
increasingly fluid world of mobile talents.

 Physical mobility is a double-edged sword in this
respect. Associated with migration, it may mean
brain drain. Linked with temporary labor move-
ments, it may mean exports, acquisition of foreign
knowledge and culture, and establishment of busi-
ness and personal links across borders, all of which

are potentially beneficial for the country of origin.

e IT and the emergence of global networks are radi-
cally changing the mobility equation by introduc-
ing new ways to combine talents across national
borders. In the recent past, outsourcing (especially
business process outsourcing) has been one of the
main beneficiaries of this phenomenon, as well as
all sectors in which virtual teams can be organized
for the production, maintenance, marketing, sales, or

distribution of complex products and services.

* Virtual mobility has become a key element in the
development of exporters of I'T services (e.g.,
India), and in that of importers of foreign expertise
(e.g., fast-growing economies in the Gulf area). In
both cases, large multinational groups have been
among the fastest growing users of the resulting
new opportunities arising around cross-cultural

and cross-national virtual teams.

» With the advent of new capacities to obtain and
share information (either physical, such as ubiqui-
tous broadband, or of a more qualitative nature,
such as in the context of Web 2.0/social networks),

new business models and new modus operandi are
emerging. Many examples are found in the realm of

collaborative and open innovation.

* Many of these trends will be reinforced by the
readjustments made necessary by the current global
economic crisis. Others may be hindered or limited
by some of the measures that business and govern-
ments will take as a result of the same crisis.

These conclusions point to some serious tensions
and difficulties regarding the ways and means by which
national economies will compete for globally mobile
talent pools in the near future. They also call for some
immediate actions. The following list identifies six possi-
ble areas for action, under three major headings.

Reducing barriers to the mobility of people and information
Considering the slow pace at which demographic con-
straints (and, to some extent, educational system con-
straints) can be altered, physical and virtual mobility
must be encouraged as a key instrument to ease some of
the most serious inadequacies in terms of global supply
and demand for talents. Physical mobility should not be
hampered by restrictive visa and immigration policies,
and virtual mobility should not be limited by uneven-
ness in global connectivity. At the global level, one of
the most detrimental effects of a persistent digital divide
between rich and poor countries would be to limit the
world’s ability to benefit from the possible combinations
of talents across cultures and geographical borders. In
the case of poorer countries, such a divide would con-
tribute to the resilience of the negative effects of physi-
cal migrations (brain drain).

Action 1: In deciding on visa and immigration
issues and policies, governments in industrialized coun-
tries should take full account of the cost of limiting the
global mobility of talented workers; more open policies
are likely to benefit all economies.

Action 2: Developing broadband infrastructure
worldwide (especially in developing countries and
regions such as sub-Saharan Africa) should be consid-
ered a priority for the coming decade. This will allow
more virtual mobility of talents and benefit developing
countries in at least two ways: (1) by better integrating
them in global production processes while offering a
productive outlet to local talents, and (2) by counterbal-
ancing the negative effects (brain drain) of physical
mobility. For advanced and fast-growing economies,
bridging the digital divide is key to benefitting from the
innovative ideas, designs, and services that still lie under-

used across the global talent pool.
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Upgrading the protection of workers and intellectual
property

In a more fluid world of physical mobility, the current
major economic crisis is likely to increase the willingness
of low-skilled workers to offer their labor worldwide.
This may well lead to a global weakening of their
individual and collective bargaining power. Although
pressures on wages may be temporary and properly
addressed by market forces, other forces may require
legal and regulatory safeguards. Specific efforts will need
to be deployed—in particular, to avoid the emergence
and the spreading of irreversible restrictions to workers’
rights and protections. Similarly, if virtual mobility is
developing quickly across virtual collaboration networks,
intellectual property rights will require specific protection
to ensure that innovators worldwide are duly recognized
and their efforts properly rewarded. The current
approach to intellectual property regimes needs to be
upgraded to fully reflect the new realities of our global
networked economy.

Action 3: Governments need to agree to interna-
tional standards regarding the rights, working conditions,
and living environment of migrant workers. Conventions
already in existence (e.g., those in the purview of the
International Labour Organization) should be reinforced
and reaffirmed in order to avoid further
deterioration in times of crisis.

Action 4: Intellectual property regimes should be
revisited, taking into account the rapid development of

collaborative and open innovation networks.

Education, education, education
As our societies and economies evolve toward more
knowledge-centric activities and structures, education is
playing an ever more central role as a source of compar-
ative advantage and an engine of social equity and
inclusion. The current situation points to some growing
gaps between the needs of our “knowledge ambitions”
and our ability to generate the skills and talents needed
to support it. In industrialized countries, diminished
interest for mathematics and science (especially among
girls) is a growing concern. On the other hand, the
rapid pace of technological change accelerates the
process of knowledge obsolescence in an increasing
number of areas, creating unprecedented challenges for
teachers and educators in the formal educational system.

Action 5: Governments, business, and educational
institutions (at primary, secondary, and tertiary levels)
need to join forces to change the image of scientific and
engineering careers among young people; curricula must
be developed and harmonized to improve the quality
and quantity of e-skilled and science-skilled workers and
managers, both in the IT and non-IT sectors.

Action 6: Fuller advantage and use need to be
made of the opportunities created by IT and networks
in the areas of distance learning and life-long education.

Governments, business, and educators have a common

mission and interest in making fuller use of existing
instruments not only as a tool to continuously upgrade
workers’ skills, but also as a tool to stimulate upward
social and career mobility and to fight inequality and
exclusion.

Whether it is physical or virtual, mobility will be a
key factor in our collective efforts to bring about an
equitable, multicultural, open, innovative, and sustainable
kind of globalization. To do so, however, we need to (1)
become fully aware of the potential benefits of taking
collective action to encourage and allow such mobility
on a global scale, and (2) consider the current crisis as
an opportunity (and an incentive) to take such action,

rather than an excuse to procrastinate.

Notes

1 For example, it has now become common for analysts and
observers to describe a world in which Indian and Chinese nation-
als, after completing higher degree education in California and
becoming successful Silicon Valley entrepreneurs, become a
bridge between American and Asian markets.

2 For details on the definitions and sources of the variables included
in the GTPM, please refer to Appendix A and the Technical Notes
and Sources section at the end of this Report.

3 The area of e-skills has been one in which the European
Commission has been particularly active in the recent past. See,
in particular, the outcome of the recent European e-Skills 2008
Conference in Thessaloniki, October 9-10; information available at
http://eskills.cedefop.europa.eu/conference2008/. On the same
subject, also see Lanvin and Passman 2008.
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Appendix A: GTPM variable descriptions and sources

Time required to start a business, 2008
Duration of all procedures required to register a firm.

Source: The World Bank Group, Doing Business 2009. Available at
http://www.doingbusiness.org/.

Time to enforce a contract, 2008
Number of days required to resolve a dispute

Source: The World Bank Group, Doing Business 2009. Available at
http://www.doingbusiness.org/.

Venture capital availability, 2007, 2008

This is based on the average score on a 1-7 scale of a
large sample group in a particular country responding to
the question of whether entrepreneurs with innovative
but risky projects can generally find venture capital in
their country (1 = not true, 7 = true).

Source: World Economic Forum, Executive Opinion Survey 2007, 2008.

FDI Inflows as percent of GDP, 2001-05 (average)

Inflows of FDI in the reporting economy comprise cap-
ital provided (either directly or through other related
enterprises) by a foreign direct investor to an enterprise
resident in the economy.

Source: UNCTAD, World Investment Report. Available at
http://www.unctad.org/Templates/Page.asp?intltem|D=1485&lang=1.

Networked Readiness Index

Source: World Economic Forum, The Global Information and Technology
Report 2008-2009.

Availability of scientists and engineers, 2007, 2008

This is based on the average score on a 1-7 scale of a
large sample group in a particular country responding to
the question of whether scientists and engineers are
available in their country (1 = nonexistent or rare,

7 = widely available).

Source: World Economic Forum, Executive Opinion Survey 2007, 2008.

Quality of scientific research institutions, 2007, 2008

This is based on the average score on a 1-7 scale of a
large sample group in a particular country responding to
the question of whether scientific research institutions in
their country are (1 = nonexistent, 7 = the best in their
fields internationally)

Source: World Economic Forum, Executive Opinion Survey 2007, 2008.

Quality of math and science education, 2007, 2008

This is based on the average score on a 1-7 scale of a
large sample group in a particular country responding to
the question of whether the math and science education
available in their country’s schools (1 = lag far behind
most other countries’ schools, 7 = are among the best in
the world).

Source: World Economic Forum, Executive Opinion Survey 2007, 2008.

Quality of the educational system, 2007, 2008

This is based on the average score on a 1-7 scale of a
large sample group in a particular country responding to
the question of whether the education system in their
country (1 = does not meet the needs of a competitive
economy, 7 = meets the needs of a competitive economy).

Source: World Economic Forum, Executive Opinion Survey 2007, 2008.

Local availability of specialized research and training serv-
ices, 2007, 2008

This is based on the average score on a 1-7 scale of a
large sample group in a particular country responding to
the question of whether specialized research and training
services are (1 = not available, 7 = available from
world-class institutions).

Source: World Economic Forum, Executive Opinion Survey 2007, 2008.

University-industry research collaboration, 2007, 2008
This is based on the average score on a 1-7 scale of a
large sample group in a particular country responding
to the question of whether, in its R&D activity, business
collaboration with local universities in their country

is (1 = minimal or nonexistent, 7 = intensive and
outgoing).

Source: World Economic Forum, Executive Opinion Survey 2007, 2008.

Total expenditure for R&D as percent of GDP, 2006
Included are fundamental and applied research and
experimental development work leading to new
devices, products, and processes.

Source: UNESCO Institute for Statistics. Available at
http://www.uis.unesco.org/ev.php?URL_ID=2867&URL_DO0=D0_TOPIC&URL_
SECTION=201.

Tertiary education enrollment, 2006 or most recent year
available

The reported value corresponds to the total enrollment
in tertiary education expressed as a percentage of the
population of the five-year age group following on from
the secondary school-leaving age. Note that the gross
enrollment rate (GER) can exceed 100 percent due to
early or late entry and/or grade repetition.

According to UNESCO, tertiary education is
composed of two stages. The first stage of tertiary edu-
cation, ISCED level 5, includes level 5A, composed of
largely theoretically based programs intended to provide
sufficient qualifications for gaining entry to advanced
research programs and professions with high skill require-
ments; and level 5B, where programs are generally more
practical, technical, and/or occupationally specific. The
second stage, ISCED level 6, comprises programs devot-
ed to advanced study and original research, leading to
the award of an advanced research qualification.

Source: UNESCO, Institute for Statistics (retrieved January 12, 2008); UNESCO,
Education for All Global Monitoring Report 2008—Education for All by 2015:
Will We Make It?
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Appendix A: GTPM variable descriptions and sources (cont’d.)

Education expenditure, 2006 or most recent year available
This variable refers to public current operating expendi-
tures in education, including wages and salaries and
excluding capital investments in buildings and equipment.

Source: The World Bank, World Development Indicators Online Database
(retrieved November 4, 2008).

Human Development Index (HDI), 2007

The HDI provides information on the human develop-
ment aspect of economic growth. The HDI is based on
three indicators: longevity, as measured by life expectan-
cy at birth; educational attainment, as measured by a
combination of adult literacy rate and the combined
gross primary, secondary, and tertiary enrollment ratio;
and standard of living, as measured by GDP per capita
(purchasing power parity in US dollars).

Source: UNDP Human Development Report 2007/2008, Table 1. Available at
http://hdr.undp.org/en/reports/global/hdr2007-2008/.

Rule of law, 2006

This indicator includes several indicators that measure
the extent to which agents have confidence in and abide
by the rules of society. These include perceptions of the
incidence of both violent and nonviolent crime, the
effectiveness and predictability of the judiciary, and the
enforceability of contracts.

Source: The World Bank, Governance Indicators. Available at
http://web.worldbank.org/WBSITE/EXTERNAL/WBI/EXTWBIGOVANTCOR/
0,,menuPK:1740542~pagePK:64168427~piPK:64168435~the Site PK:1740530,00.
html.

Control of corruption, 2006

This indicator corresponds to “graft” measures of cor-
ruption—notably, corruption measured by the frequency
of “additional payments to get things done” and the
effects of corruption on the business environment.

Source: The World Bank, Governance Indicators. Available at
http://web.worldbank.org/WBSITE/EXTERNAL/WBI/EXTWBIGOVANTCOR/
0,,menuPK:1740542~pagePK:64168427~piPK:64168435~theSite PK:1740530,00.
html.
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