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PREFACE

Stronger Innovation Linkages
for Global Growth

In recent months, policy discussions about how to reig-
nite confidence in the world economy have questioned
the focus on austerity measures. The economic policy
debate is placing renewed emphasis on achieving an
appropriate policy mix that fosters growth and employ-
ment while promoting sustainable public finances.

Policies to promote innovation should feature
prominently in these discussions—even if innovation
cannot cure the most immediate financial difficulties,
it is a crucial element of sustainable growth. Future
generations will ask whether the stimulus programmes
of 2009 and any upcoming initiatives successfully mar-
ried short-term demand stimulus with longer-lasting
growth objectives. They will also ask whether policy
makers seized the opportunity presented by the cur-
rent crisis to put forward-looking measures in place to
lay the foundations for future prosperity. Finally, they
will judge whether firms and other innovation actors
invested appropriately in the future, and attempt to
determine why some emerged from the crisis more
strongly than others.

To support this debate, metrics are required to
assess innovation and related policy performance. In
this light, we are pleased to present the 2012 edition
of the Global Innovation Index (GII). The GII helps to
create an environment in which innovation factors are
under continual evaluation, and it provides a key tool
for refining innovation policies.

The importance of linkages and the right infrastructure

for innovation

Collaboration, the flow of ideas between different inno-
vation actors, and access to knowledge are all increas-
ingly important ingredients of innovation. So-called
innovation ecosystems have become more complex and are
now built on more internationalized, collaborative, and

open innovation models and knowledge markets.

© WIPO 2011. Photo: Emmanuel Berrod.

This year’s GII report underlines the importance of
linkages and of supporting the optimal infrastructure for
these innovation ecosystems.

This is an important field of innovation policy,
and one that garners increasing attention. The World
Intellectual Property Organization (WIPO), for
example, contributes to fostering the innovation infra-
structure by focusing on knowledge diffusion. Among
its other recent initiatives, WIPO’s Access to Research
for Development and Innovation programme increases
the availability of scientific and technical publications
in developing countries. Its Technology and Innovation
Support Centers are designed to provide local innovators
with access to high-quality technology information,
including patent documents.

Challenges to promoting linkages

While there is broad agreement that linkages among
innovation actors are key, we face two interrelated
challenges:

First, experiences and lessons in designing effective
policies that foster innovation linkages are still scarce.
Modern innovation policies aim to support science-
industry collaboration, the formation of innovation
clusters, and knowledge diffusion, for example. Yet cre-
ating innovation linkages is perhaps the most complex
innovation policy area, and there are no easy recipes for
achieving tangible outcomes and benefits. For years,
many economies have sought to foster collaboration
between universities and firms, or to create successful
technology clusters—often to no avail.

Second, measuring the existence and impact of inno-
vation linkages remains dauntingly difficult. This is why
the GII puts particular emphasis on measuring not only
innovation inputs and outputs, but innovation linkages
as well. For instance, it includes measures of the number
of joint ventures, or patents filed jointly by a domestic
and foreign inventor. However, most of the existing
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variables capture innovation linkages only imperfectly,
and improved metrics are sorely needed. The theme of
this year’s GII puts a spotlight on this important future

measurement agenda.

Continuing the journey for better innovation metrics

and policies

INSEAD began its journey to find better ways to mea-
sure innovation in 2007, increasingly helped by its
Knowledge Partners. WIPO joined INSEAD as one of
the Knowledge Partners in 2011 and is now co-publisher
of the GII. Over the years, the GII model has evolved
in response to our growing understanding of innovation
parameters. We take pride in continually adapting the
model to better reflect the modern dynamics of innova-
tion and the better availability of data. The 2012 edition,
for instance, places greater emphasis on measuring econ-
omies’ ecological sustainability and online creativity.

We thank the GII's Knowledge Partners—Alcatel-
Lucent, Booz & Company, and the Confederation of
Indian Industry—for bringing true enterprise perspec-
tives to our debates.

Last but not least, we welcome two new members
to our eminent Advisory Board who have greatly
strengthened its ranks: Sibusiso Sibisi, President and
Chief Executive Officer of the Council for Scientific
and Industrial Research in South Africa; and Rob Steele,
Secretary-General of the International Organization for
Standardization.

From the outset, we said that measuring innova-
tion, identifying its main drivers, and fostering adequate
policies would be a multi-year journey. INSEAD and
WIPO, along with our partners, look forward to con-

tinuing this journey.

SoumiTRA DuTTA
Roland Berger Professor of Business and Technology and Academic Director
of eLab, INSEAD

FRANCIS GURRY
Director General, World Intellectual Property Organization (WIPO)




FOREWORD

Embracing New Types of Partnerships
to Drive Open Innovation

We talk a great deal about innovation in the informa-
tion and communication technologies (ICT) industry,
where I have spent most of my career. When we speak
about innovation we are generally talking about break-
throughs, new technologies, and the companies that
bring them to market.

Breakthroughs are of course an important aspect
of innovation. Breakthroughs can reduce energy
consumption, create new markets, introduce differ-
ent ways of doing things, generate new revenue, help
people connect better, and help us solve problems in
areas as diverse as healthcare, agriculture, education,
and transportation. But innovation is about much more
than just technological breakthroughs. Increasingly it is
about breakthroughs in collaboration—forming link-
ages among different types of companies, industries, and
public institutions to address challenges and opportuni-
ties that reach far beyond the scope or capability of any
individual organization.

This notion of linkages and the collaborative models
needed to address our biggest challenges is the central
theme of the 2012 edition of the Global Innovation Index
(GII), which we are proud to support once again as a
Knowledge Partner. The 2012 GII explores the condi-
tions in which innovation flourishes and documents
which countries are most successful in fostering those
conditions. The GII also looks at some of the ways old
models of innovation are evolving, how new models
are emerging, why they matter, and the impacts they
can have.

Chapter 2 of this report, contributed by colleagues
at Alcatel-Lucent, explores how an ancient model of
collaboration—the public-private partnership—is being
applied in novel ways to address some of the large-scale
challenges faced today. The reality is that no organiza-
tion—no government, company, research institution,
or nongovernmental organization (NGO)—by itself
can solve our biggest problems, such as the economic
crisis facing Europe or the massive emerging ecological
threats. They must partner. They must collaborate. In

many cases, this means working very differently than
they ever have before. It means forging much closer ties
between previously distinct sectors than ever before. It
means sharing resources and responsibilities, depending
on others to do their part in the collaborative action,
and embracing these interdependencies. Alcatel-Lucent,
with many others, does this in the GreenTouch con-
sortium, which is working to help reduce the energy
consumption of telecommunications networks 1,000-
fold by 2015.

Partnering in this way is difficult. Many countries
have sought to bring their educational, business, and
NGO sectors together to address specific challenges.
Some have been successful, but just as often they have
not: the often divergent motivations of these different
organizations can lead to a mismatch of objectives,
expectations, and approaches.

But innovation is a crucial element of competitive-
ness. For organizations, companies, and countries to
remain competitive and to grow, they must innovate,
and one of the ways they can accomplish this is through
broad collaboration. Given the challenges we face as a
global community, we must find ways to partner more
effectively.

The GII offers an opportunity to think through this
challenge. By shining a light on successtul models of
collaboration and innovation, and by documenting what
has worked (or not) and where, the GII is contributing

to an absolutely critical conversation.

BEN VERWAAYEN
Chief Executive Officer
Alcatel-Lucent
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FOREWORD

The Coherence Premium in
Innovation

Booz & Company is honoured to contribute to The
Global Innovation Index 2012 for a second consecu-
tive year. This is a critical element in our continuing
effort to support businesses and governments in their
development of innovation-led economies. For almost
a decade, Booz & Company’s annual Global Innovation
1000 study has ranked the top 1,000 public companies
by their research and development (R&D) spending and
has analysed how that spending influences their overall
financial performance. Through this work, we continue
to gain significant insight into the nature of innovation.
It is clear that success in innovation is not just a blend of
quantitative elements such as the number of researchers,
the amount that they receive in funding, and the number
of patents they file. Rather, the companies and countries
that have succeeded in establishing strong innovation
cultures have also embraced qualitative success fac-
tors—they have developed coherent linkages between
their strategies and capabilities, and they nurture an
environment that supports innovation.

Our 2011 study The Global Innovation 1000: Why
Culture Is Key shows that spending more on R&D is
not enough to create robust and sustainable innovative
enterprises. Instead, numerous elements comprise a truly
innovative company: a focused innovation strategy, a
winning overall business vision, profound customer
insight, great talent, and the right set of capabilities—the
combination of processes, tools, knowledge, skills, and
organization—are needed to succeed. Importantly, cor-
porate culture ties all those elements together, making
the ’secret sauce’ that makes innovative companies dif-
ferent from their peers. The right culture of innovation
guarantees a high degree of coherence between strate-
gies and capabilities or between a company’s aspirations
and its implementation.

A coherent capabilities-driven strategy is the key
to unlocking value creation on a reliable and sustained
basis. Three interlocking elements comprise this strat-
egy: pursuing a clear strategic direction, building a
system of differentiating capabilities consistent with that

direction, and selling products or services that thrive
within that system. When these three elements are
aligned, a company can be described as coherent and can
move past the competition consistently and with ease.

We recognize that coherence is as relevant and
critical for countries as it is for companies. Coherence
between innovation strategies and capabilities at the
national level requires the stakeholders to be closely
linked in an effective ecosystem. Developed economies
must continue to strengthen and develop such linkages
to stay ahead in strategic sectors. At the same time,
developing economies must institute a national model
that establishes coherent linkages in their innovation
systems. This involves forging strong ties among all
stakeholders in the innovation ecosystem, encompassing
policies, stakeholders, and operations. Key to this effort
is establishing an innovation-promotion entity that will
create and develop the necessary linkages, coordinate
policy, convene stakeholders, and drive the national
agenda.

At Booz & Company, we believe that coherence
around key capabilities drives essential advantage.
Coherent companies and, indeed, countries, wield a
clear set of capabilities aligned with their strategy
throughout their portfolio. Furthermore, both public
and private sectors have an important role to play in
increasing global welfare by developing coherent strate-
gies and linkages for innovation at both the firm and

country-wide levels.

CesARE R. MAINARDI
Chief Executive Officer
Booz & Company
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Why Innovation Linkages?
Perspectives from an
Emerging Economy

Too often these days, any discussion on innovation and
its linkages to growth and development is reduced to
the difficulties faced by economies in certain parts of
the world over the last few years and the implications for
the global economy. There is an urgent need to broaden
this discussion and to explore how innovation can be not
only fostered and harnessed for growth but also how it
can solve everyday problems, reduce poverty, and help
us attain a faster-sustainable-inclusive-growth-driven
future.

There is also a need to widen the perspective on the
actors that are crucial in promoting innovation. Today’s
innovation environment is broad and involves bilateral
and multilateral collaborations in scientific and tech-
nological research and development (R&D), cultural
exchanges, sharing of best practices, open innovation
challenges, and other forms of linkages.

Such linkages must, however, energize and be ener-
gized by the innovative and creative spirits inherent in
every society and culture. In this context, India stands
as an example. With a large population and limited
resources, Indians must innovate to thrive, and this is
expressed in every strand of society: by those on the
street; by grassroots innovators; by entrepreneurs; and
by small, medium, and large companies.

A specific instance is found in one of India’s big-
gest recent success stories: the mobile and ICT revolu-
tion. This revolution has enabled innovation in other
spheres by connecting people throughout the country,
providing the means for optimization of ideas and their
realization. The government, for example, is connect-
ing Indian panchayats (village administrations) through
fibre optic cables with the goal of transforming service
delivery in areas such as health, education, agriculture.
This has truly provided an important means by which
this Indian innovative spirit can be harnessed.

The government is keen to provide an enabling
policy and institutional framework to promote innova-
tion. The President of India has declared 2010-2020

the ‘Decade of Innovation’ to focus attention on this

critical area and on inclusive growth. At the same time,
the government has prioritized a doubling of investment
in R&D over the next five years. The Indian National
Innovation Council (NIC) was established by the gov-
ernment in 2010 to discuss, analyse, and help implement
strategies for inclusive innovation in India and prepare
a Roadmap for Innovation 2010-2020. Recently, for
example, the NIC has taken up the challenge of forg-
ing global collaborations through its Global Innovation
Roundtable Conference.

The government’s partnership with stakeholders
provides the key to the success of its initiatives. The
Confederation of Indian Industry (CII) has been work-
ing with the industry, institutions, government and
global organizations to strengthen innovation ecosystem
in India. Many innovative initiatives based on public-
private-partnership (PPP) mode have been launched
to implement and support innovations on the ground.
One key initiative is formation of a not-for-profit PPP
company named Global Innovation & Technology
Alliance to support industrial R&D that converts global
high cost/high quality innovative technologies into cost
effective products those are affordable by and accessible
to people.

The theme of this year’s Global Innovation Index,
which emphasizes innovation linkages in high- and
lower-income countries alike, is well suited for address-
ing the contemporary challenges of innovation. I take
this opportunity to thank INSEAD and the World
Intellectual Property Organization for bringing out
this excellent work and to express my pleasure at CII’s
participation over the last four years as a Knowledge
Partner in this important initiative. I also congratulate
the other Knowledge Partners for their continued sup-

port and contribution to the report.

CHANDRAJIT BANERJEE
Director General
Confederation of Indian Industry
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Global Innovation Index rankings

Country/Economy Score (0-100) Rank Income Rank Region Rank

Switzerland 68.2 1 Ll 1 EUR 1 ]
Sweden 64.8 2 HI 2 EUR 2 |
Singapore 63.5 3 HI 3 SEAO 1 |
Finland 61.8 4 HI 4 EUR 3 |
United Kingdom 61.2 5 HI 5 EUR 4 |
Netherlands 60.5 6 HI 6 EUR 5 |
Denmark 59.9 7 HI 7 EUR 6 |
Hong Kong (China) 58.7 8 HI 8 SEAO 2 ]
Ireland 58.7 9 HI 9 EUR 7 |
United States of America 51.7 10 HI 10 NAC 1 |
Luxembourg 51.7 n HI n EUR 8 |
Canada 56.9 12 HI 12 NAC 2 |
New Zealand 56.6 13 HI 13 SEAD 3 |
Norway 56.4 14 HI 14 EUR 9 ]
Germany 56.2 15 HI 15 EUR 10 L |
Malta 56.1 16 HI 16 EUR n |
Israel 56.0 17 HI 17 NAWA 1 |
Iceland 55.7 18 HI 18 EUR 12 |
Estonia 55.3 19 HI 19 EUR 13 |
Belgium 543 20 HI 20 EUR 14 |
Korea, Rep. 539 21 HI 21 SEAD 4 |
Austria 53.1 22 HI 22 EUR 15 |
Australia 51.9 23 HI 23 SEAQ 5 |
France 51.8 24 HI 24 EUR 16 |
Japan 517 25 HI 25 SEAO 6 |
Slovenia 499 26 il 26 EUR 17 |
(zech Republic 49.7 27 HI 27 EUR 18 |
Cyprus 47.9 28 HI 28 NAWA 2 |
Spain 47.2 29 HI 29 EUR 19 |
Latvia 47.0 30 UM 1 EUR 20 |
Hungary 46.5 31 HI 30 EUR 21 |
Malaysia 459 32 um 2 SEAO 7 |
Qatar 455 33 HI 31 NAWA 3 |
China 454 34 UM 3 SEAO 8 ]
Portugal 453 35 HI 32 EUR 22 |
Italy 44.5 36 HI 33 EUR 23 |
United Arab Emirates 44.4 37 HI 34 NAWA 4 |
Lithuania 440 38 um 4 EUR 24 |
Chile 4.7 39 um 5 LCN 1 |
Slovakia N4 40 HI 35 EUR 25 |
Bahrain a1 M HI 36 NAWA 5 |
Croatia 40.7 42 HI 37 EUR 26 |
Bulgaria 40.7 43 UM 6 EUR 27 |
Poland 404 4 HI 38 EUR 28 |
Montenegro 401 45 um 7 EUR 29 |
Serbia 40.0 46 UM 8 EUR 30 |
Oman 395 47 HI 39 NAWA 6 |
Saudi Arabia 393 48 HI 40 NAWA 7 |
Mauritius 39.2 49 um 9 SSF 1 |
Moldova, Rep. 39.2 50 LM 1 EUR 31 |
Russian Federation 379 51 UM 10 EUR 32 |
Romania 37.8 52 UM n EUR 33 |
Brunei Darussalam 317 53 HI f SEAO 9 |
South Africa 374 54 %} 12 SSF 2 ]
Kuwait 372 55 HI 4 NAWA 8 |
Jordan 371 56 UM 13 NAWA 9 |
Thailand 36.9 57 um 14 SEAO 10 |
Brazil 36.6 58 UM 15 LCN 2 |
Tunisia 36.5 59 UM 16 NAWA 10 |

Costa Rica 36.3 60 um 17 LCN 3 |
Lebanon 36.2 61 UM 18 NAWA n |
Macedonia, FYR 36.2 62 um 19 EUR 34 |
Ukraine 36.1 63 LM 2 EUR 35 |

India 357 64 M 3 CSA 1 |
Colombia 355 65 UM 20 LCN 4 |
Greece 353 66 HI 43 EUR 36 |
Uruguay 35.1 67 UM 21 LCN 5 |
Mongolia 35.0 68 LM 4 SEAO 1 |
Armenia 345 69 LM 5 NAWA 12 |
Argentina 344 70 UM 22 LCN 6 |
Georgia 343 71 LM 6 NAWA 13 I




Global Innovation Index rankings (continued)

Rankings

Country/Economy Score (0-100) Rank Income Rank Region Rank
Bosnia and Herzegovina 342 72 Uum 23 EUR 37 |
Namibia 341 73 um 24 SSF 3 [ ]
Turkey 341 74 um 25 NAWA 14 _
Peru 341 75 um 26 LCN 7 [ ]
Viet Nam 339 76 LM 7 SEAO 12 ]
Guyana 337 77 M 8 LCN 8 I
Belarus 329 78 Um 27 EUR 38 I
Mexico 329 79 um 28 LCN 9 ]
Belize 325 80 LM 9 LCN 10 ]
Trinidad and Tobago 325 81 HI 44 LCN n I
Swaziland 320 82 LM 10 SSF 4 I
Kazakhstan 319 83 um 29 (SA 2 | ]
Paraguay 31.6 84 LM n LCN 12 ]
Botswana 314 85 UM 30 SSF 5 ]
Dominican Republic 309 86 UM 31 LCN 13 |
Panama 30.9 87 um 32 LN 14 .
Morocco 30.7 88 LM 12 NAWA 15 _
Azerbaijan 304 89 UM 3 NAWA 16 | ]
Albania 304 90 UM 34 EUR 39 ]
Jamaica 30.2 91 um 35 LCN 15 I
Ghana 29.6 92 LM 13 SSF 6 | ]
El Salvador 295 923 M 14 LN 16 ]
Sri Lanka 29.1 94 LM 15 CSA 3 [
Philippines 29.0 95 LM 16 SEAD 13 .
Kenya 289 % Ll 1 SSF 7 | |
Senegal 288 97 LM 17 SSF 8 | |
Ecuador 285 98 um 36 LCN 17 .
Guatemala 284 99 LM 18 LCN 18 [ ]
Indonesia 28.1 100 LM 19 SEAO 14 |
Fiji 279 101 LM 20 SEAO 15 _
Rwanda 279 102 Ll 2 SSF 9 |
Egypt 279 103 M 21 NAWA 17 -
Iran, Islamic Rep. 273 104 UM 37 CSA 4 |
Nicaragua 26.7 105 LM 22 LN 19 |
Gabon 26.5 106 um 38 SSF 10 |
Zambia 26.4 107 LM 23 SSF 1 |
Tajikistan 26.4 108 LI 3 CSA 5 ]
Kyrgyzstan 26.4 109 Ll 4 CSA 6 |
Mozambique 263 110 LI 5 SSF 12 |
Honduras 263 m LM 24 LCN 20 |
Bangladesh 26.1 12 LI 6 CSA 7 |
Nepal 26.0 13 Ll 7 CSA 8 ]
Bolivia, Plurinational St. 25.8 114 LM 25 LCN 21 | ]
Zimbabwe 25.7 15 Ll 8 SSF 13 |
Lesotho 257 116 LM 26 SSF 14 |
Uganda 256 n7 Ll 9 SSF 15 |
Venezuela, Bolivarian Rep. 25.4 18 um 39 LCN 22 |
Mali 254 19 Ll 10 SSF 16 ]
Malawi 254 120 L il SSF 17 |
Cameroon 25.0 ” LM 27 SSF 18 |
Burkina Faso 246 122 Ll 12 SSF 19 |
Nigeria 246 123 LM 28 SSF 20 |
Algeria 244 124 UM 40 NAWA 18 |
Benin 244 125 Ll 13 SSF 2 |
Madagascar 242 126 Ll 14 SSF 2 ||
Uzbekistan 239 127 M 29 CSA 9 |
Tanzania, United Rep. 239 128 L 15 SSF 23 |
Cambodia 234 129 Ll 16 SEAO 16 |
Gambia 233 130 Ll 17 SSF 24 |
Ethiopia 233 131 LI 18 SSF 25 |
Syrian Arab Rep. PER| 132 LM 30 NAWA 19 |
Pakistan 2.1 133 LM 31 (SA 10 |
Cote d'lvoire 22.6 134 LM 32 SSF 26 |
Angola 222 135 LM 33 SSF 27 |
Togo 205 136 Ll 19 SSF 28 |
Burundi 205 137 Ll 20 SSF 29 |
Lao PDR 20.2 138 LM 34 SEAO 17 |
Yemen 19.2 139 LM 35 NAWA 20 |
Niger 18.6 140 Ll N SSF 30 |
Sudan 16.8 141 LM 36 SSF 31 ]
—

Note: World Bank Income Group Classification (April 2012): LI = low income; LM = lower-middle income; UM = upper-middle income; and HI = high income. Regions are based on the United Nations Classification (20 September 2011):
EUR = Europe; NAC = Northern America; LCN = Latin America and the Caribbean; CSA = Central and Southern Asia; SEAO = South East Asia and Oceania; NAWA = Northern Africa and Western Asia; and SSF = Sub-Saharan Africa.
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CHAPTER 1

The Global Innovation Index 2012: Stronger Innovation Linkages for Global

Growth

DANIELA BENAVENTE and SouMITRA DuTTa, INSEAD elab

SAcHA WuNscH-VINCENT, WIPO

The global economic recovery is
fragile and uneven across different
regions.

Most current economic forecasts
by leading international economic
institutions predict a slowdown
of gross domestic product (GDP)
growth throughout 2012 and an
uncertain recovery in 2013." Despite
some setbacks, growth remains rel-
atively strong in most emerging-
market economies. The situation in
high-income economies, however,
is more precarious. Unemployment
is high and growing in many of these
countries. Full crisis recovery will
take its time, and there are risks of
a renewed degradation of the eco-
nomic climate resulting in a pro-
longed state of uncertainty.

In this context, the economic
policy debate is placing renewed
emphasis on achieving an appro-
priate policy framework that fosters
growth and employment while pro-
moting sustainable public finances.
As outlined in the Preface to this
report, policies that promote inno-
vation and structural policies foster-
ing long-term output growth should
feature prominently in these discus-
sions. Although innovation cannot
cure the most immediate financial
difficulties, it is a crucial element
of sustainable growth. Forward-
looking measures are needed to lay
the foundations for future prosperity.

The economic crisis is affecting
not only investments but also the cli-

mate for innovation.” The effect of

this downturn on innovation is com-
plex and ambiguous, with large vari-
ations across firms, sectors, coun-
tries, and regions. On the one hand,
crisis might stimulate new entrepre-
neurial ventures and growth areas.
Past crises in the 1990s are said to
have generated new strings of inno-
vative companies and may have put
entire nations—such as Finland and
the Republic of Korea—on a new
growth path.> Countries that con-
tinue to invest in innovation despite
economically worsening conditions
are reaping the benefits of their
efforts at some point.

On the other hand, true risks
exist in terms of a negative effect on
innovation expenditures and out-
puts. Total and/or business R&D
investments have declined as of 2008
or 2009 in a significant number of
countries for which data are avail-
able (for example, in Canada, Israel,
Netherlands, Spain,
Sweden, and the United Kingdom,
or UK).* Moreover, the world’s
top R&D investors decreased their
R&D spending by 1.9% in 2009.°

The crisis is expected to have slowed

Lithuania,

the introduction of new products
or processes, primarily because of
decreased demand and increased
business uncertainty, including
uncertainty about the size of the
future market. Large multinational
firms responsible for a large share of
business R&D have recently accu-
mulated large cash stocks that are not

being reinvested.

Unmistakably, reductions or a
streamlining of R&D expenditures
in times of crisis does not have to
affect research output or innovations
if efficiency is improved and less
promising projects are discontinued.
Still, firms—in particular small and
medium-sized enterprises (SMEs)—
face greater difficulties in tapping
external sources of funding to sup-
port their innovation investments
and to finance new business ven-
tures. The access to venture capital is
still severely depressed. The number
of firm creations is down in coun-
tries for which data are available.

Importantly, research and
development (R&D) and innova-
tion expenditures cannot often be
stopped and subsequently picked
up again simply when the economy
recovers. Initial investments are
sunk. Researchers deskill and PhD
students without funding go into
other fields. Innovation that is post-
poned now will also not take place
later; there are hysteresis effects in
innovation.

Knowing the exact effects of the
economic crisis on business innova-
tion will take time. The questions
involved are too complex to be
reduced to a blanket assessment of
the effect of the economic slowdown
on the level and geography of inno-
vation. Moreover, such an assess-
ment is premature and data to fully
assess the impacts are only emerging.

Also, as part of their stimulus
packages, in 2009 and onwards most

'
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governments have pledged to avoid
cutbacksinscience and R&D oreven
increase spending.’ Ideally, spending
measures decided by governments
need to marry short-term demand
stimulus with longer-lasting growth
objectives. Most governments have
also identified financial or structural
policies to foster new employment
and growth in areas such as research,
the health sector, transport, and the
environment. There is now a need to
monitor and assess how and whether
these stimulus measures have been
implemented and to determine the
impacts on short-term demand and
longer-term economic foundations
and the society more broadly. This
applies to programmes decided in
2009 and to those that are in the
offing.

To support these debates, to
guide polices, and to highlight good
practices, metrics are required to
assess innovation and related policy
performance. For this purpose the
GII is timely and relevant.

Stronger innovation linkages for global
growth

The theme of this year’s GII report,
‘Stronger innovation linkages for
global growth’, underlines the
importance of productive interac-
tions among innovation actors—
firms, the public sector, academia,
and society—in modern innovation
ecosystems (see also Chapter 4 of this
report).

More and more attention is
focused on the interplay of institu-
tions and the interactive processes
in the creation, application, and dif-
fusion of knowledge, human capi-
tal, and technology. In particu-
lar, the transfer of scientific results
and inventions and their application
to societal challenges in high- and
lower-income countries alike is gar-

nering attention.

In the policy debate and the liter-
ature, emphasis is put on the increas-
ingly collaborative nature of inno-
vative processes. Such collaboration
has been facilitated as innovation
processes have become more frag-
mented and ‘open’’ As studied in
several chapters of this publication,
the role of the Internet more gener-
ally has been crucial in introducing
changes to the innovation process
and to related outputs.®* Markets for
technologies that allow for knowl-
edge diffusion have added a further
boost to collaboration.”

Accordingly, in the last decades
in high- and middle-income coun-
tries alike, various national strate-
gies have aimed to improve the link-
ages between the various innovation
actors, most notably the science sys-
tem and higher education, the gov-
ernment, the private sector, and
increasingly also the not-for-profit
sector such as philanthropies and
nongovernmental organizations.

The measurement agenda has
evolved to address the systemic dimen-
sion of innovation'®—that is, the activ-
ities of multiple innovation actors
and linkages among them." The
challenge is to detect and quantify
the dynamic and often informal
nature of linkages and their efficacy.

This policy and measurement
ambition is far from being impor-
tant only to advanced economies. It
is also critical in most low- and mid-
dle-income country contexts, where
innovation linkages are, on average,
weaker than in high-income coun-
tries. Furthermore, low- and mid-
dle-income countries have been
the source of incremental innova-
tion.'”” One challenge is to appro-
priately quantify the extent of this
type of innovation and the required
linkages.

Yet again, the GII intends to
contribute to the policy and mea-
surement debate on linkages. It does

so by introducing and discussing rel-
evant metrics that are complemented
by substantive chapters that analyse
this theme in the context of partic-
ular country settings (Chapter 3 on
Saudi Arabia, Chapter 5 on the Golf
Cooperation Council, Chapter 6 on
the Russian Federation, and Chapter
7 on India) and with a focus on sci-
ence-industry linkages (Chapters 4
and 8), public-private partnerships
(Chapter 2), and the role of informa-
tion and communication technolo-
gies and the Internet (Chapters 8, 9,
and 10).

The rationale for the Global Innovation
Index
The GII project was launched by
INSEAD in 2007 with the simple
goal of determining how to find
metrics and approaches to better
capture the richness of innovation
in society and go beyond such tradi-
tional measures of innovation as the
number of research articles and the
level of R&D expenditures.”
There were several motivations
for setting this goal. First, innova-
tion is important for driving eco-
nomic progress and competitive-
ness—both for developed and devel-
oping economies. Many govern-
ments are putting innovation at the
centre of their growth strategies.
Second, there is awareness that the
definition of innovation has broad-
ened—it is no longer restricted to
R&D laboratories and to published
scientific papers. Innovation could
be and is more general and horizontal
in nature, and includes social inno-
vations and business model innova-
tions as well. Last but not least, rec-
ognizing and celebrating innovation
in emerging markets is seen as criti-
cal for inspiring people—especially
the next generation of entrepreneurs

and innovators.




The GII helps to create an envi-
ronment in which innovation factors
are under continual evaluation, and
it provides a key tool and a rich data-
base of detailed metrics for refining
innovation policies.

The GII is not meant to be the
ultimate and definitive ranking of
nations with respect to innovation.
Measuring innovation outputs and
impacts remains difficult; hence
great emphasis is placed on mea-
suring the climate and infrastruc-
ture for innovation and on assessing
related outcomes.

Although the end results take the
form of several rankings, the GII is
more concerned with improving the
‘journey’ to better measuring and
understanding innovation, and with
identifying targeted policies, good
practices, and other levers to foster
innovation. The rich metrics can
be used by individual countries—
either at the level of the index and
sub-indices or at the level of individ-
ual variables, such as ‘the number of
patent applications by resident'—to
monitor performance over time and
to benchmark developments against
other countries in the same region or
of the same income group.

As a result, and drawing on the
expertise of the GII's Knowledge
Partners and the prominent
Advisory Board, the GII model is
continually updated to reflect the
improved availability of statistics and
our understanding of the meaning
and implications of innovation. This
year particular emphasis is placed on
avoiding flawed year-on-year com-
parisons by estimating the impact
in the rankings of changes in per-
formance on particular indicators,
adjustments to the GII framework,
and/or the inclusion of additional

economies in the rankings.

An inclusive perspective on innovation

The GII adopts a broad notion of
innovation, originally presented in
the Oslo Manual developed by the
European Communities and the
OECD:"

An innovation is the implementation of a
new or significantly improved product (good
or service), a new process, a new marketing
method, or a new organizational method in
business practices, workplace organization,

or external relations.

This

evolving nature of the way inno-

definition reflects the

vation is perceived and understood
over the last two decades."”
Previously, economists and pol-
icy makers focused on R&D-based
technological product innovation,
largely produced in-house and
mostly in manufacturing industries.
This type of innovation is performed
by a highly educated labour force
in R&D-intensive companies. The
process leading to such innovation
was conceptualized as closed, inter-
nal, and localized. Technological
breakthroughs
‘radical” and took place at the ‘global

were necessarily
knowledge frontier’. This character-
ization also implied the existence of
leading and lagging countries with
low- or middle-income economies
only catching up.

Today, innovation capability is
seen more as the ability to exploit
new technological combinations and
embraces the notion of incremental
innovation and ‘innovation without
research’. Non-R&D-innovative
expenditure is an important compo-
nent of reaping the rewards of tech-
nological innovation.

There is also an increasing inter-
est in understanding how innova-
tion takes place in low- and middle-
income countries and an awareness
that incremental forms of innovation

can impact development.

Furthermore, the process of
innovation has undergone signifi-
cant change. Investment in innova-
tion-related activity has consistently
intensified at the firm, country, and
global levels, adding new innovation
actors from outside high-income
economies and also nonprofit actors.
The structure of knowledge produc-
tion activity is more complex and
geographically dispersed than ever.

A key challenge is to find metrics
that capture innovation as it happens
in the world today.'® Direct official
measures that quantify innovation
outputs remain extremely scarce."”
For example, there are no official
statistics on the amount of innova-
tive activity—defined as the num-
ber of new products, processes, or
other innovations—for any given
innovation actor, let alone for any
given country. Most measures also
struggle to appropriately capture the
innovation outputs of a wider spec-
trum of innovation actors, such as
the services sector, public entities,
and so on.

The GII aims to move beyond
the mere measurement of such sim-
ple innovation metrics. This requires
the integration of new variables,
with a trade-off between the qual-
ity of the variable on the one hand
and achieving good country cover-
age on the other hand.

The timeliest indicators are
used for the GII. About 35% of data
obtained is from 2011, 35% from
2010, 21% from 2009, and the small
remainder—for certain particular
variables or low-income countries—
from earlier years.'® This gives the
GII good coverage of the years where
the economic crisis attained its ini-
tial peak, when innovation expen-
ditures were most severely affected,
and when stimulus programmes
were decided and meant to be put

into action.

'
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Figure 1: Framework of the Global Innovation Index 2012
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That said, the time coverage
does not allow us to capture more
medium-term effects of the crisis or
the stimulus programmes on inno-
vation, some impacts of which might
be very long-term (e.g., expen-
ditures on education and public
R&D). Moreover, the renewed set-
back of the global economy in the
second half of 2011 and the current
set-backs to the world economy, as
well as possible new spending mea-
sures are not accounted for. These
effects will naturally be at the heart
of future GllIs.

The GlI conceptual framework

The GII is an evolving project that
builds upon previous editions of the
index while incorporating newly

available data and that is inspired by

the latest research on the measure-
ment of innovation. This year the
GII model includes 141 economies,
which represent 94.9% of the world’s
population and 99.4% of the world’s
GDP (in current US dollars).

The GII relies on two sub-
indices: the Innovation Input Sub-
Index and the Innovation Output
Sub-Index, each built around pil-
lars. Four measures are calculated

(Figure 1):

1. Innovation Input Sub-Index:
Five input pillars capture ele-
ments of the national economy
that enable innovative activities:
(1) Institutions, (2) Human capital
and research, (3) Infrastructure,
(4) Market sophistication, and
(5) Business sophistication. The
Innovation Input Sub-Index is

the simple average of the first
five pillar scores.

Innovation Output Sub-Index:
Innovation outputs are the
results of innovative activities
within the economy. There are
two output pillars: (6) Knowl-
edge and technology outputs"
and (7) Creative outputs. The
Innovation Output Sub-Index is
the simple average of the last two
pillar scores. Although the Out-
put Sub-Index includes only two
pillars, it has the same weight in
calculating the overall GII scores
as the Input Sub-Index.

The overall GII score is the
simple average of the Input and
Output Sub-Indices.




4. The Innovation Efficiency
Index is the ratio of the Output
Sub-Index over the Input Sub-
Index. It shows how much inno-
vation output a given country
is getting for its inputs, and is a

sense of efficiency of sorts.

divided
three sub-pillars and each sub-pil-

Each pillar is into
lar is composed of individual indi-
cators, for a total of 84 indicators.
The GII pays special attention to
providing data sources and defi-
nitions (Appendix III), technical
notes (Appendix IV), and improv-
ing and making accessible metrics
(Appendix II Data Tables).*

The GII model is revised every
year in a transparent exercise to
improve the way innovation is mea-
sured. This year, for example, the
Infrastructure pillar was reorganized
to single out ecological sustainabil-
ity in a new sub-pillar. In addition,
a sub-pillar on online creativity was
added to the Creative outputs pil-
lar. Adjustments to the framework
made this year at the indicator level
are detailed in Annex 1.

In addition, this year the GII
innovates in two additional and
important ways:

First, for the first time, the
GII includes a detailed analysis of
the underlying factors influencing
year-on-year changes. An approxi-
mate assessment of changes in rank-
ings due to performance and adjust-
ments to the GII framework is pre-
sented in detail in Annex 2. As out-
lined before, this helps avoid making
erroneous conclusions on the basis of
simple year-on-year rankings.

Second, this year for the first
time, the strengths/weaknesses of
each economy were identified on
the basis of the percentage of coun-
tries with scores that fall below the
particular country score (please refer
to the country/economy profiles in
Appendix I). This relative ranking

is critically helpful for policy makers
and experts to understand existing

successes and areas of improvement.

Discussion of results: The world’s top
innovators
The following analysis describes and
analyses the salient features of the
GII results. It does so for the global
leaders in each index and the best
performers within each income cat-
egory (high-, upper-middle, lower-
middle, and low-income groups).”'
A short discussion of the rankings
at the regional level follows.?” The
detailed information can be found
in the country profiles (Appendix I).
Tables 1 through 3 report on
the overall GII and the Input and
Output Sub-Indices, with regional
and income group rankings. The
rankings per pillar, with details on
sub-pillar scores are provided in

Annex 1.

The top 10 in the Global Innovation Index

The top 10 countries in the GII 2012
edition are Switzerland, Singapore,
the UK, the
Netherlands, Denmark, Hong Kong
(China), Ireland, and the United
States of America (USA). In con-

trast to current worries in the policy

Sweden, Finland,

debate, which focuses largely on the
crisis of the euro, Europe stands out
with 7 out of 10 countries. While
nine out the top 10 countries were
already in this top league in 2011,
Ireland joins the top group for the
first time. Canada is the only coun-
try leaving the top 10.

Switzerland maintains its 2011
position as number 1. It makes it to
the top 10 on all four indices and on
all pillars except Institutions (13th),
where it shows relative weaknesses
in its business environment, as cap-
tured by its relatively poor show-
ing in the ease of starting a busi-
ness and of resolving insolvency. A

knowledge-based economy of 7.8
million people with one of the high-
est GDP per capita, its high degree
of innovation efficiency (5th) allows
Switzerland to translate its robust
innovation capabilities into innova-
tion outputs. Switzerland ranks 1Ist
on the Output Sub-Index and its two
pillars, Knowledge and technology
outputs and Creative outputs. The
quality of its scientific and research
institutions, coupled with numerous
scientific and technical publications,
good linkages between academia
and firms, and a skilled labour force
stand out. Switzerland also ranks
1st in national patent applications
by residents and through the Patent
Cooperation Treaty (PCT).

The runner-up, Sweden, retains
its 2011 position and comes in st
among Nordic and European Union
(EU) countries in the GII and its two
sub-indices. It ranks 3rd on inputs
and 2nd on outputs, with strengths
on all seven pillars. The country
ranks 1st in Infrastructure, dem-
onstrating a vigorous use of infor-
mation and communication tech-
nologies (ICT) and coming in at
2nd place in ecological sustainabil-
ity, with the highest score on ISO
14001 environmental certificates
issued in 2011. It also ranks 7th in
R&D and 2nd in Knowledge and
technology outputs—Ist among EU
countries—with scientific research
institutions of quality, a high level of
gross expenditure on R&D (3.6% of
GDP), and a high rate of patenting
and scientific publications.

Singapore comes in 3rd on the
GII this year, maintaining its 2011
position and leading the rankings
among Asian economies. Its inno-
vation capabilities rank 1st in the
world, with a well-trained student
body, a robust research commu-
nity, a skilled labour force, sophis-
ticated financial and commercial

markets, and a business community

H
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Country/Economy Score (0-100) Rank Income Rank Region Rank

Switzerland 68.2 1 Ll 1 EUR 1 ]
Sweden 64.8 2 HI 2 EUR 2 |
Singapore 63.5 3 HI 3 SEAO 1 |
Finland 61.8 4 HI 4 EUR 3 |
United Kingdom 61.2 5 HI 5 EUR 4 |
Netherlands 60.5 6 HI 6 EUR 5 |
Denmark 59.9 7 HI 7 EUR 6 |
Hong Kong (China) 58.7 8 HI 8 SEAO 2 ]
Ireland 58.7 9 HI 9 EUR 7 |
United States of America 51.7 10 HI 10 NAC 1 |
Luxembourg 51.7 n HI n EUR 8 |
Canada 56.9 12 HI 12 NAC 2 |
New Zealand 56.6 13 HI 13 SEAD 3 |
Norway 56.4 14 HI 14 EUR 9 ]
Germany 56.2 15 HI 15 EUR 10 L |
Malta 56.1 16 HI 16 EUR n |
Israel 56.0 17 HI 17 NAWA 1 |
Iceland 55.7 18 HI 18 EUR 12 |
Estonia 55.3 19 HI 19 EUR 13 |
Belgium 543 20 HI 20 EUR 14 |
Korea, Rep. 539 21 HI 21 SEAD 4 |
Austria 53.1 22 HI 22 EUR 15 |
Australia 51.9 23 HI 23 SEAQ 5 |
France 51.8 24 HI 24 EUR 16 |
Japan 517 25 HI 25 SEAO 6 |
Slovenia 499 26 il 26 EUR 17 |
(zech Republic 49.7 27 HI 27 EUR 18 |
Cyprus 47.9 28 HI 28 NAWA 2 |
Spain 47.2 29 HI 29 EUR 19 |
Latvia 47.0 30 UM 1 EUR 20 |
Hungary 46.5 31 HI 30 EUR 21 |
Malaysia 459 32 um 2 SEAO 7 |
Qatar 455 33 HI 31 NAWA 3 |
China 454 34 UM 3 SEAO 8 ]
Portugal 453 35 HI 32 EUR 22 |
Italy 44.5 36 HI 33 EUR 23 |
United Arab Emirates 44.4 37 HI 34 NAWA 4 |
Lithuania 440 38 um 4 EUR 24 |
Chile 4.7 39 um 5 LCN 1 |
Slovakia N4 40 HI 35 EUR 25 |
Bahrain a1 M HI 36 NAWA 5 |
Croatia 40.7 42 HI 37 EUR 26 |
Bulgaria 40.7 43 UM 6 EUR 27 |
Poland 404 4 HI 38 EUR 28 |
Montenegro 401 45 um 7 EUR 29 |
Serbia 40.0 46 UM 8 EUR 30 |
Oman 395 47 HI 39 NAWA 6 |
Saudi Arabia 393 48 HI 40 NAWA 7 |
Mauritius 39.2 49 um 9 SSF 1 |
Moldova, Rep. 39.2 50 LM 1 EUR 31 |
Russian Federation 379 51 UM 10 EUR 32 |
Romania 37.8 52 UM n EUR 33 |
Brunei Darussalam 317 53 HI f SEAO 9 |
South Africa 374 54 %} 12 SSF 2 ]
Kuwait 372 55 HI 4 NAWA 8 |
Jordan 371 56 UM 13 NAWA 9 |
Thailand 36.9 57 um 14 SEAO 10 |
Brazil 36.6 58 UM 15 LCN 2 |
Tunisia 36.5 59 UM 16 NAWA 10 |

Costa Rica 36.3 60 um 17 LCN 3 |
Lebanon 36.2 61 UM 18 NAWA n |
Macedonia, FYR 36.2 62 um 19 EUR 34 |
Ukraine 36.1 63 LM 2 EUR 35 |

India 357 64 M 3 CSA 1 |
Colombia 355 65 UM 20 LCN 4 |
Greece 353 66 HI 43 EUR 36 |
Uruguay 35.1 67 UM 21 LCN 5 |
Mongolia 35.0 68 LM 4 SEAO 1 |
Armenia 345 69 LM 5 NAWA 12 |
Argentina 344 70 UM 22 LCN 6 |
Georgia 343 71 LM 6 NAWA 13 I




Table 1: Global Innovation Index rankings (continued)

Country/Economy Score (0-100) Rank Income Rank Region Rank
Bosnia and Herzegovina 342 72 Uum 23 EUR 37 |
Namibia 341 73 um 24 SSF 3 [ ]
Turkey 341 74 um 25 NAWA 14 _
Peru 341 75 um 26 LCN 7 [ ]
Viet Nam 339 76 LM 7 SEAO 12 ]
Guyana 337 77 M 8 LCN 8 I
Belarus 329 78 Um 27 EUR 38 I
Mexico 329 79 um 28 LCN 9 ]
Belize 325 80 LM 9 LCN 10 ]
Trinidad and Tobago 325 81 HI 44 LCN n I
Swaziland 320 82 LM 10 SSF 4 I
Kazakhstan 319 83 um 29 (SA 2 | ]
Paraguay 31.6 84 LM n LCN 12 ]
Botswana 314 85 UM 30 SSF 5 ]
Dominican Republic 309 86 UM 31 LCN 13 |
Panama 30.9 87 um 32 LN 14 .
Morocco 30.7 88 LM 12 NAWA 15 _
Azerbaijan 304 89 UM 3 NAWA 16 | ]
Albania 304 90 UM 34 EUR 39 ]
Jamaica 30.2 91 um 35 LCN 15 I
Ghana 29.6 92 LM 13 SSF 6 | ]
El Salvador 295 923 M 14 LN 16 ]
Sri Lanka 29.1 94 LM 15 CSA 3 [
Philippines 29.0 95 LM 16 SEAD 13 .
Kenya 289 % Ll 1 SSF 7 | |
Senegal 288 97 LM 17 SSF 8 | |
Ecuador 285 98 um 36 LCN 17 .
Guatemala 284 99 LM 18 LCN 18 [ ]
Indonesia 28.1 100 LM 19 SEAO 14 |
Fiji 279 101 LM 20 SEAO 15 _
Rwanda 279 102 Ll 2 SSF 9 |
Egypt 279 103 M 21 NAWA 17 -
Iran, Islamic Rep. 273 104 UM 37 CSA 4 |
Nicaragua 26.7 105 LM 22 LN 19 |
Gabon 26.5 106 um 38 SSF 10 |
Zambia 26.4 107 LM 23 SSF 1 |
Tajikistan 26.4 108 LI 3 CSA 5 ]
Kyrgyzstan 26.4 109 Ll 4 CSA 6 |
Mozambique 263 110 LI 5 SSF 12 |
Honduras 263 m LM 24 LCN 20 |
Bangladesh 26.1 12 LI 6 CSA 7 |
Nepal 26.0 13 Ll 7 CSA 8 ]
Bolivia, Plurinational St. 25.8 114 LM 25 LCN 21 | ]
Zimbabwe 25.7 15 Ll 8 SSF 13 |
Lesotho 257 116 LM 26 SSF 14 |
Uganda 256 n7 Ll 9 SSF 15 |
Venezuela, Bolivarian Rep. 25.4 18 um 39 LCN 22 |
Mali 254 19 Ll 10 SSF 16 ]
Malawi 254 120 L il SSF 17 |
Cameroon 25.0 ” LM 27 SSF 18 |
Burkina Faso 246 122 Ll 12 SSF 19 |
Nigeria 246 123 LM 28 SSF 20 |
Algeria 244 124 UM 40 NAWA 18 |
Benin 244 125 Ll 13 SSF 2 |
Madagascar 242 126 Ll 14 SSF 2 ||
Uzbekistan 239 127 M 29 CSA 9 |
Tanzania, United Rep. 239 128 L 15 SSF 23 |
Cambodia 234 129 Ll 16 SEAO 16 |
Gambia 233 130 Ll 17 SSF 24 |
Ethiopia 233 131 LI 18 SSF 25 |
Syrian Arab Rep. PER| 132 LM 30 NAWA 19 |
Pakistan 2.1 133 LM 31 (SA 10 |
Cote d'lvoire 22.6 134 LM 32 SSF 26 |
Angola 222 135 LM 33 SSF 27 |
Togo 205 136 Ll 19 SSF 28 |
Burundi 205 137 Ll 20 SSF 29 |
Lao PDR 20.2 138 LM 34 SEAO 17 |
Yemen 19.2 139 LM 35 NAWA 20 |
Niger 18.6 140 Ll N SSF 30 |
Sudan 16.8 141 LM 36 SSF 31 ]
—

Note: World Bank Income Group Classification (April 2012): LI = low income; LM = lower-middle income; UM = upper-middle income; and HI = high income. Regions are based on the United Nations Classification (20 September 2011):
EUR = Europe; NAC = Northern America; LCN = Latin America and the Caribbean; CSA = Central and Southern Asia; SEAO = South East Asia and Oceania; NAWA = Northern Africa and Western Asia; and SSF = Sub-Saharan Africa.
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Country/Economy Score (0-100) Rank Income Rank Region Rank
Singapore 749 1 HI 1 SEAO 1 |
Hong Kong (China) 720 2 HI 2 SEAO 2 |
Sweden 68.8 3 HI 3 EUR 1 ]
Switzerland 68.0 4 HI 4 EUR 2 |
United Kingdom 68.0 5 HI 5 EUR 3 I
Finland 67.5 6 HI 6 EUR 4 |
Ireland 67.4 7 HI 7 EUR 5 |
Denmark 67.4 8 HI 8 EUR 6 |
United States of America 66.3 9 HI 9 NAC 1 |
Canada 65.8 10 HI 10 NAC 2 |
Norway 64.0 n HI n EUR 7 |
New Zealand 63.4 12 HI 12 SEAO 3 |
Australia 63.4 13 HI 13 SEAO 4 |
Luxembourg 63.0 14 HI 14 EUR 8 |
Netherlands 62.9 15 HI 15 EUR 9 ]
Korea, Rep. 61.8 16 HI 16 SEAO 5 |
Israel 61.5 17 HI 17 NAWA 1 |
Japan 613 18 HI 18 SEAO 6 |
Iceland 60.8 19 HI 19 EUR 10 |
Belgium 603 20 HI 20 EUR n |
Austria 59.5 21 HI 2 EUR 12 |
France 59.1 2 HI 22 EUR 13 |
Germany 58.8 23 HI 23 EUR 14 ]
Estonia 574 24 HI 24 EUR 15 |
Cyprus 56.4 25 HI 25 NAWA 2 ]
Spain 56.0 26 HI 26 EUR 16 ]
Malta 553 27 HI 27 EUR 17 |
United Arab Emirates 55.2 28 HI 28 NAWA 3 |
Malaysia 54.2 29 um 1 SEAO 7 |
Qatar 54.1 30 HI 29 NAWA 4 |
Czech Republic 533 31 HI 30 EUR 18 |
Slovenia 53.2 32 HI 3 EUR 19 |
Portugal 519 33 HI 32 EUR 20 |
Italy 515 34 HI 33 EUR 21 ]
Bahrain 51.4 35 HI 34 NAWA 5 |
Latvia 51.4 36 um 2 EUR 22 ]
Hungary 512 37 HI 35 EUR 23 ]
Lithuania 50.2 38 um 3 EUR 24 |
Saudi Arabia 49.2 39 HI 36 NAWA 6 |
Slovakia 473 40 HI 37 EUR 25 |
Poland 47.1 M HI 38 EUR 26 |
Oman 46.9 4 HI 39 NAWA 7 ]
Chile 46.8 3] um 4 LCN 1 |
Croatia 46.4 4 HI 40 EUR 27 |
South Africa 46.4 45 UM 5 SSF 1 |
Brunei Darussalam 45.8 46 HI M SEAO 8 ]
Bulgaria 455 47 UM 6 EUR 28 |
Montenegro 45.0 48 UM 7 EUR 29 ]
Mauritius 44.7 49 UM 8 SSF 2 |
Greece 440 50 HI 4 EUR 30 |
Romania 839 51 UM 9 EUR 31 |
Macedonia, FYR 4.2 52 UM 10 EUR 32 ]
Mongolia 4.8 53 LM 1 SEAO 9 |
Botswana 428 54 UM " SSF 3 |

China 4.7 55 UM 12 SEAO 10 |
Namibia 424 56 UM 13 SSF 4 |

Peru 423 57 um 14 LCN 2 |
Colombia 493 58 um 15 LCN 3 |
Thailand 421 59 V) 16 SEAO n ]
Russian Federation 4.0 60 UM 17 EUR 33 |
Kuwait 420 61 HI ;3 NAWA 8 |
Lebanon 4.8 62 um 18 NAWA 9 |
Georgia 4.7 63 LM 2 NAWA 10 |
Tunisia 45 64 UM 19 NAWA 1 |
Serbia 4.5 65 UM 20 EUR 34 |
Bosnia and Herzegovina 414 66 UM 21 EUR 35 |
Kazakhstan 414 67 UM 22 CSA 1 |
Uruguay 403 68 UM 23 LCN 4 |

Brazil 40.2 69 UM 24 LCN 5 |
Mexico 39.8 70 UM 25 LCN 6 |

Costa Rica 39.8 71 UM 26 LCN 7 ]




Table 2: Innovation Input Sub-Index rankings (continued)
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Country/Economy Score (0-100) Rank Income Rank Region Rank

Jordan 39.7 72 um 27 NAWA 12 I
Armenia 39.1 73 LM 3 NAWA 13 |
Trinidad and Tobago 39.0 74 HI 44 LCN 8 |
Panama 38.7 75 um 28 LCN 9 |
Argentina 387 76 UM 29 LCN 10 ]
Jamaica 382 77 um 30 LCN n |
Ukraine 38.0 78 LM 4 EUR 36 |
Moldova, Rep. 378 79 LM 5 EUR 37 |
Belarus 37.7 80 um 31 EUR 38 |
Turkey 37.5 81 UM 32 NAWA 14 |
Albania 374 82 UM 33 EUR 39 |
Viet Nam 37.0 83 LM 6 SEAO 12 |
Fiji 37.0 84 LM 7 SEAO 13 |
Azerbaijan 36.8 85 UM 34 NAWA 15 |
Guyana 36.7 86 LM 8 LCN 12 |
Belize 36.6 87 LM 9 LCN 13 |
Morocco 36.6 88 LM 10 NAWA 16 |
Kenya 36.6 89 Ll 1 SSF 5 |
Kyrgyzstan 35.5 90 LI 2 CSA 2 |
Ghana 351 91 M 1 SSF 6 ]
Lesotho 348 92 LM 12 SSF 7 |
Dominican Republic 346 93 UM 35 LCN 14 |
El Salvador 346 94 LM 13 LCN 15 |
Rwanda 343 95 Ll 3 SSF 8 I
India 340 96 LM 14 CSA 3 |
Iran, Islamic Rep. 33.9 97 UM 36 CSA 4 I
Guatemala 337 98 LM 15 LCN 16 |
Swaziland 337 99 LM 16 SSF 9 ]
Uzbekistan 332 100 LM 17 CSA 5 I
Algeria 33.0 101 UM 37 NAWA 17 |
Nicaragua 329 102 LM 18 LCN 17 |
Paraguay 326 103 LM 19 LCN 18 |
Egypt 325 104 LM 20 NAWA 18 |
Honduras 31.8 105 LM 21 LCN 19 |
Philippines 317 106 LM 22 SEAO 14 ]
Mozambique 317 107 LI 4 SSF 10 |
Bolivia, Plurinational St. 313 108 LM 23 LCN 20 ||
Ecuador 312 109 um 38 LCN 21 |
Malawi 308 110 Ll 5 SSF n |
Tajikistan 30.8 m LI 6 CSA 6 |
Gabon 30.7 12 UM 39 SSF 12 ]
Indonesia 30.6 13 LM 24 SEAO 15 |
Senegal 304 114 LM 25 SSF 13 L
Sri Lanka 30.3 15 LM 26 CSA 7 |
Madagascar 30.2 116 Ll 7 SSF 14 |
Tanzania, United Rep. 29.7 n7 Ll 8 SSF 15 |
Bangladesh 29.5 18 Ll 9 CSA 8 ]
Cambodia 295 119 Ll 10 SEAO 16 |
Burkina Faso 29.5 120 L n SSF 16 ]
Uganda 294 121 Ll 12 SSF 17 I
Zambia 289 122 LM 27 SSF 18 |
Syrian Arab Rep. 28.6 123 LM 28 NAWA 19 |
Ethiopia 28.4 124 L 13 SSF 19 |
Cameroon 283 125 M 29 SSF 20 I
Venezuela, Bolivarian Rep. 28.1 126 UM 40 LCN 22 ||
Nepal 28.0 127 LI 14 CSA 9 |
Gambia 278 128 Ll 15 SSF 21 |
Lao PDR 273 129 LM 30 SEAO 17 |
Zimbabwe 27.0 130 Ll 16 SSF 22 |
Mali 27.0 131 LI 17 SSF 23 |
Benin 26.7 132 Ll 18 SSF 24 |
Angola 26.3 133 LM 31 SSF 25 |
Nigeria 26.1 134 LM 32 SSF 26 |
Togo 25.4 135 Ll 19 SSF 27 |
Niger 254 136 LI 20 SSF 28 |
Burundi 253 137 Ll 21 SSF 29 |
Yemen 25.2 138 LM 33 NAWA 20 |
Cote d'lvoire 245 139 LM 34 SSF 30 L
Pakistan 243 140 LM 35 CSA 10 |
Sudan 23.3 141 LM 36 SSF 31 .

1: The Global Innovation Index 2012

Note: World Bank Income Group Classification (April 2012): LI = low income; LM = lower-middle income; UM = upper-middle income; and HI = high income. Regions are based on the United Nations Classification (20 September 2011):
EUR = Europe; NAC = Northern America; LCN = Latin America and the Caribbean; CSA = Central and Southern Asia; SEAO = South East Asia and Oceania; NAWA = Northern Africa and Western Asia; and SSF = Sub-Saharan Africa.
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Table 3: Innovation Output Sub-Index rankings

Country/Economy Score (0-100) Rank Income Rank Region Rank
Switzerland 68.5 1 HI 1 EUR 1 |
Sweden 60.7 2 HI 2 EUR 2 |
Netherlands 58.2 3 HI 3 EUR 3 ]
Malta 57.0 4 HI 4 EUR 4 |
Finland 56.1 5 HI 5 EUR 5 |
United Kingdom 54.5 6 HI 6 EUR 6 ]
Germany 53.7 7 HI 7 EUR 7 I
Estonia 533 8 HI 8 EUR 8 |
Denmark 525 9 HI 9 EUR 9 ]
Luxembourg 524 10 HI 10 EUR 10 |
Singapore 52.0 n HI 1 SEAO 1 |
Iceland 50.6 12 HI 12 EUR 1 |
Israel 50.5 13 HI 13 NAWA 1 |
Ireland 49.9 14 HI 14 EUR 12 |
New Zealand 49.9 15 HI 15 SEAO 2 ]
United States of America 49.1 16 HI 16 NAC 1 |
Norway 48.8 17 HI 17 EUR 13 |
Belgium 483 18 HI 18 EUR 14 |
China 48.1 19 um 1 SEAO 3 |
(Canada 48.0 20 HI 19 NAC 2 |
Austria 46.7 21 HI 20 EUR 15 |
Slovenia 46.6 22 HI 2 EUR 16 ]
Czech Republic 46.1 23 HI 22 EUR 17 |
Korea, Rep. 459 24 HI 23 SEAO 4 |
Hong Kong (China) 455 25 HI 24 SEAO 5 |
France 444 26 HI 25 EUR 18 |
Latvia 426 27 UM 2 EUR 19 |
Japan 42.0 28 HI 26 SEAO 6 |
Hungary 419 29 HI 27 EUR 20 |
Moldova, Rep. 40.7 30 LM 1 EUR 21 |
Australia 40.4 31 HI 28 SEAO 7 |
Cyprus 393 32 HI 29 NAWA 2 |
Portugal 387 33 HI 30 EUR 22 |
Chile 385 34 UM 3 LCN 1 |
Spain 385 35 HI 31 EUR 23 |
Serbia 385 36 um 4 EUR 24 |
Lithuania 37.8 37 um 5 EUR 25 |
Malaysia 376 38 UM 6 SEAO 8 |
Italy 37.5 39 HI 32 EUR 26 |
India 373 40 LM 2 CSA 1 |
Qatar 36.9 4 HI 33 NAWA 3 |
Bulgaria 35.8 42 um 7 EUR 27 |
Slovakia 354 X} HI 34 EUR 28 |
Montenegro 353 44 UM 8 EUR 29 L
Croatia 349 45 HI 35 EUR 30 |
Jordan 34.6 46 UM 9 NAWA 4 |
Ukraine 342 47 LM 3 EUR 31 |
Mauritius 338 48 UM 10 SSF 1 |
Russian Federation 33.8 49 UM 1 EUR 32 |
Poland 336 50 HI 36 EUR 3 |
United Arab Emirates 336 51 HI 37 NAWA 5 |
Brazil 33.0 52 UM 12 LCN 2 |
Costa Rica 328 53 UM 13 LCN 3 |
Kuwait 324 54 HI 38 NAWA 6 |
Oman 321 55 HI 39 NAWA 7 |
Thailand 318 56 UM 14 SEAO 9 |
Romania 317 57 um 15 EUR 34 |
Tunisia 316 58 um 16 NAWA 8 |
Viet Nam 30.8 59 LM 4 SEAO 10 |
Bahrain 30.8 60 HI 40 NAWA 9 |
Turkey 30.7 61 um 17 NAWA 10 |
Paraguay 30.6 62 LM 5 LCN 4 |
Lebanon 30.6 63 um 18 NAWA 1 |
Guyana 30.6 64 LM 6 LCN 5 |
Swaziland 30.4 65 LM 7 SSF 2 |
Argentina 30.2 66 UM 19 LCN 6 |
Uruguay 30.0 67 UM 20 LCN 7 |
Armenia 29.8 68 LM 8 NAWA 12 |
Brunei Darussalam 29.7 69 HI 41 SEAO n |
Saudi Arabia 29.4 70 HI 42 NAWA 13 |
Macedonia, FYR 29.2 71 UM 21 EUR 35 I




Table 3: Innovation Qutput Sub-Index rankings (continued)
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Country/Economy Score (0-100) Rank Income Rank Region Rank

Colombia 28.7 72 um 22 LCN 8 L
South Africa 285 73 um 23 SSF 3 |
Belize 284 74 LM 9 LCN 9 ||
Belarus 28.1 75 um 24 EUR 36 |
Sri Lanka 280 76 LM 10 CSA 2 |
Dominican Republic 273 77 UM 25 LCN 10 |
Senegal 272 78 LM n SSF 4 |
Mongolia 27.1 79 LM 12 SEAO 12 |
Bosnia and Herzegovina 26.9 80 um 26 EUR 37 |
Georgia 26.8 81 LM 13 NAWA 14 I
Greece 26.5 82 HI 43 EUR 38 |
Philippines 263 83 LM 14 SEAO 13 |
Trinidad and Tobago 26.0 84 HI 4 LCN 1 |
Ecuador 259 85 UM 27 LCN 12 ]
Mexico 259 86 UM 28 LCN 13 |
Namibia 25.9 87 um 29 SSF 5 |
Peru 258 88 UM 30 LCN 14 ]
Indonesia 25.5 89 LM 15 SEAO 14 .
Morocco 247 90 M 16 NAWA 15 |
El Salvador 24.5 91 LM 17 LCN 15 ||
Zimbabwe 244 92 L 1 SSF 6 |
Ghana 241 93 M 18 SSF 7 |
Azerbaijan 240 94 UM 3 NAWA 16 |
Nepal 24.0 95 Ll 2 A 3 |
Zambia 240 96 LM 19 SSF 8 |
Mali 238 97 Ll 3 SSF 9 |
Albania 233 98 um 32 EUR 39 |
Egypt 233 99 LM 20 NAWA 17 |
Panama 231 100 UM 33 LCN 16 |
Guatemala 231 101 LM 2 LCN 17 |
Nigeria 2.1 102 LM 22 SSF 10 |
Venezuela, Bolivarian Rep. 2.8 103 um 34 LCN 18 |
Bangladesh 226 104 ] 4 CSA 4 |
Kazakhstan 24 105 UM 35 CSA 5 |
Gabon 222 106 um 36 SSF n |
Jamaica 2.1 107 UM 37 LCN 19 |
Benin 220 108 Ll 5 SSF 12 |
Tajikistan 220 109 LI 6 CSA 6 |
Pakistan 218 110 LM 23 (SA 7 |
Cameroon 217 m LM 24 SSF 13 |
Uganda 217 12 Ll 7 SSF 14 |
Rwanda 215 13 Ll 8 SSF 15 |
Kenya 213 114 Ll 9 SSF 16 |
Mozambique 21.0 15 Ll 10 SSF 17 |
Honduras 20.9 116 LM 25 LCN 20 |
Iran, Islamic Rep. 20.8 n7 UM 38 CSA 8 L
(ote d'lvoire 20.7 18 LM 26 SSF 18 |
Nicaragua 20.4 19 LM 27 LCN 21 |
Bolivia, Plurinational St. 203 120 LM 28 LCN 22 |
Botswana 19.9 121 UM 39 SSF 19 |
Malawi 19.9 122 Ll " SSF 20 |
Burkina Faso 19.8 123 Ll 12 SSF 21 |
Fiji 18.9 124 LM 29 SEAO 15 |
Gambia 187 125 Ll 13 SSF 22 L
Madagascar 18.2 126 L 14 SSF 23 [ |
Angola 18.1 127 LM 30 SSF 24 |
Ethiopia 18.1 128 Ll 15 SSF 25 |
Tanzania, United Rep. 18.0 129 LI 16 SSF 26 |
Syrian Arab Rep. 17.6 130 LM 31 NAWA 18 |
Kyrgyzstan 173 131 Ll 17 CSA 9 |
Cambodia 173 132 Ll 18 SEAO 16 |
Lesotho 16.5 133 LM 32 SSF 27 |
Algeria 15.8 134 um 40 NAWA 19 |
Burundi 15.8 135 Ll 19 SSF 28 |
Togo 15.6 136 LI 20 SSF 29 |
Uzbekistan 147 137 LM 33 CSA 10 |
Yemen 13.1 138 LM 34 NAWA 20 -
Lao PDR 13.1 139 LM 35 SEAO 17 -
Niger 1.9 140 Ll 21 SSF 30 |
Sudan 10.3 141 LM 36 SSF 31 u

1: The Global Innovation Index 2012

Note: World Bank Income Group Classification (April 2012): LI = low income; LM = lower-middle income; UM = upper-middle income; and HI = high income. Regions are based on the United Nations Classification (20 September 2011):
EUR = Europe; NAC = Northern America; LCN = Latin America and the Caribbean; CSA = Central and Southern Asia; SEAO = South East Asia and Oceania; NAWA = Northern Africa and Western Asia; and SSF = Sub-Saharan Africa.
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proactive at adopting the latest
technologies (Ist on knowledge
absorption). This year, in addition,
Singapore reaches 3rd place on the
Knowledge and technological out-
puts pillar, up from position 15 in
2011, with clear improvements on
two main indicators: growth rate of
labour productivity (2nd) and FDI
net outflows (4th). It also tops the
rankings at position 1 in 10 indica-
tors: government effectiveness, cost
of redundancy dismissal, govern-
ment’s online service, applied tariff
rate, imports and exports of goods
and services, employment in knowl-
edge-intensive services, royalty and
license fees payments, high-tech
exports, and ICT and organizational
models creation.

Finland reaches 4th position
this year, up one position from
5th in 2011. Finland has strengths
across the board, with a particu-
larly strong institutional framework
(6th) and a skilled labour force (1Ist
in the EU, 3rd globally) engaged in
research and patenting. Finland tops
the rankings in political environ-
ment and five indicators, notably the
state of cluster development, royalty
and license fees receipts, and com-
puter and communications service
exports. Finland’s relative weakness
is in Market sophistication, where it
ranks 26th.

The United Kingdom (UK)
occupies the 5th rank in 2012.
Although its
improved since last year, when it
ranked 10th, the UK benefitted

to a large extent from adjustments

performance has

made to the GII framework (refer to
Annex 2). It gained 11 positions in
Infrastructure because of its excel-
lent 10th position in ecological sus-
tainability (a pillar introduced this
year) and it tops the rankings in three
indicators that are also new this year:
cost of redundancy dismissal, ease of
getting credit, and generic top-level

domains (TLDs). It also has strong
institutions and sophisticated finan-
cial markets (ranking 1st on credit
and 3rd on investment). Its excel-
lent 8th position in Knowledge and
technology outputs is the result of a
good balance between the creation
of knowledge through patenting
and scientific and technical research
(13th), the economic impact of these
activities in the domestic economy
(11th, although labour productivity
has still not fully recovered from the
crisis), and diffusion abroad of the
latest technologies (16th). While it
ranks 3rd in Market sophistication,
its 57th rank in trade and competi-
tion is of concern.

The Netherlands ranks 6th, up
from 9th in 2011, and with a clear
relative advantage in outputs, where
it is ranked 3rd. The country does
less well in inputs, however, achiev-
ing a 15th position resulting in a
9th place in innovation efficiency.
The Netherlands has made partic-
ularly strong use of ICT, with top
10 rankings in press freedom, ICT
access, government’s online service,
online e-participation, computer
software spending, and all four indi-
cators included in online creativity,
a sub-pillar introduced this year to
Creative outputs: generic top-level
domains (gTLDs), country-code
top-level domains (ccTLDs), edits
on Wikipedia, and video uploads
on YouTube. One area where there
is room for improvement is Human
capital and research (34th), and more
specifically a 66th rank in tertiary
education. In spite of a relatively
good level of enrolment (ranked
24th, at 62.7%), its scores in the
remaining indicators are rather low:
14.0% of graduates in science and
engineering (83rd), 3.8% of inbound
mobility (37th), and a 1.1% of gross
tertiary outbound enrolment (69th).

Denmark ranks 7th, down from

6th in 2011. Its institutions are

assessed as the most transparent and
business friendly in the world (1st). A
prepared and well-funded research
community (the country ranks 5th
on R&D) leads to high degrees of
patenting via the PCT and of pub-
lishing in scientific and techni-
cal journals. An area that deserves
attention is its 38th position in ter-
tiary education, a poor result point-
ing up several areas of concern:
with only 19.6% of tertiary gradu-
ates in science and engineering and
a gross tertiary outbound enrolment
of 1.6%, Denmark ranks 57th and
55th globally. With a high level of
ICT use (6th), it is one of the leading
economies in terms of registrations
of Internet TLDs (6th for generic
and 3rd for country-code TLDs).
One alarming sign, however, is that
Denmark is one of the 15 econo-
mies in the sample with scores going
down on all four indices.

Hong Kong (China) is ranked
8th, a drop of four places from its 4th
position in 2011. Its main strength is
still on the input side (2nd). Its rank
in innovation outputs (25th) is lower
than it was in 2011 because of a rela-
tively low ranking in Knowledge and
technology outputs (34th), which
echoes a relatively low ranking in
Human capital and research (26th).
In all remaining Input pillars, Hong
Kong (China) is ranked among the
top 10, with a record of 14 indicators
in the very top positions in a range
of domains, but notably in a series
of indicators showing an extremely
dynamic economy: ICT access, effi-
clency in energy use, market cap-
italization, value of stocks traded,
imports and exports of goods and
services, high-tech imports, FDI net
inflows and outflows, and new busi-
nesses creation.

Ireland is ranked 9th, up four
positions from 13th place in 2011.
Ireland has been particularly good at
prioritizing those areas that convert




Box 1: A spotlight on the United States of America’s innovation ranking

The central role of the USA for global inno-
vation hardly needs underlining: its univer-
sities, its research institutions, its innovation
clusters, and its firms are world class and
continue to be a magnet and a model for
other countries.

Yet when time series are considered
for indicators included in the GlI, the rela-
tive performance of the USA—compared,
for instance, with those of Switzerland
and Sweden—offers a contrast from the
accepted view (Figure 1.1):

1. Over the 2000-11 period, the USA pres-
ents a relative advantage in school life
expectancy and tertiary enrolment,
together with a greater capacity to

recover from cyclical declines in labour
productivity.

In other areas, the performance of the
USA is closer to that of Switzerland and
Sweden. For example, the percentage
of R&D financed by the business sector
has been steady at close to 70% in the
USA and Switzerland, with a slight but
steady decline in Sweden. For venture

capital deals and strategic alliance deals 4.

the three countries also show compara-
ble performances.

. Yet, in some cases, although the USA

has seen its figures improve in abso-
lute terms, the rate of improvement is
lower than that of these two innovation

Figure 1.1: Sparklines for selected indicators, 2000-10
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leaders, explaining the country’s rela-
tive slippage in the Gl rankings. This
is the situation for royalty and license
fees receipts as a percentage of GDP
(with respect to Sweden only, data are
not available for Switzerland) and for
computer and communication service
exports as a percentage of total com-
mercial service exports.

Finally, in a series of indicators, the USA
has been facing a weaker performance.
This is particularly evident in specific
areas, mostly those linked to education
and the tapping of global talent, and
to research, patenting, and scientific
publications.

USA

—

-—— T " —— -

o ————— ——

Note: Refer to Appendix lll, Sources and Definitions, for details regarding each indicator.
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it into an attractive destination for
investments. With good scores in
Institutions (4th), Human capital
and research (7th), access to credit
(4th) and investor’s protection (5th),
it ranks 4th in venture capital deals,
and Ist in exports of goods and ser-
vices.” Ireland is also particularly
good at both assimilating and dis-
seminating knowledge through top
10 positions in all eight indicators
included in sub-pillars knowledge
absorption and knowledge creation
(ranking 2nd in both sub-pillars), and
is the only country in that situation:
royalty and license fees payments/
receipts, high tech imports/exports,
communication and computer ser-
vices exports/imports, and FDI net
inflows/outflows. On a less posi-
tive note, Ireland is in dire need of
investments in infrastructure (35th),
particularly in ICT (43rd) and gen-
eral infrastructure (49th), less so in
ecological sustainability (22nd). Its
ranking in Creative outputs is also
relatively low (38th).

The United States of America
(USA) ranks 10th, down from 7th
place in 2011 (Box 1). Its drop in the
rankings is the result of a relatively
poorer performance on the output
side, where it comes in at 16th in
2012, down from 5th in 2011. Its
bright areas are in Market (2nd)
and Business sophistication (9th).
In Knowledge and technology out-
puts, the USA has improved its rank-
ing only in FDI net outflows (from
position 27 to 22, with an increase
from 1.90% to 2.41% of GDP), main-
taining its positions in PCT appli-
cations (14th), computer software
spending (7th), and royalty & license
fees receipts (9th), with deteriorat-
ing positions in the remaining five
indicators. The USA position fell to
84th in creative intangibles (trade-
mark registrations, ICT in organi-
zational models) and to 27th in cre-
ative goods and services. Yet its 33rd

ranking in Creative outputs (down
from 24th in 2011) is sustained by
its 20th position in online creativ-
ity, a sub-pillar introduced this year
to the GII framework. The major
area of concern for the USA, how-
ever, is a relatively lower ranking in
Human capital and research (22nd,
down from 13th in 2011). Gross ter-
tiary enrolment increased from 82.9
to 94.8% (ranked 2nd), but the USA
is ranked 74th in graduates in sci-
ence and engineering, 42nd in ter-
tiary inbound mobility, and 119th
in gross tertiary outbound enrol-
ment—a weakness revealed only
this year (last year the data were not
available). This result is very topical
in the light of current discussions on
the dropping openness of the USA
to outside students and workforce

talent.

The top 10 in the Innovation Input
Sub-Index
The top 10 economies on the
Innovation Input Sub-Index are
Singapore, Hong Kong (China),
Sweden, Switzerland, the UK,
Finland, Ireland, Denmark, the
USA, and Canada. Nine of these
countries were in the top 10 in 2011.
The USA entered the list this year,
while Luxembourg moved from 9th
position in 2011 to 14th position this
year. All except Canada are in the
GII top 10 (discussed above).
Canada, in Northern America,
ranks 12th in the GII but 10th in
the Input Sub-Index. Down from
8th position in the GII, it is the
only economy that dropped out of
the top 10 this year, with its rank-
ings falling on all four indices (Input
drops from 8th to 10th, Output from
10th to 20th, Efficiency from 54th
to 74th). Canada has many strengths
but it does not translate its excel-
lent ranks in institutions (2nd) and
Market sophistication (7th) into
innovation outputs. The priorities

at the education and research level
(25th) do not seem to go in the
direction of fomenting innovation
and exchanges, as shown by a per-
centage of graduates in science and
engineering of only 21.1% (ranked
47th) and a gross tertiary outbound
enrolment of 2.0% (47th), leading to
arank of merely 22nd in Knowledge
and technology outputs. In general
infrastructure Canada does very
well (4th), but it has been slow at
assimilating ICTs (16th), and an 87th
position in efficiency in energy use
as well as a slow incorporation of
ISO 14001 environmental standards
lead to a position of 77th in ecolog-
ical sustainability. In that sense, the
figures mirror accurately the current
debate—which deplores the low lev-
els of support for R&D in many parts
of the Canadian private sector, fal-
tering skills, and a weakening posi-

tion on innovation.

The top 10 in the Innovation Qutput
Sub-Index

The Innovation Output Sub-Index
variables provide information on ele-
ments that are the result of innova-
tion within an economy. Although
scores on the Input and Output
Sub-Indices might differ substan-
tially, leading to important shifts in
rankings from one Sub-Index to the
other for particular countries, the
data confirm that efforts made on
enabling environments are rewarded
with increased innovation outputs
(Figure 2).

The top 10 countries in the
Output  Sub-Index
are Switzerland, Sweden, the
Netherlands, Malta, Finland, the
UK, Germany, Estonia, Denmark,

Innovation

and Luxembourg. Seven of these
countries had reached the top
10 in 2011; Malta, Estonia, and
Luxembourg join the group this
year, while the USA, Israel, and
Canada drop to 16th, 13th, and 20th




Figure 2: Innovation Output Sub-Index vs. Innovation Input Sub-Index
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positions, respectively. Six of the top
10 Output countries are in the GII
top 10 (discussed above).
Luxembourg is ranked 11th in
the GII, up six positions from 17th
place in 2011, with the highest jump
in the EU from an improved per-
formance (Annex 2). It ranks 14th
in the Input Sub-Index and 10th in
the Output Sub-Index (up from 25th
in 2011), and 29th in Efficiency.
Luxembourg’s profile is that of a
sophisticated service economy, with
strengths across the board. It is par-
ticularly open to exchanges with
the rest of the world at all levels:
it tops the rankings at 1st place in
imports and exports of goods and
services, FDI net inflows and out-
flows, and tertiary inbound and out-
bound mobility. While the coun-
try’s credit (112th) and investment
(100th) regimes are found want-
ing, this has not stopped the flow of
credit and investments: Luxembourg
ranks 10th in domestic credit to pri-
vate sector (at 185.4% of GDP) and

4th in market capitalization (at 183.5
% of GDP). Another strength comes
from the assimilation of ICTs by
businesses and society. Elementary
education requires attention, how-
ever: while ranking 90th and 63rd
in current expenditure on education
and in public expenditure per pupil
alone might not be of great concern,
considering the high GDP per capita
of Luxembourg by which the data
are scaled, the 60th spot in school
life expectancy (13.5 years) and the
results of the PISA exam (ranked
33rd) are more worrisome.
Germany ranks 15th, down
from 12th in 2011. The country’s
loss of three positions is entirely due
to adjustments made to the model
(as opposed to a deteriorating per-
formance, Annex 2). With a popula-
tion of 81.4 million (the most popu-
lous country in the EU), its strengths
are in the Output Sub-Index again
this year (7th). Ranking 23rd in the
Input Sub-Index, it places 11th in
Efficiency. Itsrank of 16th in Human

70 80

capital and research is only partially
reliable (the only pillar affected by
such a problem) because Germany
has missing data in four key indica-
tors. This does not affect the sub-
pillar on R&D, in which it ranks
11th globally and which translates
into a 12th position in Knowledge
and technology outputs with ranks
within the top 20 on all but one of
the indicators included in knowl-
edge creation and knowledge dif-
fusion. It also places in the top 10
in registration of top-level domains.
Its major weaknesses are in innova-
tion linkages (where it ranks 55th
globally; see, however, the discus-
sion in Chapter 4 on the weak nature
of these indicators) and in three
domains that are deeply cyclical and
therefore affected by the global eco-
nomic crisis: gross capital formation
(ranked 116th at 17.3% of GDP),
imports of goods & services (69th
at 41.4% of GDP), FDI net inflows
(96th at 1.4% of GDP), and creation
of new businesses (57th).
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Box 2: Stability at the top

One salient feature of this year's Global
Innovation Index (Gll) is the stability we
can perceive at the top of the rankings. The
top 3 are the same as they were in 2011:
Switzerland, Sweden, and Singapore. Nine of
the top 10 are repeated, with Ireland replac-
ing Canada, which dropped from position 8
to 12. Seventeen of last year's top 20 econo-
mies are included in that select list this year:
Malta, Estonia, and Belgium joined in, while
the Republic of Korea, Austria, and Japan left
the top 20 to drop to positions 21, 22, and
25, respectively.!

Unsurprisingly, the Gl top 20 are all
high-income economies. In this income
group, only five economies (of a total of 44)
exhibit relatively weak performances on the
Gll: Saudi Arabia (48th), Brunei Darussalam

(53rdt), Kuwait (55th), Greece (66th), and
Trinidad and Tobago (81st).

Altogether, this year's GlI confirms
that rankings are strongly correlated with
income levels. Most importantly, on average,
high-income countries outpace developing
countries by a wide margin across the board
in terms of scores (Figure 2.1). This margin
itself explains a large part of the stability at
the top of the rankings.

Yet this phenomenon can be seen in
a positive and encouraging light: scores at
lower levels of income are more ‘concen-
trated’, so to speak, implying that marginal
improvements in one or two domains or
strengths revealed by data recently made
available or by adjustments to the GlI
framework can have a significant impact

Figure 2.1: Average scores by income group and by pillar (0-100)

Creative
outputs

Knowledge and
technology outputs

Business sophistication

Institutions

Human capital
and research

Infrastructure

Market sophistication

Note: Countries/economies are classified according to the World Bank Income Group Classification (April 2012).

on rankings (details in Annex 2). The major
jumps in the rankings this year over 2011
are in Brunei Darussalam (by 24 positions);
Swaziland (by 23); Tajikistan (by 15); Zambia
(by 14); Rwanda and Zimbabwe (both by 13);
Oman (by 12); Serbia, Morocco, Nicaragua,
and Algeria (all by 11); and Peru (by 10).

Note

1. More analysis is needed to determine the change
of rankings for Japan and the Republic of Korea,
because model changes have impacted these
economies particularly strongly.

=@~ Highincome
=@~ Upper-middle income
=~ Lower-middle income
=@~ Lowincome




Malta is ranked 16th in the GII
2012 and is 1st among the 16 coun-
tries added to the GII this year.
Malta achieves 4th position in the
Output Sub-Index. Its 1st rank in
creative goods and services, with
good scores across all indicators, is
in large measure the reflection of its
appeal as a tourist destination, which
has a direct impact on the produc-
tion and consumption of recreation
and culture. Although labour pro-
ductivity is still low at 0.5% (ranked
99th), Malta achieves 5th and 6th
positions in new businesses and the
adoption of certificates of confor-
mance with the ISO 9001 quality
standard, leading to 10th position in
knowledge impact. The country’s
two major strengths, however, are its
3rd and 6th positions in knowledge
absorption and diffusion. The major
areas of concern are its low rankings
in Human capital and research and
in investment.

Estonia ranks 19th (18th among
GII 2011 countries), up from 23rd
in 2011 and 8th in the Output Sub-
Index. After averaging an 8.3%
growth in GDP in 2000-07, Estonia
experienced two years of recession,
with a drop in GDP of 14.3% in
2009 but an estimated 7.6% growth
in 2011.2° In its GII results, the coun-
try shows real strength on the out-
puts side and is firmly placed at the
frontier of innovation learners and
leaders, outperforming all coun-
tries with similar income levels in
per capita PPP$: it ranks 8th on the
efficiency ratio, 13th on Knowledge
and technology outputs, and 9th on
Creative outputs. The leverage there
comes from two sub-pillars: first,
Estonia places 18th in knowledge
creation. Second, the country places
2nd in knowledge impact, reflecting
the dynamism of its economy with
a growth rate of labour productiv-
ity of 8.6% (ranked 4th), and taking
7th place in the establishment of new

businesses and the 12th position in
the adoption of the ISO 9001 qual-
ity standard. Another area of rela-
tive strength is its high level of adop-
tion of the latest technologies and
online creativity, with a 1st position
in Wikipedia and 12th on YouTube
video uploads. A deeper financial
market and improved innovation
linkages will be needed for Estonia
to benefit fully from its strong out-

put positions.

Top performers by income group

Identifying the underlying condi-
tions of a country and comparing
performances among its peers is vital
toa good understanding of the impli-
cations of a country’s ranking in the
GII. This report attempts to abide by
this underlying principle by assess-
ing results on the basis of the devel-
opment stages of countries (captured
by the World Bank income classifi-
cations). High-income top perform-
ers are discussed in detail in the pre-

vious section (Box 2).

Upper-middle-income countries
(40 economies)
Among upper-middle-income
countries, the best performers in the
GII 2012 are Latvia (30th), Malaysia
(32nd), China (34th), Lithuania
(38th), Chile (39th), Bulgaria (43rd),
Montenegro (45th), Serbia (46th),
Mauritius (49th), and the Russian
Federation (51st).

In the Input Sub-Index, the
best performers are Malaysia (29th),
Latvia (36th), Lithuania (38th),
Chile (43rd), South Africa (45th),
Bulgaria (47th), Montenegro (48th),
Mauritius (49th), Romania (51st),
and the former Yugoslav Republic
of Macedonia (52nd).

In the Output Sub-Index, the
best performers are China (19th),
Latvia (27th), Chile (34th), Serbia
(36th), Lithuania (37th), Malaysia

(38th), Bulgaria (42nd), Montenegro
(44th), Jordan (46th), and Mauritius
(48th).

Latvia is ranked 30th (29th
among GII 2011 economies), up
from 36th place in 2011 and topping
the rankings among upper-middle-
income countries. As for Estonia,
this is commendable because Latvia
was one of the countries hardest
hit by the economic crisis, subject
to three recession years in 2008—
10 and the biggest drop in GDP in
the world in 2009 (-17.7%), but it
has been steadily recovering since.
Latvia places in the top 30 positions
in the Output Sub-Index (27th),
Institutions (30th), Market sophisti-
cation (22nd), and Creative outputs
(21st). It displays relative weaknesses
in the Input Sub-Index (where it
places 36th), Human capital and
research (50th), Infrastructure (38th),
Business sophistication (53th), and
Knowledge and technology outputs
(37th). It is the only upper-middle-
income country in the top 30 this
year, also a result of the fact that it
recently dropped in classification
from high income to upper-mid-
dle income in the 2011 World Bank
classification.

Malaysia comes first among
upper-middle-income economies
in Asia, ranking 32nd (31st among
GII 2011 countries, the same rank
as in 2011). Its major strengths are
in Market and Business sophistica-
tion (where it ranks 14th and 11th,
respectively), while it needs to make
improvements in its institutional
framework (55th) and in Human
capital and research (42nd) to move
up in the rankings. Regarding the
latter, deficiencies are found at the
primary and secondary levels mainly
(74th), in contrast to a highly com-
petent tertiary education system
(10th globally, 3rd in Asia) that has
attracted foreign students (with a
tertiary inbound mobility of 5.8%,
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Malaysia ranks 27th globally). In
R&D, Malaysia does less well (48th),
although the involvement of the pri-
vate sector in financing and per-
forming R&D is noteworthy (at
levels above 84%, it ranks 1st glob-
ally on both). Malaysia is also good
at adopting the latest technologies,
as demonstrated by its 6th rank in
Knowledge absorption, driven by
its 1st position in high-tech imports.

For second year in a row, China
shows several strengths (Box 3).
China ranks 34th (33rd among GII
2011 countries), down from 29th
in 2011. It reached 1st place in the
Efficiency Index, 55th in the Input
Sub-Index, and 19th in the Output
Sub-Index. With a population of 1.3
billion and a GDP per capita of PPP$
8,394.1, its performance is remark-
able. China was particularly affected
by the adjustments made to the GII
framework. Had the 2011 model
been kept intact, China would have
improved its ranking (Annex 2).
China’s rankings improved on two
pillars: Business sophistication (from
29th to 28th/27th position among
GII2011 economies) and Knowledge
and technology outputs (from 9th to
5th position). On the latter—which
includes knowledge creation (pat-
ents, utility models, scientific publi-
cations), knowledge impact (growth
in labour productivity, new busi-
nesses, and so on), and knowledge
diffusion (royalty receipts, high-
tech exports, computer and com-
munication services exports, FDI
outflows)—China is outpaced only
by Switzerland, Sweden, Singapore,
and Finland. China dropped six
places in the rankings on infrastruc-
ture (to 39th position); the addition
of a new sub-pillar on ecological sus-
tainability, however, is not to blame
(there China ranks 37th); the culprit
is rather a fall on the ICT sub-pillar,
from 59th to 73rd/70th among 2011
economies. This weakness is echoed

by a low score on the new sub-pillar
7.3, online creativity, where China
ranks 120th.

Lower-middle-income countries
(36 economies)
Among lower-middle-income
countries, the best performers in
the GII are the Republic of Moldova
(50th), Ukraine (63rd), India (64th),
Mongolia (68th), Armenia (69th),
Georgia (71st), Viet Nam (76th),
Guyana (77th), Belize (80th), and
Swaziland (82nd).

In the Input Sub-Index, the best
performers are Mongolia (53rd),
Georgia (63rd), Armenia (73rd),
Ukraine (78th), the Republic of
Moldova (79th), Viet Nam (83rd),
Fiji (84th), Guyana (86th), Belize
(87th), and Morocco (88th).

In the Output Sub-Index, the
best performers are the Republic
of Moldova (30th), India (40th),
Ukraine (47th), Viet Nam (59th),
Paraguay (62nd), Guyana (64th),
Swaziland (65th), Armenia (68th),
and Belize (74th).

The Republic of Moldova is
ranked 50th (48th among GII 2011
countries), down from 39th in 2011.
It replaced China as 1st among
lower-middle-income economies
in the GII this year because China
is now classified as upper-middle-
income, but it had already been 2nd
in 2011. Moldova has been some-
what affected by the adjustments
made to the GII model, but the
country also shows signs of a wors-
ening performance (Annex 2), prob-
ably linked to a recession in 2009
(with a 6% drop in GDP). With the
lowest GDP per capita in Europe,
this landlocked transition economy
comes before Ukraine (63rd), the
only other lower-middle-income
country in Europe. Moldova has a
relative advantage in innovation out-
puts (30th, 1st among lower-middle-
income economies), ranking 3rd in

efficiency, with relative strengths on
four intellectual property (IP) indi-
cators: patent and utility model appli-
cations at the domestic level (15th
and 1st), and trademark registra-
tions, both at the domestic level and
at the Madrid system (4th in both).
However, it ranks 73rd in patenting
at the PCT. Its worst showings are in
Business sophistication (104th) and
Market sophistication (96th, the last
in Europe), with relative weaknesses
in the quality of scientific research
institutions and trade and transport
infrastructure, venture capital deals,
and on areas related to innovation
linkages: R&D financed by busi-
ness, university/industry research
collaboration, development of clus-
ters, and joint-venture/strategic alli-
ance deals.

Mongolia is ranked 68th (66th
among GII 2011 countries), up from
68th position in 2011 and 1st among
lower-middle-income economies in
the Input Sub-Index. This land-
locked Asian country of 2.8 million
people achieves prominence in the
Input Sub-Index (53), coming in at
only 79th place in the Output Sub-
Index. Mongolia’s GDP has been
growing at an impressive pace: after
an average GDP growth of 8.2% in
2002-08, it was mildly hit by the
global crisis with a recession year
in 2009 (a 1.27% decline in GDP)
recovering in 2010. It now has very
promising growth prospects of a
mind-blowing 14.6% on average in
the period 2011-14.2° Although the
GII country profile is just a snap-
shot at a given point in time, it
includes several metrics that reflect
this success story: Mongolia ranks
1st in microfinance gross loans (at
14.8% GDP), 11th in firms offering
formal training (61.2%), and 3rd in
FDI net inflows (at 23.5% of GDP).
In a series of count variables scaled
by GDP in PPP$ to account for dif-
ferent stages in development and




Figure 3: Global Innovation Index vs. Innovation Efficiency Index
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to avoid improperly biasing results
to the detriment of countries with
large young or ageing populations,
Mongolia does remarkably well. For
example, it takes 1st place in utility
model applications by residents (127
in 2010) and in trademark registra-
tions at the national office (3,510 in
2010). Mongolia’s main deficits are
in ecological sustainability, R&D,
cluster development, knowledge
diffusion, and creative goods and

services.

Low-income countries (21 economies)
Among
mies, the top 5 are Kenya (96th),
Rwanda (102nd), Tajikistan (108th),
Kyrgyzstan (109th), andMozambique
(110th) in the GII; Kenya (89th),
Kyrgyzstan (90th), Rwanda (95th),
Mozambique (107th), and Malawi
(110th) in the Input Sub-Index; and
Zimbabwe (92nd), Nepal (95th),
Mali (97th), Bangladesh (104th),

low-income econo-

and Benin (108th) in the Output
Sub-Index.

Kenyaisranked 96th (91stamong
GII 2011 countries), down from 89th
in 2011. Kenya came in 3rd among
low-income economiesin 2011, after
Ghana and Kyrgyzstan; since Ghana
this year joined the upper-middle-
income group, Kenya tops the GII
and the Input rankings among low-
income economies. It benefits from
an average annual growth of GDP
(US$) of 4.8% for the period 2004—
11, with a forecasted growth of 6.1%
for 2012—17.”7 For the second year
in a row, this low-income country
of 40.9 million people shows note-
worthy relative strengths in Human
capital and research (72nd), Market
sophistication (41st), and Business
sophistication (66th). Kenya’s insti-
tutional framework (103rd) is par-
ticularly worrisome, however, espe-
cially in areas crucial to the invest-
ments required for growth and
innovation: political stability, rule

of law, ease of starting a business,
and the tax burden (including tax
rates and formalities). Its ranking in
Infrastructure (120th) is also weak,
including a 104th position in the
adoption of ICTs (its best showing
at the sub-pillar level).

Zimbabwe is ranked 115th
(106th among GII 2011 countries),
up from 119th in 2011, and it leads
the Output Sub-Index amonglower-
middle-income economies. With
the second-lowest GDP per capita
of the 141 economies, after Burundi,
the positions in the Output Sub-
Index (92nd) and the Efficiency ratio
(13th) of this landlocked economy
are indeed promising. These results
are driven by relatively good records
on the areas traditionally linked to
innovation, namely Human capital
and research (71st), Business sophis-
tication (50th), and Knowledge and
technology outputs (70th), showing
that Zimbabwe is prioritizing those
areas that will give it a better edge
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Table 4: Innovation Efficiency Index rankings: Top 10

Population  GDP per capita
Rank  Country/Economy Efficiency Score  Input Rank Output Rank  Income Group Rank Region Group Rank (USS millions) ~ (current PPP$)
1 China 113 55 19 UM 1 SEAO 1 1,348.1 8,394.1 (|
2 India 1.10 96 40 M 1 CSA 1 1,206.9 3,703.5 [ ]
3 Moldova, Rep. 1.08 79 30 LM 2 EUR 1 3.6 3,383.0 1
4 Malta 1.03 27 4 HI 1 EUR 2 0.4 25,782.7 |
5 Switzerland 1.01 4 1 HI 2 EUR 3 78 43,508.6 |
6  Paraguay 0.94 103 62 LM 3 LCN 1 6.5 5,548.9 |
7 Serbia 0.93 65 36 UM 2 EUR 4 74 10,6613 |
8  Estonia 093 24 8 HI 3 EUR 5 13 20,182.1 |
9 Netherlands 0.92 15 3 HI 4 EUR 6 16.7 42,330.7 |
10 SriLanka 0.92 115 76 LM 4 (SA 2 20.5 5,609.4 | |

Note: World Bank Income Group Classification (April 2012): LI = low income; LM = lower-middle income; UM = upper-middle income; and HI = high income. Regions are based on the United Nations Classification (20 September 2011):
EUR = Europe; NAC = Northern America; LCN = Latin America and the Caribbean; CSA = Central and Southern Asia; SEAO = South East Asia and Oceania; NAWA = Northern Africa and Western Asia; and SSF = Sub-Saharan Africa.

in the innovation race. Deficiencies
in all other areas are, however, just
as noteworthy: Input Sub-Index
(130th), Institutions (141th, the low-
est globally), Infrastructure (139th),
Market sophistication (118th), and
Creative outputs (112th).

The Innovation Efficiency Index

While the GII is calculated as the
average of the Input and Output Sub-
Indices, the Innovation Efficiency
Index is calculated as the ratio of the
Output over the Input Sub-Index.
The relationship between the GII
and the efficiency ratio is positive, as
expected, implying that more effi-
cient countries achieve, on average,
better GII scores (Figure 3).

The top 10 countries in the
Innovation Efficiency Index are
countries particularly good at sur-
mounting relative weaknesses
on their Input Sub-Indices, with
robust output results: China, India,
the Republic of Moldova, Malta,
Paraguay, Serbia,
Estonia, Netherlands, and Sri Lanka.

Switzerland,

The first three were already in the
top 10 in efficiency in 2011; Cote
d’Ivoire, Nigeria, Pakistan, Sweden,
Brazil, Argentina, and Bangladesh
moved out. This year not a single
low-income economy is included
(Table 4).
The

Index is designed to be neutral to

Innovation Efficiency

the countries’ stages of development,
and the data indeed reflect this. That
said, the analysis by income group
for efficiency ratios is particularly
crucial, because economies might
reach a relatively high efficiency
ratio because of particularly low
Input scores. The over-represen-
tation of the efficiency ratio in the
media in 2011 out of the proper
context—namely GII scores—was
unfortunate, with analysts jump-
ing to the conclusion that countries
with high efficiency ratios were to
be commended when in effect these
high ratios often reflected blatant
deficiencies in the input side and a
performance in the GII well below
that of countries with similar GDP
per capita. Efficiency ratios must be
analysed jointly with GII, Input,
and Output scores, and with devel-
opment stages of countries/econo-
mies in mind. Efficiency ratios are
reported by income group for that
reason (Tables 5a through 5d).
Among high-income econo-
mies (Table 52a), European countries
take up the first 20 positions, with
the exception of Israel (12th), New
Zealand (16th), and Kuwait (19th).
South East Asia and Oceania pres-
ent mixed results. The USA and
Canada are ranked 26th and 28th.
With the exception of Kuwait, GCC
countries place at the bottom of the

rankings in efficiency. The lesson is

that making available large sums of
money for innovation inputs does
not guarantee a high level of outputs.
Only 39% of high-income econo-
mies have better rankings on outputs
than on inputs.

Among upper-middle-income
countries (Table 5b), some show a
capacity to achieve more innovation
outputs from less favourable condi-
tions: China, Latvia, Chile, Serbia,
and Lithuania make it to the top
40 globally on outputs, surmount-
ing lower positions on capabilities.
Of these, Chile and Lithuania have
actually reversed the situation they
had in 2011. In this income group,
55% of countries have better rank-
ings in the Output Sub-Index than
in the Input Sub-Index.

The same analysis among lower-
middle-income countries (Table 5¢)
leads to encouraging results. Four
of the top 10 countries in the
Efficiency Index come from this
income group. In fact, India and the
Republic of Moldova are in the top
40 in the Output Sub-Index. Within
this income group, 64% of countries
have better rankings in outputs than
in inputs.

Among low-income countries
(Table 5d), 43% have better show-
ings in output than in inputs, and
none is in the top 10 on efficiency.
While middle-income countries

show, in average, better rankings in




Table 5a: Innovation Efficiency Index rankings (high-income countries/economies)

Efficiency Efficiency Input Output Region Population  GDP per capita
Rank  Country/Economy Score Rank Rank Rank Difference Group Rank (USS millions)  (current PPP$)

1 Malta 1.03 4 27 4 23 EUR 2 0.4 25,782.7 |

2 Switzerland 1.01 5 4 1 3 EUR 3 7.8 43,508.6 ||

3 Estonia 0.93 8 24 8 16 EUR 5 13 20,182.1 ||

4 Netherlands 0.92 9 15 3 12 EUR 6 16.7 42,330.7 |

5 Germany 0.91 " 23 7 16 EUR 7 814 37,9355 ||

6  Sweden 0.88 18 3 2 1 EUR 9 9.4 40,613.8 |

7 Slovenia 0.88 20 32 22 10 EUR 10 2.0 29,179.1 |

8  (zech Republic 0.87 2 31 23 8 EUR n 10.5 25,933.8 |

9 lceland 0.83 28 19 12 7 EUR 12 0.3 38,079.6 |
10 Luxembourg 0.83 29 14 10 4 EUR 13 0.5 84,8293 ]
11 Finland 0.83 30 6 5 1 EUR 14 54 36,7233 ||
12 lsrael 0.82 38 17 13 4 NAWA 2 16 31,004.6 |
13 Hungary 0.82 41 37 29 8 EUR 16 10.0 19,647.1 |
14 United Kingdom 0.80 44 5 6 -1 EUR 18 62.6 35,9744 |
15 Belgium 0.80 45 20 18 2 EUR 19 1.0 37,6774 |
16 New Zealand 0.79 47 12 15 =3 SEAO 5 4.4 27,966.8 |
17 Austria 0.79 48 21 21 0 EUR 20 84 41,805.1 |
18 Denmark 0.78 52 8 9 =1 EUR 23 55 37,7419 |
19 Kuwait 0.77 54 61 54 7 NAWA 4 3.7 40,740.2 |
20 Norway 0.76 58 1 17 -6 EUR 24 5.0 53,376.2 |
21 Croatia 0.75 63 44 45 -1 EUR 26 44 18,3385 |
22 France 0.75 64 22 26 —4 EUR 27 63.2 35,048.8 |
23 Slovakia 0.75 65 40 3] -3 EUR 28 54 23,384.1 |
24 Portugal 0.75 67 3 33 0 EUR 30 10.7 23,204.5 |
25 Korea, Rep. 0.74 69 16 24 -8 SEAO 7 49.0 31,753.5 |
26 United States of America 0.74 70 9 16 -7 NAC 1 3129 48,147.2 |
27 lreland 0.74 il 7 14 -7 EUR 31 46 39,507.9 |
28 (anada 0.73 74 10 20 -10 NAC 2 344 40,457.6 |
29 ltaly 0.73 75 34 39 -5 EUR 32 60.6 30,165.5 |
30  Poland 0.71 80 41 50 -9 EUR 34 38.1 20,136.9 |
31 Cyprus 0.70 82 25 32 -7 NAWA 9 0.8 29,100.3 |
32 Singapore 0.69 83 1 n -10 SEAO 8 53 59,937.0 |
33 Spain 0.69 87 26 35 -9 EUR 35 46.1 30,622.2 |
34 Japan 0.69 88 18 28 -10 SEAO 10 127.9 34,362.1 |
35 Oman 0.68 0 42 55 -13 NAWA 10 3.1 26,272.4 |
36  Qatar 0.68 91 30 4 -1 NAWA n 1.8 102,891.2 ]
37 Trinidad and Tobago 0.67 97 74 84 -10 LCN 15 13 20,301.4 |
38  BruneiDarussalam 0.65 104 46 69 -3 SEAO n 0.4 49,517.8 | |
39 Australia 0.64 107 13 3 -18 SEAO 12 225 40,836.4 |
40  Hong Kong (China) 0.63 110 2 25 -23 SEAO 14 72 49,342.0 |
41 United Arab Emirates 0.61 121 28 51 -23 NAWA 16 54 48,597.7 |
42 Greece 0.60 124 50 82 -32 EUR 39 1.2 27,6243 |
43 Bahrain 0.60 125 35 60 =25 NAWA 17 11 27,368.4 |
44 Saudi Arabia 0.60 127 39 70 =31 NAWA 18 28.2 24,056.7 .

Note: World Bank Income Group Classification (April 2012): LI = low income; LM = lower-middle income; UM = upper-middle income; and HI = high income. Regions are based on the United Nations Classification (20 September 2011):
EUR = Europe; NAC = Northern America; LCN = Latin America and the Caribbean; CSA = Central and Southern Asia; SEAO = South East Asia and Oceania; NAWA = Northern Africa and Western Asia; and SSF = Sub-Saharan Africa.

outputs, this is not the case for high-

and low-income economies.

Learning to innovate: The Gll scores in light
of income levels

Figure 4, new this year, illustrates
most of the findings and points
made in the discussion and presents
the GII scores in a completely new
light, plotted against GDP per cap-
ita in PPP$ (in natural logs). When

stages in development of countries
are considered, overachievers and
underperformers are revealed.

The economies that appear close
to the trend line show the perfor-
mance results expected from their
level of development. A major-
ity of economies are in this cat-
egory, including the USA, Japan,
the Russian Federation, Brazil,

Indonesia, Nigeria, and Bangladesh.

The farther up and above the trend
line a country is, the better its inno-
vation performance compared with
that of its peers with the same GDP
per capita in PPP$. Bubbles outlined
in black correspond to the efficient
innovators (the majority are situ-
ated above the trend line), while the
bubbles outlined in red are those
countries in the lower half of the

Innovation Efficiency Index.
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Figure 4: Gll scores v. GDP per capita in PPP$ (bubbles sized by population)

Gll score
3

O Efficient innovators

O Inefficient innovators

400 1,600 6,400 25,600
GDP per capita in PPP$ (In scale)

Note: ‘Efficient innovators' are countries/economies with Innovation Efficiency ratios > 0.74; ‘Inefficient innovators" have ratios < 0.74; the trend line is a polynomial of degree four.
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Figure 4: Gll scores v. GDP per capita in PPP$ (bubbles sized by population): 1S0-2 Country Codes

Code Country Code Country Code Country
AE United Arab Emirates GH Ghana NG Nigeria
AL Albania GM Gambia NI Nicaragua
AM Armenia GR Greece NL Netherlands
A0 Angola GT G I NO. Norway
AR Argentina GY Guyana NP Nepal
AT, Austria HK Hong Kong (China) NZ New Zealand
AU Australi HN Honduras oM Oman
AZ Azerbaijan HR Croatia PA Panama
BA..... ... Bosnia and Herzegovina HU Hungary PE Peru
BD Bangladesh D Ind PH Philipy

BE Belgium IE Ireland PK Pakistan
BF Burkina Faso IL Israel PL Poland
BG Bulgaria IN India PT Portugal
BH Bahrain R Iran, Islamic Rep. PY Paraguay
BI Burundi IS Iceland QA Qatar
BJ Benin IT Italy RO Romania
BN Brunei Darussalam M Jamaica RS Serbia
BO...... ..... Bolivia, Plurinational St. J0. Jordan RU Russian Fed

BR Brazil P Japan RW Rwanda
BW Botswana KE Kenya SA Saudi Arabia
BY Belarus kG Kyrgyzstan SD Sudan
Bz Belize KH Cambodia SE Sweden
(A (Canada KR Korea, Rep. SG Singap

CH Switzerland Kw Kuwait S| Slovenia
a Cote d'lvoire Kz Kazakhstan SK Slovakia
cl Chile LA Lao PDR SN Senegal
(¢]] Cameroon LB Lebanon Ni El Salvador
N China LK Sri Lanka SY Syrian Arab Rep.
(] Colombia LS Lesotho SL Swaziland
R Costa Rica T Lithuania TG Togo
cy Cyprus ] Luxembourg TH Thailand
(v Czech Republic Lv Latvia T Tajikistan
DE Germany MA Morocco 1l Tunisia
DK Denmark MD Moldova, Rep. TR Turkey
DO Dominican Republic ME M gro T Trinidad and Tobago
Dz Algeria MG Madagascar TZ Tanzania, United Rep.
EC Ecuador MK Macedonia, FYR UA Ukraine
EE Estonia ML Mali uG Uganda
EG Egypt MN Mongolia US covvvrrrrrrrrrnssnssssssssssssssssssssssnsnnnenes United States of America
ES Spain MT. Malta vy Uruguay
ET Ethiopia MU Mauritius Uz Uzbekistan
FI Finland MW Malawi VE .ooooeemmiemmsmsmssmeneeneeneeneenennennen: VEN€ZUENa, Bolivarian Rep.
F Fiji MX Mexico N Viet Nam
FR France My Malaysia YE Yemen
GA Gahon Mz Mozambig ZA South Africa
GB United Kingdom NA Namibia M Zambia
GE Georgia NE Niger W Zimbal
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Table 5b: Innovation Efficiency Index rankings (upper-middle-income countries/economies)

1: The Global Innovation Index 2012
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Efficiency Efficiency Input Output Region Population  GDP per capita
Rank  Country/Economy Score Rank Rank Rank Difference Group Rank (USS millions)  (current PPP$)

1 China 113 1 55 19 36 SEAO 1 1,348.1 8,394.1 ||

2 Serbia 0.93 7 65 36 29 EUR 4 74 10,6613 |

3 Jordan 0.87 21 72 46 26 NAWA 1 6.3 5,900.3 |

4 Ecuador 0.83 31 109 85 24 LCN 3 15.0 8335.1 |

5 latvia 0.83 33 36 27 9 EUR 15 22 15,448.1 |

6  (Costa Rica 0.82 35 Al 53 18 LCN 4 47 11,562.2 ||

7 Chile 0.82 37 43 34 9 LCN 5 174 16,171.9 [ |

8  Brazil 0.82 39 69 52 17 LCN 6 194.9 11,845.8 | |

9 Turkey 0.82 40 81 61 20 NAWA 3 72.2 14,615.5 |
10  Venezuela, Bolivarian Rep. 0.81 4 126 103 23 LCN 7 29.8 12,407.2 | |
11 Russian Federation 0.80 43 60 49 n EUR 17 1424 16,687.4 ]
12 Dominican Republic 0.79 46 93 77 16 LCN 8 10.1 9,289.2 ||
13 Bulgaria 0.79 49 47 a2 5 EUR 21 7.5 13,562.9 |
14 Montenegro 0.78 50 48 44 4 EUR 22 0.6 11,2282 |
15 Argentina 0.78 51 76 66 10 LCN 9 40.9 17,376.1 |
16 Tunisia 0.76 59 64 58 6 NAWA 6 10.7 9,557.5 |
17 Mauritius 0.76 60 49 48 1 SSF 10 13 15,015.7 |
18 Thailand 0.75 61 59 56 3 SEAO 6 64.3 9,693.4 |
19 Lithuania 0.75 62 38 37 1 EUR 25 33 18,769.5 |
20  Belarus 0.75 66 80 75 5 EUR 29 9.4 14,948.0 |
21 Uruguay 0.74 68 68 67 1 LCN n 34 15,469.7 |
22 Lebanon 0.73 3 62 63 =i NAWA 7 40 15,597.0 |
23 Gabon 0.72 76 12 106 6 SSF 12 15 16,021.5 |
24 Romania 0.72 77 51 57 -6 EUR 33 214 12,357.9 |
25  Malaysia 0.69 84 29 38 -9 SEAO 9 28.7 15,579.0 |
26 Colombia 0.68 92 58 72 -14 LCN 14 46.1 10,1553 |
27 Macedonia, FYR 0.68 93 52 7 -19 EUR 36 2.1 10,369.5 |
28 Azerbaijan 0.65 100 85 94 -9 NAWA 13 9.1 10,216.7 |
29 Mexico 0.65 101 70 86 -16 LCN 17 109.7 151214 |
30  Bosnia and Herzegovina 0.65 102 66 80 -14 EUR 37 39 8,174.1 |
31 Albania 0.62 12 82 98 -16 EUR 38 3.2 7,780.2 |
32 South Africa 0.61 116 45 73 -28 SSF 22 50.6 10,977.1 |
33 lran, Islamic Rep. 0.61 18 97 7 -20 CSA 7 759 12,258.2 |
34 Peru 0.61 19 57 88 =31 LCN 20 30.0 10,000.7 |
35 Namibia 0.61 120 56 87 =31 SSF 24 21 7,276.4 |
36  Panama 0.60 126 75 100 -25 LCN 2 3.6 13,595.2 |
37 Jamaica 0.58 130 77 107 -30 LCN 22 27 9,003.8 |
38  Kazakhstan 0.54 131 67 105 -38 CSA 8 16.5 13,060.0 |
39 Algeria 0.48 136 101 134 -33 NAWA 20 36.7 7,2103 |
40  Botswana 0.47 139 54 121 —67 SSF 30 1.9 16,279.5 I

Note: World Bank Income Group Classification (April 2012): LI = low income; LM = lower-middle income; UM = upper-middle income; and HI = high income. Regions are based on the United Nations Classification (20 September 2011):

EUR = Europe; NAC= Northern America; LCN = Latin America and the Caribbean; CSA = Central and Southern Asia; SEAO = South East Asia and Oceania; NAWA = Northern Africa and Western Asia; and SSF = Sub-Saharan Africa

* Among the innovation leaders

we find high-income countries
such as Switzerland, the Nordic
countries, Singapore, the UK,
the Netherlands, New Zealand,
Malta, Israel, and Estonia. These
economies have succeeded in
creating well-linked innovation
ecosystems where investments in
human capital thrive in fertile
and stable innovation infrastruc-
tures to create impressive levels

of innovation outputs.

* The group of innovation learners,

grouped to the left, includes Lat-
via, Malaysia, China, Republic of
Moldova, Jordan, Ukraine, India,
Mongolia, Armenia, Georgia,
Viet Nam, Swaziland, and Ghana.
These middle-income economies
demonstrate rising levels of inno-
vation results because of improve-
ments in institutional frameworks,
a skilled labour force with an
expansion of tertiary education,

better innovation infrastructures,

a deeper integration with global
credit investment, and trade mar-
kets and a relatively sophisticated
business community compared
with other middle-income econ-
omies—even if progress on these
dimensions is not uniform across

all segments of the country.

Innovation underperformers,
grouped below the trend line,
include a mix of economies in
different stages of development.
Most resource-rich economies




Table 5c: Innovation Efficiency Index rankings (lower-middle-income countries/economies)

N
~

Efficiency Efficiency Input Output Region Population  GDP per capita
Rank  Country/Economy Score Rank Rank Rank Difference Group Rank (USS millions)  (current PPP$)
1 India 1.10 2 96 40 56 CSA 1 1,206.9 3,703.5 |
2 Moldova, Rep. 1.08 3 79 30 49 EUR 1 3.6 3,383.0 |
3 Paraguay 0.94 6 103 62 41 LCN 1 6.5 5,548.9 |
4 Srilanka 0.92 10 15 76 39 CSA 2 20.5 5,609.4 |
5 Swaziland 0.90 12 99 65 34 SSF 1 1.2 51791 ]
6  Ukraine 0.90 14 78 47 31 EUR 8 45.6 7,198.9 ]
7 Pakistan 0.90 15 140 110 30 CSA 3 175.3 2,791.8 |
8  Senegal 0.89 16 114 78 36 SSF 3 134 1,893.4 |
9 Nigeria 0.88 17 134 102 32 SSF 4 160.3 2,589.0 |
10 Cote d'lvoire 0.85 24 139 18 21 SSF 6 22.7 15718 |
11 Indonesia 0.83 25 13 89 24 SEAO 2 240.5 4,668.1 ||
12 Guyana 0.83 26 86 64 22 LCN 2 0.8 75414 |
13 VietNam 0.83 27 83 59 24 SEAO 3 89.3 3,354.8 |
14 Philippines 0.83 32 106 83 23 SEAO 4 95.8 41111 |
15 Zambia 0.83 34 122 9 26 SSF 7 13.6 1,612.9 ||
16 Belize 0.78 53 87 74 13 LCN 10 0.3 8,275.2 ]
17 Cameroon 0.77 55 125 m 14 SSF 9 209 2,256.3 |
18 Armenia 0.76 57 3 68 5 NAWA 5 33 53953 |
19  Egypt 0.72 78 104 9 5 NAWA 8 79.4 6,504.6 |
20  ElSalvador 0.71 81 9% 921 3 LCN 12 5.9 7,595.3 |
21 Angola 0.69 85 133 127 6 SSF 13 19.6 5911.0 |
22 Ghana 0.69 86 91 93 -2 SSF 14 243 3,081.6 |
23 Guatemala 0.69 89 98 101 -3 LCN 13 147 5,033.2 |
24 Morocco 0.68 94 88 90 =2 NAWA 12 322 5,069.8 |
25 Honduras 0.66 99 105 16 -1 LCN 16 8.2 4,350.1 ]
26 Bolivia, Plurinational St. 0.65 103 108 120 =12 LCN 18 10.6 4,843.2 |
27 Georgia 0.64 106 63 81 -18 NAWA 14 45 54303 |
28 Mongolia 0.63 109 53 79 -26 SEAO 13 2.8 4,509.7 |
29  Nicaragua 0.62 14 102 19 =17 LCN 19 59 3,185.4 |
30 Syrian Arab Rep. 0.61 15 123 130 -7 NAWA 15 212 5,078.8 |
31 Yemen 0.52 132 138 138 0 NAWA 19 25.1 2,520.7 |
32 Fiji 0.51 133 84 124 —40 SEAO 16 0.9 4,624.5 |
33 LaoPDR 0.48 135 129 139 -10 SEAO 17 6.6 2,659.2 |
34 Lesotho 0.47 137 92 133 -4 SSE 28 2.6 1,425.1 |
35  Uzbekistan 0.44 140 100 137 -37 CSA 10 28.6 3,293.7 |
36 Sudan 0.44 141 141 141 0 SSF 31 32.7 2,981.1 .

Note: World Bank Income Group Classification (April 2012): LI = low income; LM = lower-middle income; UM = upper-middle income; and HI = high income. Regions are based on the United Nations Classification (20 September 2011):
EUR = Europe; NAC = Northern America; LCN = Latin America and the Caribbean; CSA = Central and Southern Asia; SEAO = South East Asia and Oceania; NAWA = Northern Africa and Western Asia; and SSF = Sub-Saharan Africa.

are in this category, including, in
the Middle East, Qatar, the
United Arab Emirates (UAE),
and Kuwait (Bahrain, Oman, and
Saudi Arabia to a much lesser
extent) as well as Brunei Darus-
salam, the Bolivarian Republic of
Venezuela, and Algeria. Also in
this category we find Greece,
which is undergoing a debt and
economic crisis. By decreasing
level of income per capita, Trini-
dad and Tobago, Botswana,
Gabon, the Islamic Republic of
Iran, Angola, Syria, Sudan, and
Yemen are also in this category;

the lower-middle-income

economies typically lack ade-
quate innovation infrastructures,
while some upper-middle-
income countries fall in this cat-
egory because of poor linkages
across the elements of the inno-

vation ecosystems.

Figure 4 also seems to indicate
that countries might develop their
innovation capabilities and results in
stages. It may be necessary to reach
some critical level regarding insti-
tutions, skills of the labour force,
infrastructure, and market and busi-
ness sophistication for innovation

activities to get underway, with a

multiplier effect in terms of innova-
tion outputs (stage 1).

In stage 2, innovation results
increase because of sound institu-
tions, increased R&D, the devel-
opment of clusters, supply chains in
interaction with global markets, and
entrepreneurship. Often these devel-
opments do not reach the entire ter-
ritory or population, implying that
input scores are still relatively low at
the national scale. Innovation link-
ages are crucial at that level: firms,
governments, and academic sec-
tors need to collaborate to develop
pockets of wealth, clusters, and niche
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Table 5d: Innovation Efficiency Index rankings (low-income countries/economies)

Efficiency Efficiency Input Output Region Population  GDP per capita
Rank  Country/Economy Score Rank Rank Rank Difference Group Rank (USS millions)  (current PPP$)
1 Zimbabwe 0.90 13 130 92 38 SSF 2 12.6 4.7 |
2 Mali 0.88 19 131 97 34 SSF 5 13.8 1,328.1 ||
3 Nepal 0.86 23 127 95 32 CSA 4 285 1,328.1 ||
4 Benin 0.82 36 132 108 24 SSF 8 9.9 1,4915 [ |
5 Bangladesh 0.77 56 18 104 14 CSA 5 166.7 1,697.3 |
6 Uganda 0.74 72 121 12 9 SSF n 35.2 1,305.4 ||
7 Tajikistan 0.71 79 m 109 2 CSA 6 78 2,039.9 |
8  Gambia 0.67 95 128 125 3 SSF 15 18 2,116.6 ]
9 Burkina Faso 0.67 9% 120 123 -3 SSE 16 15.0 1,456.7 ]
10 Mozambique 0.66 98 107 15 -8 SSF 17 220 1,085.9 |
1 Malawi 0.64 105 110 122 -12 SSF 18 16.2 852.7 |
12 Ethiopia 0.64 108 124 128 —4 SSF 19 86.8 1,092.7 |
13 Rwanda 0.63 m 95 13 -18 SSF 20 10.2 13185 |
14 Burundi 0.62 13 137 135 2 SSF 21 84 430.0 |
15 Togo 0.61 n7 135 136 -1 SSF 23 7.1 892.8 |
16 Tanzania, United Rep. 0.61 122 17 129 -12 SSF 25 4.2 1,505.7 |
17 Madagascar 0.60 123 116 126 -10 SSF 26 219 943.2 |
18 Cambodia 0.58 128 19 132 —13 SEAO 15 144 2,286.1 |
19 Kenya 0.58 129 89 14 =25 SSF 27 40.9 1,750.8 |
20 Kyrgyzstan 0.49 134 90 131 -4 CSA 9 55 2,380.8 |
21 Niger 0.47 138 136 140 —4 SSF 29 15.1 795.3 [

Note: World Bank Income Group Classification (April 2012): LI = low income; LM = lower-middle income; UM = upper-middle income; and HI = high income. Regions are based on the United Nations Classification (20 September 2011):
EUR = Europe; NAC = Northern America; LCN = Latin America and the Caribbean; CSA = Central and Southern Asia; SEAO = South East Asia and Oceania; NAWA = Northern Africa and Western Asia; and SSF = Sub-Saharan Africa.

products and services that will allow
the rest of society to progress.

In stage 3, input rankings start
improving because of a better inte-
gration of segments of society that
were previously kept at the margins
of development: wages increase, cit-
ies and villages become more pop-
ulated at the expense of rural sub-
sistence communities, education
becomes affordable for greater seg-
ments of society, women enter the
labour force, and so on. The same
phenomena that lead to the demo-
graphic transition apply, with the
added spin that markets start play-
ing an even greater role in parallel
to societal progress, with a multiplier
effect. Innovation learners are found
in stages 2 and 3; in addition, hys-
teresis effects in innovation might
explain the steepness of the curve.

In stage 4, where we find the
innovation leaders, both innova-
tion capabilities and results stabi-
lize at a high level in an equilibrium
that is more the result of demo-
graphics, market size, and compar-

ative advantages (services, trade,

and so on) than of failed policies or
planned strategies. The challenge is
to avoid complacency and the risk of
an ever-shrinking scientific and cre-
ative community that could imperil

future growth.

Regional rankings

Leaders in their respective regions
in the GII are the same as in
2011: Switzerland in Europe (1st),
Singapore in South East Asia and
Oceania (3rd), the USA in Northern
America (10th), Israel in Northern
Africaand Western Asia (17th), Chile
in Latin America and the Caribbean
(39th), Mauritius in Sub-Saharan
Africa (49th), and India in Central
and Southern Asia (64th).

This section discusses regional
and sub-regional trends, with snap-
shots for some countries leading in
the rankings.

Following the insights illustrated
by Figure 4, this year the regional
rankings are discussed on the basis
of that figure, in increasing order of
average GDP per capita, to clearly

showcase those economies that are
outperforming their peers in the
innovation race (except for the USA
and Canada in Northern America,
discussed above and in Box 1). To
further put the discussion of rank-
ings in perspective, Figure 5 pres-
ents in a bar graph the average pillar
scores by region and Table 6 presents
a heatmap with the scores for the top
10 and average scores by income and

regional groups.

Sub-Saharan Africa (31 economies)

The first four countries in the region
haveseen clearimprovements in their
rankings. Despite these encourag-
ing developments, only two coun-
tries—Mauritius and South Africa—
remain in the upper half of the rank-
ings, and 23 are placed at the bottom
(rankings of 100 or plus). Mauritius,
South Africa, Namibia, Swaziland,
Ghana, Kenya, Senegal, Rwanda,
and Zimbabwe have relatively good
performances, while Botswana,
Gabon, Angola, and Sudan are

underperforming.




Figure 5: Average scores for selected country groups
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InEastern and Northern Africa,
the rankings are led by Mauritius
(49th), followed by Kenya (96th),
Rwanda (102nd), Zambia (107th),
Mozambique (110th), Zimbabwe
(115th), Uganda (117th), Malawi
(120th), Madagascar (126th), the
United Republic of Tanzania
(128th), Ethiopia (131st), Burundi
(137th), and Sudan (141st).

Mauritius is ranked 49th (47th
among GII 2011 countries), up from
53rd in 2011. With a net jump of
six positions compared with 2011,
Mauritius was affected in the rank-
ings by the adjustments made to the
GII model (Annex 2). This archi-
pelago of 1.3 million inhabitants,
with the 3rd highest GDP per cap-
ita in the region after Botswana
and Gabon, gets its strengths from
the Output Sub-Index (48th),
Institutions (24th), and Creative
outputs (31st), where it ranks 1st in
the region. It has relative deficien-
cies in Human capital and research

(70th), Infrastructure (112th), and
Knowledge and technology outputs
(78th). Particularly worrisome is its
101st position in elementary educa-
tion; if Mauritius does not priori-
tize investing in education (it ranks
101st with a current expenditure on
education of only 3.1% of GNI), the
improvements made in tertiary edu-
cation and other areas such as link-
ages might be short-lived.

In Middle and Western Africa,
Ghana leads at the 92nd position,
followed by Senegal (97th), Gabon
(106th), Mali (119th), Cameroon
(121st), Burkina Faso (122nd),
Nigeria (123rd), Benin (125th),
Gambia (130th), Cote d’Ivoire
(134th), Angola (135th), Togo
(136th), and Niger (140th). With the
2nd GDP per capita in the region (at
PPP$ 16,021), the ranking of Gabon
is disappointing.

Ghana epitomises the impact on
a ranking of adjustments to the gen-

eral framework, breaks in series, and

availability of data previously miss-
ing (Annex 2). This year, Ghana is
ranked 92nd (87th among GII 2011
countries), down from 70th place in
2011. This country of 24.3 million
people shows a balanced profile,
with rankings ranging from 73rd on
Market sophistication to 107th on
Infrastructure. This year a new indi-
cator on the cost of redundancy dis-
missal was introduced in which it
ranks 134th, implying 69 positions
lost in the regulatory environment
sub-pillar (54 positions lost among
GII 2011 economies). Changes in
sub-pillar 1.3, business environ-
also affected Ghana—the
country dropped 17 positions in the

ment,

rankings on this sub-pillar (15 if
only 2011 economies are consid-
ered). In addition, the availability of
new data related to expenditure on
R&D revealed some weaknesses and
strengths previously not assessed for
lack of data: low levels of researchers
and GERD led to a 97th place in the
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Table 6: Heatmap for Gll top 10 economies and regional and income group averages (0-100)

Country/Economy S

Switzerland

Sweden

Singapore

Finland

United Kingdom

Netherlands

Denmark

Hong Kong (China)

Ireland

United States of America

Average

Regions

Northern America

Europe

South East Asia and Oceania

Northern Africa and Western Asia

Latin America and the Caribbean

Central and Southern Asia
Sub-Saharan Africa

Income levels

High income

Upper-middle income 35.24

Lower-middle income 2831

Low income 24.61

Worst

Market sophistication
Business sophistication

Institutions
Human capital
and research
Infrastructure

Knowldege and
technology outputs
Creative outputs
Efficiency

Input
Output

71.96 65.03
67.89

s

62.87 ‘

59.38

30.28 32.42

35.96 3251
26.97 31.80 29.39 0.69
2144 32.29 26.87 0.73

23.52 22,65 23.09 0.73

2036 211 2.3 0.69

35.09 35.16 38.80 3937

40.80 2739 31.98 29.68 0.73

26.61 25.75 32.77 34.00

32.49 23.65 24.63 244 -

22.72 21.15 28.88 3036

29.47 1835 21.16 19.76 0.67

Average

Best

Note: Darker shadings indicate better performances. Countries/economies are classified according to the World Bank Income Group and the United Nations Regional Classifications (April 2012 and 20 September 2011, respectively).

R&D sub-pillar. However, healthy
levels of R&D financed by business
(ranked 19th) and by abroad (ranked
27th) implied better showings on
business sophistication. Ghana ranks
38th on high-tech imports (previ-
ously the data were not available).
On pillar 6, Knowledge and tech-
nology outputs, Ghana lost 15 posi-
tions (7 among GII 2011 economies)

on patent applications at the PCT
(there was a break in the series,
Annex 1, Box 1) and 27 (22) on sci-
entific publications. Its performance
on knowledge impact has been
weak, with a low growth in labour
productivity (ranked 63rd, down
from 23rd last year), a 74th position
in new business density, and a low
ISO 9001

rank on quality

certificates where it comes in at
137th place (this is a new indictor
this year). Overall, however, Ghana
still clearly outperforms its regional
peers.

Nigeria is ranked 123rd (113th
among GII 2011 countries), down
from 96th in 2011. The loss of 17
positions compared with 2011
was the result both of worsening




performances on key indicators and
of the effect of adjustments to the
GII framework (Annex 2). This
populous lower-middle income
country (the most populated in the
region) continues to show a relative
strength on the side of the innova-
tion results, ranked 102nd on the
Output Sub-Index and 17th on the
efficiency ratio (after being in the
top 10 in 2011). Its main strengths
are in Market sophistication (91) and
Creative outputs (76).

In Southern Africa, South Africa
is ranked 54th, followed by Namibia
(73rd), Swaziland (82nd), Botswana
(85th), and Lesotho (116th).

South Africa is ranked 54th
(52nd among GII 2011 countries), up
from 59th in 2011, in great measure
because of the adjustments made to
the GII model (Annex 2). It tops the
regional rankings in the Input Sub-
Index (45th), Infrastructure (79th),
and Market sophistication (13th). It
also benefits from sound Institutions
(39th). Its low rankings in Human
capital and research (103rd) and
Business sophistication (55th) lead
to relatively poor showings in
Knowledge and technology outputs
(61st), Creative outputs (86th), and
the Output Sub-Index (73rd).

Swaziland is ranked 82nd
(78th among GII 2011 countries),
up from 101st in 2011, jumping
23 positions despite being slightly
affected by the adjustments made
to the GII framework (Annex 2).
The best assets of this landlocked
lower-middle-income country (the
least populous in the region) are its
Business sophistication (46th) and
Knowledge and technology outputs
(40th), which compensate for a fee-
ble Infrastructure (136th) and defi-
cient market conditions for credit,
investment, trade and competition
(123rd). Swaziland is firmly posi-
tioned among innovation learn-

ers and ranks 12th in innovation

efficiency, a position sustained by
a 48th position in patenting at the
PCT and an 8th rank in computer
and communication services exports
(at 64.2% of commercial service
exports). Unfortunately, lack of sta-
tistics does not allow a more com-
plete analysis.

Botswana is ranked 85th (81st
among GII 2011 countries), down
from 79th in 2011. This landlocked
country has the highest per cap-
ita income in the region (at PPP$
16,279), and yet its ranking is below
par. Its Input Sub-Index ranking is
relatively high (54th), but does not
compensate for a particularly poor
ranking in Outputs (121st), leading
to the lowest efficiency ratio in the
region after Sudan. This is partic-
ularly puzzling as Botswana’s main
strengths are in its Institutions (31st),
Human capital and research (62nd),
and Business sophistication (67th),
all areas in which relative strengths
usually have a multiplier effect on
the side of innovation results. Some
important data points are missing,
however, that would allow a more
completely accurate assessment of
where Botswana stands in innova-

tion results (Annex 3).

Central and Southern Asia (8 economies)

In Southern Asia, India comes first
(64th), followed by Sri Lanka (94th),
the Islamic Republic of Iran (104th),
Bangladesh (112th), Nepal (113th),
and Pakistan (133rd).

India comes in 1st position in the
region, ranked 64th (62nd among
2011 economies, maintaining its
2011 ranking of 62nd). With more
than 1.2 billion inhabitants and a
GDP per capita of PPP§$ 3,703.5 (it
is a lower-middle-income country),
these rankings place India among
the innovation learners. India has
relative strength on the Output
Sub-Index (ranked 40th, first in the
region) over the Input Sub-Index

(ranked 96th), therefore achieving
a high efficiency ratio, coming 2nd
after China in 2012. Its major weak-
nesses are its Institutions (125th), and
Human capital and research (131st),
while its best scores are in Market
sophistication (46th), Knowledge
and technology outputs (47th), and
Creative outputs (34th) (see Box 3
for details of BRIC country strengths
and weaknesses). With one of the
most business-friendly communities
being that of the ICT sector—India
ranks 4th in computer and commu-
nication services exports, at 70.5%
of commercial services exports—its
108th and 117th positions in ICT
access and use, respectively, reflect
the existence of pockets of wealth
developing around niche markets
and clusters (the software industry in
this case), with little trickle down to
the rest of society. The inverted pro-
gression in the ranking in Human
capital and research, with a ranking
of 113th in elementary education,
135th in tertiary education, and 55th
in R&D is symptomatic of the same
phenomenon.

The Islamic Republic of Iran,
which comes 2nd in terms of per
capita income in the region (PPP$
12,258.2, an upper-middle-income
country) has a rather poor showing
at 104th position (98th among GII
2011 countries, down from 95th in
2011), reaching 97th place on the
Input Sub-Index and 117th on the
Output Sub-Index. Interestingly, it
shows good scores on the three pil-
lars traditionally linked to innova-
tion: Human capital and research
(ranked 54th), Business sophisti-
cation (49th), and Knowledge and
technology outputs (73rd). In the
latter two areas, its showing in ter-
tiary education (24th), R&D (52nd),
patent filings at the national office
(23rd), and scientific and technical
publications (45th) are noteworthy.

Its lower scores in the remaining four
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Box 3: BRIC countries show important strengths and several persistent weaknesses

China—ranked 34th in the Global
Innovation Index (Gll) this year—con-
tinues to display strong performance in
Knowledge and technology outputs (for
which its score is above the average score
of the Gll top 10), and in Infrastructure and
Market and Business sophistication. Areas
where improvements would be conducive
to higher aggregate Gll rankings include
Institutions, Human capital and research,
and Creative outputs.

The Russian Federation—51st over-
all this year—comes first among the BRIC
countries (Brazil, Russian Federation, India,
and China) in Human capital and research
by a wide margin. In addition, the coun-
try displays good scores in Institutions,
Infrastructure, Business sophistication,
and Knowledge and technology outputs.
Rankings are less satisfying for Market
sophistication and Creative outputs.

Brazil, at 58th place, offers a distribu-
tion of strengths and weaknesses simi-
lar to that of the Russian Federation in
Institutions, Infrastructure, and both Market
and Business sophistication. It comes far
behind in Human capital and research (at a
level similar to that of China), and lastamong
BRICs in Knowledge and technology out-
puts. It achieves second place among BRIC
countries, after India, on Creative outputs.

India ranks 64th, below Brazil, but with
the best score among BRICs in Creative out-
puts, and it comes second among BRICs in
Market sophistication, closely behind China.
The innovation front in India continues to
be penalized by deficits in Human capital
and research, Infrastructure, and Business
sophistication, where it comes last among
BRICs, and in Knowledge and technology
outputs, where it comes in ahead of Brazil
only.

Figure 3.1: The sub-pillars of major divergence in scores among BRIC countries

1.3 Business environment

7.3 Creation of
online content

7.1 Creative
intangibles

6.2 Knowledge
impact

<100

2.1 Education

2.2 Tertiary
education

3.1 Information and
communication technologies (ICT)

6.1 Knowledge creation

Note: Numbers refer to sub-pillars. Please refer to Appendix lll, Sources and Definitions for details.

Fine-tuning this analysis, there are
seven areas in which the four BRIC countries
achieve very similar performances: creative
goods and services, research and develop-
ment (R&D), trade and competition, innova-
tion linkages, knowledge absorption, and,
to a minor extent, regulatory environment
and knowledge diffusion.

There are eight domains, however, in
which scores differ substantially: knowl-
edge creation; tertiary education, business
environment, elementary education, infor-
mation and communication technologies
(ICT), creative intangibles, and knowledge
impact. Figure 3.1 illustrates the relative
competitive advantages of each BRIC coun-
try in the innovation race and compares this
with the average scores for the Gll top 10
countries/economies.

=@~ Top 10 average
=@~ Russian Federation
O~ Brazil

*O- China

=@~ India




pillars, however, place it among the
countries with a low performance in
the region.

Bangladesh, the poorest coun-
try in the region, with a per capita
income of PPP$ 1,697.3 (a low-
income country), is ranked 112th
(104th among GII 2011 countries),
down from 97th in 2011. Ranked in
the top 10 on efficiency in 2011,
Bangladesh comes at 56th position
in 2012. Its major strength lies in
Knowledge and technology outputs,
and yet it ranks 74th (69th among
GII 2011 countries, losing 25 posi-
tions compared with 2011), with
deteriorating positions in a majority
of indicators. In Creative outputs it
ranks 121st, with a particularly poor
showing in online creativity (a sub-
pillar added this year).

Lower-middle-income Pakistan
is ranked 133rd (121st among GII
2011 countries), down from 105th
position in 2011. With an Output
Sub-Index ranking of 110 and an
Input Sub-Index of 140, this coun-
try is ranked 15th on efficiency (4th
in 2011). Its major drop in rank-
ings is in the two output pillars:
Knowledge and technology outputs
(117th; 107th among 2011 econo-
mies, down from 98th in 2011), and
Creative outputs (99th; 94th among
2011 economies, 53rd in 2011), the
latter in part because of a significant
impact from the addition of sub-pil-
lar 7.3 on online creativity, in which
Pakistan is ranked 105th.

In Central Asia, transition econ-
omies Kazakhstan (83rd), Tajikistan
(108th), Kyrgyzstan (109th), and
Uzbekistan (127th) are all in the bot-
tom half of the rankings.

Kazakhstan is ranked 83rd
(79th among GII 2011 countries),
up from 84th in 2011. This upper-
middle-income transition economy
is the wealthiest in the region (PPP$
13,060.0), yet its performance is
somewhat below par. It has a relative

advantage on the Input Sub-Index,
where itranks 67th (Istin the region),
compared to 105th on the Output
Sub-Index, showing one of the low-
est efficiency ratios (ranked 131st).
The world’s largest landlocked econ-
omy (9th in the world by territo-
rial area), this country shows rela-
tive strengths in Institutions (52nd),
Infrastructure (58th), and Business
sophistication (62nd), while it could
improve its rankings on Human
capital and research (85th), Market
sophistication (92nd), Knowledge
and technology outputs (85th), and
Creative outputs (119th).

Latin America and the Caribbean

(22 economies)

Latin America and the Caribbean
includes only upper- and middle-
income economies, except for high-
income Trinidad and Tobago. The
first seven countries in the regional
rankings are upper-middle-income
countries.

South American countries show
great disparities in rankings. Chile
tops the rankings at 39th place, fol-
lowed by Brazil (58th), Colombia
(65th), Uruguay (67th), Argentina
(70th), Peru (75th), Guyana (77th),
Paraguay (84th), Ecuador (98th),
the Plurinational State of Bolivia
(114th), and the Bolivarian Republic
of Venezuela (118th).

Chile is ranked 39th (38th
among GII 2011 countries), keep-
ing its position from 2011, and the
only country in the region in the
top 40. Among the upper-middle-
income economies, it comes in at
5th place in the GII, 4th in Inputs,
and 3rd in the Output Sub-Index,
after China and Latvia. Chile shows
strengths across the board, with the
notable exception of Human capital
and research (75th), where it comes
only in 6th position out of 22 in
the region, a result in line with the
crisis of tertiary education in the

country that was highlightedin 2011.
Deficiencies are particularly evident
in primary and secondary education,
where it ranks 78th in public expen-
diture per pupil over GDP per cap-
ita and 103rd in the pupil-teacher
ratio. In the region, it tops the Input
Sub-Index (43rd), the Output Sub-
Index (34th), Institutions (29th), and
Creative outputs (18th).

Brazil follows 19 positions fur-
ther down the rankings, 2nd among
South American countries, at posi-
tion 58th (56th among GII 2011
countries), down from 47th in 2011
(Box 3). Although Brazil benefitted
from the adjustments made to the
GII model, it still lost a net of 9 posi-
tions compared with 2011 (Annex 2),
yet it is at the level expected from its
GDP per capita in PPP$. This BRIC
country has its relative strength in
the Output Sub-Index (52nd),
although it lost 18 positions (among
GII 2011 countries). With an Input
Sub-Index rank of 69, it ranks only
39th on efficiency (down from a top
10 position in 2011). Particularly
worrisome are its rankings in busi-
ness environment (127th) tertiary
education (115th), credit conditions,
and trade (108th in both).

The Bolivarian Republic of
Venezuela is ranked 118th (108th
among GII 2011 countries), down
from 102 in 2011. This resource-
rich economy shows relatively
good rankings in Human capital
and research (69th), Infrastructure
(86th), Business sophistication
(48th), and Creative outputs (87th)
that, however, do not compensate
for big deficiencies in the remain-
ing three pillars: Institutions (140th);
and Market sophistication (139th),
where it ranks last in the region; and
Knowledge and technology outputs
(121st). With the lowest ranking in
the region in the GII and in the Input
Sub-Index (126th), Venezuela’s per-

formance deserves improvements.

w
w

1: The Global Innovation Index 2012

THE GLOBAL INNOVATION INDEX 2012



w
H

1: The Global Innovation Index 2012

THE GLOBAL INNOVATION INDEX 2012

Costa
Rica comes first in 60th position,
followed by Mexico (79th), Belize
(80th), Panama (87th), El Salvador
(93rd), Guatemala (99th), Nicaragua
(105th), and Honduras (111th).
Costa Rica is ranked 60th (58th
among GII 2011 countries), down
from 45th in 2011 (to some extent to

In Central America,

the result of adjustments made to the
GII framework, see Annex 2), and
Ist in Central America. With a pop-
ulation of 4.7 million, it has lost its
positions on all indices: Input Sub-
Index (71st/69th among 2011 econ-
omies, down from 53rd), Output
Sub-Index (53rd/51st down from
37th), efficiency ratio (35th/33rd,
down from 29th in 2011), and yet
it retains its place among innovation
learners. Costa Rica presents two
major impediments to the develop-
ment of its full innovation potential:
the conditions for credit and invest-
ment are assessed very low (ranked
88th and 131st, respectively), and
indeed, the levels of domestic credit
to private sector and microfinance
(45.9% and 0.2% of GDP, respec-
tively) are relatively low, as well as
the level of market capitalization
and of stocks traded (ranked 101st
and 96th at 4.2% and 0.1% of GDP,
respectively).

In the Caribbean, Trinidad and
Tobago comes first but at the disap-
pointing position of 81st place, which
places it among countries perform-
ing least well, in addition to the fact
that it is a high-income country—
the only one in the region—with
a relatively high per capita income.
It 1s followed by the Dominican
Republic (86th), and Jamaica (91st).

Northern Africa and Western Asia

(20 economies)

Israel is ranked 17th (16th among
GII 2011 countries), down from 14th
in 2011. This high-income coun-
try has strong positions across the

board, and ranks 17th on the Input
Sub-Index, 13th on the Output
Sub-Index (38th on efficiency), and
1st in the region in Human capital
and research (4th), Market sophis-
tication (9th), and Knowledge and
technology outputs (10th). Although
it maintained its Ist place in scien-
tific publications and improved its
ranking in computer spending, Israel
has deteriorating relative positions
in all the remaining indicators in
Knowledge and technology outputs
(ranking 6th in knowledge creation,
2nd in 2011; and 12th in knowledge
diffusion, 8th in 2011). Israel is still,
however, firmly positioned among
the global innovation leaders.

Cyprus (EU12) is ranked 28th
(27th among GII 2011 countries),
up from 28th in 2011. This island
of merely 0.8 million people that is
now part of the European Union
ranks Ist in the region in Institutions
(at 15th, its best score), with addi-
tional strengths in Market sophis-
tication (20th) and Knowledge and
technology outputs (25th), the latter
corresponding to a ranking of 30th
(5th in the region) in Human capital
and research.

The six countries of the Gulf
Cooperation Council (GCC)—
Qatar, the UAE, Bahrain, Oman,
Saudi Arabia, and Kuwait—come
next in the regional rankings (in
that order). With populations rang-
ing from 1.1 million (Bahrain) to
28.2 million (Saudi Arabia) and per
capita incomes ranging from PPP$
24,056.7 (Saudi Arabia) to PPP$
102,891.2 (Qatar), these economies
present distinct profiles, with, how-
ever, one common feature: particu-
larly low rankings in Knowledge and
technology outputs and efficiency
(above 90th on the latter, with the
exception of Kuwait, which is ranked
54th). In addition, they attain rank-
ings that are well below those of
their peers in GDP per capita. All

place among the countries perform-
ing less well—especially Qatar, the
UAE, and Kuwait. Chapter 5 studies
recent efforts in the GCC to change
the situation, which is shared with
other resource-rich economies in
the world, while Chapter 3 analy-
ses in further detail the situation in
Saudi Arabia.

Qatar is ranked 33rd (32nd
among GII 2011 countries), down
from 26th in 2011. Qatar was par-
ticularly affected by the adjust-
ments made to the GII framework
(Annex 2). This resource-rich coun-
try of 1.8 million with the highest
GDP per capita in the sample (PPP$
102,891.2) has a relative advantage
in the Input Sub-Index (30th) over
the Output Sub-Index (41st), with
the 1st regional ranks in Business
sophistication (8th) and Creative
outputs (19th). Its ranking of 14th
in Human capital and research is sus-
tained by a good score in R&D thatis
not entirely conclusive, because it is
based on a single indicator (a survey
question on the quality of research
institutions). Within the same pil-
lar, low levels of expenditure in
education, a low score at the PISA
examination, and a tertiary enrol-
ment ratio of merely 10% (ranked
117th) are definitely of concern.
Also worrisome are an 84th position
in Market sophistication, and a 77th
position in Knowledge and technol-
ogy outputs. With one of the low-
est indicator-coverages this year (at
72%), a proper assessment of Qatar
is particularly difficult (Annex 3).*®
This is also an appeal to Qatar to
improve the data situation.

Northern Africa and Western
Asia underwent a wave of upheavals
known as the Arab Spring starting
in late December 2010; for some of
these countries, the upheaval is con-
tinuing. Some data points included
in the GII are anterior to that period,
and therefore do not accurately




reflect the situation of the countries
concerned—they are, at most, indi-
cations of the situation prevailing at
the moment the events erupted. It
will be interesting to study the effect
of these revolutions on innovation
and related policies next year.

Tunisia, for example, is ranked
1st in Northern Africa, at position
59th (57th among GII 2011 coun-
tries), up from 66th position in
2011. Although it does better than
Morocco (88th), Egypt (103rd), and
Algeria (124th), it cannot be ruled
out that its ranking will vary consid-
erably in future editions of the GII.

Algeria is ranked 124th (114th
among GII 2011 countries), up 11
positions from 125th in 2011, one
of the best performances in the
region. Its relative strength is in the
Input Sub-Index (101st), which, for a
country at its income level, places it
among the countries with a low per-
formance. With increased data cov-
erage, some real strengths in areas
previously reported as not available
were revealed this year—notably in
computer and communications ser-
vice imports (ranked 3rd), computer
and communications service exports
(21st), foreign direct investment net
outflows (75th), recreation and cul-
ture consumption (86th), and cre-
ative services exports (22nd). Algeria
comes in at 134th in the Output Sub-
Index, however, reaching one of
the lowest efficiency ratios (ranked
136th, last in the region).

In Western Asia, the rankings
are led by Jordan (56th), followed
by Lebanon (61st), Armenia (69th),
Georgia (71st), Turkey (74th), and
Azerbaijan (89th) in the second half
of the global rankings, with the
Syrian Arab Republic (132nd) and
Yemen (139th) lagging behind.

Jordan is ranked 56th (54th
among GII 2011 countries), down
from 41st in 2011. Its loss of 13 posi-
tions does not affect its impressive

showing in the rankings as a clear
innovation learner. Although its
economy has been decelerating over
the past two years, Jordan exhibited
spectacular growth averaging 7.6%
of GDP in the period 2004-09. Its
fall in the rankings this year is pri-
marily due to deteriorating positions
in Market and Business sophistica-
tion as well as Knowledge and tech-
nology outputs. Jordan’s 81st posi-
tion in the new sub-pillar on online
creativity implied a drop from 10th
to 24th in Creative outputs. On a
positive note, Jordan continues to
improve its standing in Institutions,
Human capital and research, and
Infrastructure.

The Syrian Arab Republic is
ranked 132nd (120th among GII
2011 countries), down from 115th
in 2011. The country has experi-
enced political and other instability
since 2011. Because it is one of the
countries with the lowest indicator
coverage (76.2%), a complete analy-
sis is difficult. It is, however, note-
worthy that all its pillar and index
rankings are in the red, its best posi-
tion being 105th in Human capital
and research.

South East Asia and Oceania (17 economies)

The region includes 17 economies
that are very dissimilar in terms of
their level of development. In partic-
ular, a few countries were particularly
strongly affected by the adjustments
made to the GII model: Viet Nam
lost 23 positions for that reason alone;
Mongolia, China, the Republic of
Korea, Japan, and Indonesia were also
affected (Annex 2).

Of the
economies, Singapore (3rd), Hong
Kong (China) (8th), New Zealand
(13th), the Republic of Korea (21st),
Australia (23rd), and Japan (25th)
cover the first six positions in the

seven high-income

region. Singapore in addition tops
theregional rankingsin the Inputand

Output Sub-Indices, Human capital
and research, Business sophistication
(1st globally) and Knowledge and
technology outputs, while Hong
Kong (China) comes in at Ist posi-
tion in the region in Market sophis-
tication (1st globally) and Creative
outputs.

The Republic of Korea is
ranked at 21st (20th among GII 2011
countries), down from 16th position
in 2011. It is one of the countries
most affected by the new modelling
choices (Annex 2), but nonethe-
less it continues to be firmly placed
among the innovation leaders. Its
scores improved in three pillars:
Infrastructure (3rd, the best rank-
ing in the region), Business sophis-
tication (25th), and Knowledge
and technology outputs (9th), with
a jump of 35 positions on knowl-
edge impact (driven essentially by
a healthy growth in labour pro-
ductivity and by ISO 9001 quality
certificates, a new indicator). The
Republic of Korea ranks 1st on the
ICT sub-pillar and on six indica-
tors including tertiary enrolment,
stock market dynamism, and patent
applications at the national office. In
knowledge creation (patents, utility
models, scientific publications), the
Republic of Korea lost its 1st posi-
tion in the GII 2011 to Switzerland
and Sweden, to reach the 3rd posi-
tion. The main negative impact on
its ranking is triggered by the inclu-
sion of the sub-pillar on online
creativity, on which it ranks 48th.
Coupled with a deteriorating posi-
tion in trademark registrations and
the assessment of the business com-
munity of its use of ICT in business
and organizational models (78th in
creative intangibles), this led to a
ranking of 59th in creative outputs
(down from 27th in 2011). Given the
average reliability of these data for
this Asian economy, the case of the
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Box 4: A multi-speed Europe

The GII 2012 rankings confirm that
European countries continue to progress
at different speeds and on different levels.

Northern Europe and Switzerland con-
tinue to be strong. This group includes
not only Switzerland (ranked 1st in the
Gll) and three Nordic countries—Sweden
(3rd), Finland (4th), and Denmark (7th)—
but also the United Kingdom (UK, at 5th),
the Netherlands (6th), and Ireland (9th).
These countries have common strengths
in robust institutions and cohesive societ-
ies; well-developed infrastructures; skilled
labour forces; a high level of assimilation of
information and communication technol-
ogies (ICTs) and of adoption of new tech-
nologies; well-developed medium- and
high-tech sectors; open economies with
dynamic financial markets; and sophisti-
cated business and academic communi-
ties involved in research, patenting, and
creativity.

Other economies in Western Europe
have strengths across the board. This is
the case of Luxembourg (11th), Germany
(15th), Belgium (20th), Austria (22nd), and
France (24th), which remain in the top 30.

Southern Europe has no representa-
tive in the top 10. Malta (16th) is one of
the few making it to the top 30, along with
Spain and Slovenia. Southern Europe offers
generally a more worrisome situation, with
lower rankings by Portugal (35th), Italy
(36th), Croatia (42nd), Montenegro (45th),
Serbia (46th), Macedonia, FYR (62nd),
Greece (66th), Bosnia and Herzegovina
(72nd), and Albania (90th). Portugal, how-
ever, is one of the few countries in the
South to have strongly increased business
and total R&D expenditures consistently
throughout the crisis, a reflection of a pre-
viously agreed strong innovation policy.!
For some countries, notably Greece, those
relatively low rankings in the Gll are cou-
pled with major problems at the macro-
economic level.

The Baltic countries were very severely
hit by the crisis in 2008-09 with severe
drops in their GDPs of 18% in Latvia, 15%
in Lithuania, and 14% in Estonia in 20092
Nonetheless, they have all increased their
rankings on all four indices (Gll, Input,
Output, and Efficiency), sometimes also
because innovation expenditures (the
nominator in many variables) fell less rap-
idly than the plunging GDP (the denomi-
nator)—leading to an overall positive but
sometimes misleading effect in the rank-
ings. Lithuania and Latvia, for instance,
have actually seen their R&D expenditures
fall in absolute terms during the crisis and
have not recovered to 2007 levels to this
day. 3 The situation in Estonia is different,
as, on average, it has seen its business and
total R&D expenditures levels increase sig-
nificantly between 2007 and 20104

In Eastern Europe there are some
bright developments in terms of Gll rank-
ings, such as the relatively good perfor-
mance of the Republic of Moldova. The
Czech Republic, Hungary, and Ukraine also
dorelatively well. Looking again at the level
of absolute business and total R&D expen-
ditures, some countries in the East are the
bright spot of Europe. Countries such as
Bulgaria, Hungary, and Slovenia have seen
their business and total R&D expenditures
increase consistently and strongly.

Notes

1. Calculations based on Eurostat, Business enter-
prise R&D expenditure (BERD) by economic
activity (NACE Rev. 2) and Total intramural R&D
expenditure (GERD) by sectors of performance.

2. IMF, 2012.

3. Calculations based on Eurostat, Business enter-
prise R&D expenditure (BERD) by economic
activity (NACE Rev. 2) and Total intramural R&D
expenditure (GERD) by sectors of performance.

4. Calculations based on Eurostat, Business enter-
prise R&D expenditure (BERD) by economic
activity (NACE Rev. 2) and Total intramural R&D
expenditure (GERD) by sectors of performance.
See also OECD, 2012, forthcoming.

Republic of Korea and its innova-
tion performance deserve separate
analysis.

With thesecond-highest GDP per
capita in the region after Singapore,
Brunei Darussalam is ranked 8th
regionally and 53rd globally (51st
among GII 2011 countries), up from
75th in 2011. Brunei Darussalam
gains 24 positions for the largest jump
in the rankings, mostly the result
of improvements across the board,
although it also benefitted from the
adjustments made to the GII frame-
work (Annex 2). Moreover, it is one
of only two countries (jointly with
Latvia) to have improved its ranking
on all seven pillars since 2011.*° In
spite of all these encouraging results,
Brunei Darussalam continues to be
placed among the underperform-
ers, following other resource-rich
countries in that same situation in
the Middle East and Latin America.

Among upper-middle-income
countries, Malaysia (32nd) and
China (34th) do very well (descrip-
tions above show them to be among
the best performers by income
group), while Thailand ranks 57th
(55th among GII 2011 countries),
down from 48th position in 2011.
At the bottom of the rankings we
find lower-middle and low-income
countries: Mongolia (68th, dis-
cussed above), Viet Nam (76th), the
Philippines (95th), Indonesia (100th),
Fiji (101st), Cambodia (129th), and
Lao People’s Democratic Republic
(138th).

Viet Nam is ranked 76th (74th
among GII 2011 countries), down
from 51th position in 2011. Viet
Nam is the second-most-affected
country by adjustments made to the
GII framework in 2012, to which its
drop of 23 positions in the rankings
is fully attributed (had the GII 2011
not been modified, Viet Nam would
have kept its place in the rankings).
With a per capita income of only




PPP$ 3,354.8 Viet Nam has a very
good showing, however, among the
innovation learners, particularly in
the Output Sub-Index (59th) com-
pared to the Input Sub-Index (83rd),
and ranking 27th on efficiency. In
addition, the availability of data this
year for the first time on tertiary
inbound and outbound mobility
revealed a weakness in the tertiary
sector. The main drop occurs in
pillar 7 Creative outputs (from 31st
to 70th (66th among 2011 econo-
mies), essentially because of a fall in
trademark registrations and a rela-
tively weak performance on the new
pillar 7.3, where its best showing is
on country-code top-level domains

(ranked 49th).

Europe (41 countries)
Switzerland (1st) and the five Nordic
countries Sweden (2nd), Finland
(4th), Denmark (7th), Norway
(14th), and Iceland (18th) have very
strong performances globally as well
as regionally, where they are within
the top 20 globally on the GII and
its two sub-indices.

Within the European Union
(EU), among the 15 original EU
countries (EU15),” six are in the
top 10 (Sweden, Finland, the UK,
the Netherlands, Denmark, and
Ireland), followed by Luxembourg
and Germany. The rest of the
EU15 countries—Belgium, Austria,
France, and the four Mediterranean
countries Spain, Portugal, Italy,
and Greece—have lost key posi-
tions to some of the 12 countries
that recently acceded to the EU (the
EU12 group).”

The EU12 group is led by high-
income countries Malta (16th), fol-
lowed by Estonia in the top 20,
Slovenia, the Czech Republic, and
Latvia in the top 30, and Hungary,
Slovakia,

Lithuania, Bulgaria,

Poland, and Romania.

Among non-EU transition
economies in Europe, Croatia leads
the rankings in 42nd position glob-
ally (26th in Europe), followed by
Montenegro, Serbia, the Republic
of Moldova, the Russian Federation,
the former Yugoslav Republic of
Macedonia, Ukraine, Bosnia and
Herzegovina, Belarus, and Albania.
See Box 4 for a review of the differ-
ent paces demonstrated by Western
European countries.

Ranked 51st (49th among GII
2011 countries), up seven positions
from 56 in 2011, the Russian
Federation benefitted strongly from
the adjustments to the GII model
(Annex 2). With a population of
142.4 million (the most populous on
the continent) and a GDP per capita
of PPP$ 16,687.4, this upper-middle-
income country comes second
among BRIC countries (Box 3),
showing a relative strength in the
three pillars traditionally linked to
innovation activities: Human capital
and research (43rd), Business sophis-
tication (43rd), and Knowledge and
technology outputs (32nd), a feature
that had already appeared in 2011
(when it ranked 38th, 37th, and 34th
on those three pillars).

Key messages and conclusions

1. A new dynamic of innovation
is emerging around the world
regardless of the deep and per-
sistent innovation divides be-
tween countries and regions.
In 2012, the dynamics of innova-
tion continue to be affected by
the emergence of new successful
innovators. In all areas of inno-
vation—new products, process-
es, business models, and

policies—different parts of the

world have come up with their
own particular ‘innovation mod-
els’, including at the more local-

izedlevelin developing countries.

This is exemplified by the range
of countries from different con-
tinents ranking in the top 20 of
the Global Innovation Index
(GID); it is also evident in the
impressive performances of
emerging economies such as
China, the Republic of Moldo-
va, Jordan, India, Mongolia, and
Viet Nam, (in order of perfor-
mance). Despite these positive
trends, large divides persist in
innovation performances across
the world. The GII confirms the
intuitive expectation that aver-
age rankings increase with in-
come levels. Large innovation
divides also exist across geo-
graphic regions, especially when
comparing average performanc-
es across high-income countries
with those of other regions, such
as Africa and large parts of Asia
and Latin America. Among Sub-
Sahara African countries, a
few—such as Mauritius and
South Africa—perform well.
However, many other coun-
tries—such as Botswana, Gabon,
Angola, and Sudan—are lagging
behind economies from other
regions that have similar GDP
per capita levels. The GII results,
however, also confirm that small
improvements in one or two
dimensions can have a positive
impact on innovation and related
rankings for low-ranked

economies.

. Three groups of countries

can be identified by their
innovation performance in
relation to their income lev-
els. Among the innovation
leaders we find high-income
countries such as Switzerland,
Singapore, the Nordic countries,
New Zealand, Malta, Israel, and
Estonia. These economies have
succeeded in creating innovation

ecosystems where investments
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in human capital thrive in fer-
tile and stable innovation infra-
structures to create impressive
levels of innovation outputs.
The group of innovation learn-
ers includes Latvia, Malaysia,
China, Montenegro, Serbia, the
Republic of Moldova, Jordan,
Ukraine, India, Mongolia,
Armenia, Georgia, Viet Nam,
Swaziland, Ghana, and Kenya.
These middle-income econo-
mies demonstrate rising levels
of innovation achievement as a
result of improvements in insti-
tutional frameworks, a skilled
labour force with an expanded
tertiary education, better inno-
vation infrastructures, a deeper
integration with global credit
investment and trade markets,
and a sophisticated business
community—even if progress in
these dimensions is not uniform
across all segments of the coun-
try. Countries with weaknesses
in their innovation system
include a mix of high-income
economies such as Qatar, the
United Arab Emirates (UAE),
Brunei Darussalam, Kuwait, and
Greece as well as middle-income
countries including Botswana,
the Islamic Republic of Iran,
Gabon, Venezuela, Algeria, the
Syrian Arab Republic, Angola,
and Sudan.

Pay attention to hysteresis
effects in innovation — invest-
ing in innovation in times of
crisis is essential. The crisis has
slowed the introduction of new
products or processes as a con-
sequence of increased business
uncertainty. Expenditures on
total R&D in OECD countries
shrunk by 1.6% in real terms in
2009 and for the first time since
1993. The decrease is mainly
driven by a sharp reduction of
expenditure in business (—4.5%).

Large multinational firms have
recently accumulated large cash
stocks that are not reinvested. In
other sectors, particularly higher
education, R&D spending kept
growing by almost 5%, also sup-
ported by government pledges to
support R&D in their stimulus
plans.”® There is a risk, however,
that as of 2011 R&D-related
government stimuli will cease
to exist. Importantly, R&D and
innovation cannot be stopped
and then simply picked up again
when the economy recovers,
and hysteresis effects in innova-
tion lead to innovation being less
dynamic even when the econ-
omy has recovered. On a positive
note, in the following countries
business R&D spending has
increased throughout the crisis:
Turkey, Slovakia, the Republic
of Korea, Poland, Ireland,

1> In

Hungary, and Portuga
other countries—such as the
USA, Germany, France, and the
Russian Federation—firms held

their R&D investments steady.

A focus on the systemic dimen-
sion of innovation and build-
ing strong linkages across
the innovation ecosystem is
crucial. More attention needs
to be put on the interplay of
institutions and the interac-
tive processes in the creation,
application, and diffusion of
knowledge, human capital,
and technology. Policy makers
should pay attention to the trans-
fer of scientific results and inven-
tions and their application to
societal challenges in high- and
lower-income countries alike.
Innovation leaders (such as the
Scandinavian countries) have
improved their linkages across
the various innovation actors,
most notably with universities,

public research, the government,

the private sector, and increas-
ingly also the not-for-profit sec-
tor such as philanthropies. The
importance of addressing the
systemic nature of innovation is
evident in the case of the group
of resource-rich economies (as in
the Gulf Cooperation Council,
or GCC), which—despite hav-
ing made significant invest-
ments in human capital over
the last several years—have yet
to reap the innovation benefits
from their actions. The GII also
highlights the fact that other
resource-rich countries have not
started to reinvest into sound
innovation infrastructure and
human capital at par with their
level of GDP.

Policy discussions in Europe
have to include a focus on
innovation, not just austerity,
to bridge gaps in a two-speed
continent. A two-speed Europe
is emerging, with innovation
leaders in northern Europe
(Sweden, Finland, the United
Kingdom, the Netherlands,
Denmark) and countries that
perform less well in innovation
in southern Europe. European
policy discussions need to place
renewed emphasis on achiev-
ing an appropriate policy mix
that fosters growth and employ-
ment while promoting sustain-
able public finances. Even if
innovation cannot cure the most
immediate financial difficul-
ties, it is a crucial element of
sustainable growth. Looking at
the level of absolute business and
total R&D expenditures, some
countries in the East are the
bright spot of Europe. Countries
such as Bulgaria, Hungary, and
Slovenia have seen their busi-
ness and total R&D expendi-
tures increase consistently and

strongly throughout the crisis.




Northern America continues
to be an innovation leader but
needs to address what could
become chronic weaknesses.
The central role of the USA for
global innovation hardly needs
underlining: its universities, its
research institutions, its innova-
tion clusters, and its firms are
world class and continue to be
a magnet and a model for other
countries. Still, the innovation
rankings of the USA and also
Canada point to the potential
development of weaknesses. A
thorough analysis of USA per-
formance on a series of 23 key
indicators, when compared with
the performance of the two top
leaders in the overall GII rank-
ings (Switzerland and Sweden),
shows that the USA is, in the
majority of cases, either per-
forming less well or seeing its
competitive advantage decrease
in the following areas: current
expenditure on education as
a percentage of gross national
income, percentage of gradu-
ates in science and engineering,
researchers headcount per mil-
lion people, gross expenditure
on R&D as a percentage of GDP,
percentage of R&D performed
by business, resident patent appli-
cation at the national office (over
GDP in PPP$), and scientific
and technical publications (over
GDP in PPP$). Although the
USA continues to demonstrate
great strengths in many innova-
tion outputs, and although the
country is still the leader of inno-
vation in many respects—in par-
ticular, in creating world-class
technology start-ups and hosting
innovative multinationals with
excellent linkages to the research
system—policy leaders would be
well advised to pay special heed
to pressure points relating to

human resources and openness
to global talent. Canada—hav-
ing seen its rank on all indices of
the GII fall—is the only country
this year to leave the top 10 in the
GII. Canada’s GII country pro-
file mirrors the current debate
in that country, where observers
deplore the low levels of sup-
port for R&D in many areas
of the Canadian private sector,
the faltering scientific skills of
the labour force, and a generally
weakening position on innova-
tion as demonstrated by its 22nd
rank on the Knowledge and

technology outputs pillar.

BRICs need to renew their
innovation drivers to live up
to their expected potential.
The BRIC countries (Brazil,
the Russian Federation, India,
and China) have been seen as
drivers of the global economic
engine since 2008 and the slow-
down in high-income econo-
mies. But these countries too are
slowing down, and despite their
unrealized potential, they need
to continue to invest in build-
ing their innovation infrastruc-
tures. China and India come in
at Ist and 2nd place, respectively,
in the Innovation Efficiency
Index rankings, demonstrating a
great ability to translate pockets
of excellence in their innova-
tion infrastructures into valuable
innovation outputs. China’s per-
formance on the key Knowledge
and technology outputs pillar
is impressive—the country is
outpaced only by Switzerland,
Sweden, Singapore, and Finland.
However, both of these coun-
tries have weaknesses in their
innovation infrastructures—for
example, ICT is poor in China
and Human capital and research
needs improvement in India—
that must be addressed if these

countries wish to resume higher
levels of growth and innovation.
Brazil has suffered the largest
drop among the BRICs. This
drop demonstrates the impor-
tance of addressing structural
weaknesses in innovation eco-
systems in the face of a global
slowdown in growth. The coun-
try profiles reveal important dif-
ferences across the four BRIC
countries, but they all have in
common governance and insti-
tutional challenges that need to
be addressed if they wish to live
up to their expected innovation

potentials.

Measuring innovation is a mov-
ing target. Based on discus-
sions with innovation experts
and inputs from the Advisory
Board and Knowledge Partners,
the GII model is revised every
year in a transparent exercise to
improve the way innovation is
measured. This year, for example,
the Infrastructure pillar was reor-
ganized to single out ecological
sustainability in a new sub-pillar.
In addition, a new sub-pillar on
online creativity was added to
the Creative outputs pillar. Such
evolution will continue over the
years as new metrics that provide
better and more accurate mea-
sures of innovation, capabilities,
and impact become available. The
GII is not meant to be the defini-
tive ranking of economies with
respect to innovation. The GII is
more concerned with improving
the ‘journey’ to better measuring
and understanding innovation;
and with identifying targeted
policies, good practices, and other

levers to foster innovation.

The GII model does not capture

all dimensions of innovation across
continents. In GII 2011, we stated:
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More formal analysis, beyond the scope

of this Report, is required to explore in
depth the linkages and dynamics between
development stages and innovation
phenomena in depth. ... Innovation is a
multi-stakeholder effort, with many different
roles for the different actors. Governments
have a role in setting the right environment
and policies. Firms have to improve their
innovation readiness and innovation
results—they must protect and leverage
their intellectual property, increase their
investment in R&D, and make better use—
through international trade, linkages, and the
adoption of ICT—of innovations developed
elsewhere. Societies and individual citizens
also have to look at different aspects that
help them create a broader capacity for
innovation. All of these stakeholders must
collaborate in order to foster and sustain

innovation.

The following analytical chap-
ters included in this year’s report
illustrate the richness of innovation,
which is difficult to define, much
less to encapsulate in a particular

metric.

Notes
1 IMF, 2012; OECD, 2012.

2 See on this topic and first assessment about
the effect of the crisis: OECD, 2009, 2010;
WIPO, 2010, 2011a; Archibugi and Filippetti,
2011; and Filippetti and Archibugi, 2011. See
also the upcoming OECD Science, Technology
and Industry Outlook 2012 (OECD, 2012
forthcoming).

3 OECD, 2012 forthcoming.

4 OECD Main Science and Technology

Indicators.
5 EC2011.
6  OECD, 2009.
7 WIPO, 2011b.

8  See Chapter 9, contributed by ITU and
INSEAD; Chapter 10, contributed by ISOC; and
Chapter 11, contributed by Google.

9 Athreye and Yang, 2011; WIPO, 2011b.
10  Freeman and Soete, 2007.
11 See Chapter 4 of the GIl 2012.

12 Ray and Ray, 2010; WIPO, 2011b.

13

20

21

22

23

For a fuller introduction to the Global
Innovation Index, see INSEAD, 2011.
Examples of other composite innovation
indices were reviewed in the GIl 2011.
More recently, the Global Innovation Policy
Index of the Information Technology and
Innovation Foundation (2012), which is
quite complementary to the GlI, has been
formulated.

Eurostat and OECD, 2005.
OECD, 2010; INSEAD, 2011; WIPO, 2011b.

Gl 2011; OECD Scoreboard, 2011; WIPO,
2011b.

INSEAD 2011; OECD Scoreboard, 2011; WIPO,
2011h.

This was 4.1% from 2008. Only 5.23% of data
points date from earlier years in the period
2001-07. In addition, the Gll is calculated on
the basis of 10,274 data points (compared
with 11,844 in case of complete series),
implying that 13.3% of data points are
missing. Data Tables (Appendix Il) include
the reference year for each data point; in
addition, missing data are marked as not
available (n/a). Appendix Il provides tables
for each of the 84 indicators that make

up the Global Innovation Index 2012. The
Data Tables are included in the digital copy
only and are available online at http://
globalinnovationindex.org.

This pillar was entitled ‘Scientific outputs’ in
the 2011 GlI.

Beyond the use of WIPO data, we collaborate
both with public international bodies (such
as the International Labour Organization, the
OECD, UNESCO, and the World Bank) and
private organizations (such as the ISO, the
Graduate Management Admission Council,
Thomson Reuters, ZookNIC, and Google)

to obtain the best data on innovation
measurement globally.

Countries are classified according to the
World Bank classification. Economies are
divided according to 2010 gross national
income (GNI) per capita, calculated using the
World Bank Atlas method. The groups are:
low-income, US$1,005 or less; lower-middle-
income, US$1,006 to US$3,975; upper-
middle-income, US$3,976 to US$12,275; and
high-income, US$12,276 or more.

This year the regional groups are based

on the United Nations Classification: EUR

= Europe; NAC = Northern America; LCN

= Latin America and the Caribbean; CSA =
Central and Southern Asia; SEAO = South East
Asia and Oceania; NAWA = Northern Africa
and Western Asia; and SSF = Sub-Saharan
Africa.

Caution should be exercised in directly
comparing ranks across years with previous
editions of the Gll report because the model
has evolved, as have the variables that are
included and particular countries covered
(Annex 2).

24 The series was winsorized because of
economies with high values distorting the
distribution, explaining the tie in ranking
with Hong Kong (China), Singapore,
and Luxembourg, which achieve higher
percentages of exports of goods of services
over GDP than Ireland.

25 IMF, 2012
26 IMF, 2012.
27 IMF, 2012.

28 Infact, the JRC Audit, which assesses the
reliability of rankings, by, among others,
imputing missing data, revealed that there is
not much room for complacency with Qatar's
ranking, as it is in the upper range of the
90% confidence interval [32, 42] because of
missing data.

29  Asit should be, 2012 rankings were
recalculated among the 125 countries
included in GII 2011 only. In that case,
the rankings in the seven pillars of Brunei
Darussalam are, respectively, 26 and 48
(pillar 1), 60 and 77 (pillar 2), 50 and 115
(pillar 3), 46 and 46 (pillar 4), 79 and 96 (pillar
5), 77 and 88 (pillar 6), and 49 and 87 (pillar 7).

30 The EU15 group includes Austria, Belgium,
Denmark, Finland, France, Germany, Greece,
Ireland, Italy, Luxembourg, the Netherlands,
Portugal, Spain, Sweden, and the United
Kingdom. The EU15 includes three Nordic
countries: Denmark, Finland, and Sweden.

31 The EU12 group includes Bulgaria, the Czech
Republic, Cyprus, Estonia, Hungary, Latvia,
Lithuania, Malta, Poland, Romania, Slovakia,
and Slovenia.

32 OECD Main Science and Technology
Indicators database, February 2012.

33 OECD Main Science and Technology
Indicators database, February 2012.
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ANNEX 1

The Global Innovation Index Conceptual Framework

The Global
(GII) relies on two sub-indices, the

Innovation Index
Innovation Input Sub-Index and the
Innovation Output Sub-Index, each
built around pillars.

Each pillar is divided into three
sub-pillars and each sub-pillar is
composed of individual indicators,
for a total of 84 indicators (Figure 1;
refer to Appendices III Sources and
Definitions and IV Technical Notes
for details on sources and computa-
tion of scores, respectively).

A table is included for each pillar
that provides a list of its indicators;
their type (composite indicators are
identified with an asterisk ‘*’, sur-
vey questions with a dagger ‘t’, and
the remaining indicators are hard
data); their weight (indicators with
half weight are identified with the
letter ‘a’); and the direction of their
effect (indicators for which higher
values imply worse outcomes are
identified with the letter ‘b’). The
table then provides for each indi-
cator the average values (in their
respective units) per income group
(World Bank classification) and for
the whole sample of 141 economies
retained in the final computation
(Tables 1a through 1g).

The Innovation Input Sub-Index

The GII has five enabler pillars:
Institutions, Human capital and
research, Infrastructure, Market
sophistication, and Business sophisti-

cation. Enabler pillars define aspects

of the environment conducive to

innovation within an economy.

Institutions

Nurturing an institutional frame-
work that attracts business and fos-
ters growth by providing good gov-
ernance and the correct levels of
protection and incentives is essential
to innovation. The Institutions pillar
captures the institutional framework
of a country (Table 1a).

The political environment sub-
pillar includes three indices that
reflect perceptions of the likelihood
that a government might be destabi-
lized; the quality of public and civil
services, policy formulation, and
implementation; and perceptions on
violations to press freedom.

The regulatory environment
sub-pillar draws on two indices
aimed at capturing perceptions on
the ability of the government to for-
mulate and implement cohesive pol-
icies that promote the development
of the private sector and at evaluat-
ing the extent to which the rule of
law prevails (in aspects such as con-
tract enforcement, property rights,
the police, and the courts). The third
indicator evaluates the cost of redun-
dancy dismissal as the sum, in salary
weeks, of the cost of advance notice
requirements added to severance
payments due when terminating a
redundant worker.!

The business environment sub-
pillar expands on three aspects that

directlyaffectprivate entrepreneurial

endeavours by using three World
Bank indices on the ease of start-
ing a business;” the ease of resolv-
ing insolvency (based on the recov-
ery rate recorded as the cents on the
dollar recouped by creditors through
reorganization, liquidation or debt
enforcement/foreclosure proceed-
ings);” and the ease of paying taxes.
Changes to the business environ-
ment sub-pillar were driven by the
need to acknowledge expert opin-
ion; capture better multi-dimen-
sional phenomena; and incorporate
a series of methodological changes
adopted by the World Bank. The
World Bank’s changes included the
establishment of a threshold (32.5%
this year) in the inclusion of the total
tax rate, with the intention “to miti-
gate the effect of very low tax rates
on the ranking on the ease of pay-

ing taxes”’

Human capital and research

The level and standard of education
and research activity in a country are
the prime determinants of the inno-
vation capacity of a nation. This pil-
lar tries to gauge the human capital
of countries (Table 1b).

The first sub-pillar includes a
mix of indicators aimed at cap-
turing achievements at the ele-
mentary and secondary educa-
tion levels. Education expendi-
ture and school life expectancy are
good proxies for coverage. Public
expenditure per pupil gives a sense
of the level of priority given to

H
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Figure 1: Framework of the Global Innovation Index 2012
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Business Research & Ecological Trade & Knowledge Knowledge Online

environment development sustainability competition absorption diffusion creativity
education by the state. The quality Higher education is crucial for  Infrastructure

of education is measured through
the results to the Organisation
for Economic Co-operation and
Development (OECD) Programme
for International Student Assessment
(PISA), which examines 15-year-old
students’ performances in reading,
mathematics, and science, as well as
the pupil-teacher ratio.

The OECD PISA assessment is
made every three years. The 2009
data used in the GII 2011 were, how-
ever, complemented this year with
the addition of scores for eight coun-
tries that underwent the PISA assess-
ment in 2010: Costa Rica, Georgia,
India (Himachal Pradesh and Tamil
Nadu), Malaysia, Malta, Mauritius,
the Republic of Moldova, and the
Bolivarian Republic of Venezuela
(Miranda).

economies to move up the value
chain beyond simple production
processes and products. The sub-
pillar on tertiary education aims at
capturing coverage (tertiary enrol-
ment); the priority given to the sec-
tors traditionally associated with
innovation (with a series on the
percentage of tertiary graduates in
science and engineering, manufac-
turing, and construction);® and the
inbound and gross outbound mobil-
ity of tertiary students,” which play a
crucial role in the exchange of ideas
and skills necessary to innovation.
The last sub-pillar, on R&D,
measures the level and quality of
R&D activities, with indicators on
researchers (headcounts), expendi-
ture, and perceptions of the quality
of scientific and research institutions

(a survey question).

In the 2011 GII, the Infrastructure
pillar included three sub-pillars:
Information and communication
technologies (ICT), energy sup-
ply, and infrastructure. In 2012, the
last two sub-pillars were reshuffled
to render most explicit the impor-
tance, on one hand, of a good gen-
eral infrastructure (new sub-pillar
7.2) and on the other hand of eco-
logical sustainability (new sub-pillar
3.3, enriched with two indicators)
(Table 1¢).

A good and ecologically friendly
communication, transport, and
energy infrastructure facilitates the
production and exchange of ideas,
services, and goods and feeds into the
innovation system through increased
productivity and efficiency, lower




transaction costs, better access to
markets, and sustainable growth.
The ICT sub-pillar includes four
indices developed by international
organizations on ICT access, ICT
use, online service by governments,
and online participation of citizens.
The sub-pillar on general infra-
structure includes two indicators
related to electricity supply (the
average of electricity output and
consumption in kWh per capita);
a composite indicator on the qual-
ity of trade- and transport-related
infrastructure (e.g., ports, railroads,
roads, and information technology);
and gross capital formation, which
consists of outlays on additions to the
fixed assets and net inventories of the
economy, including land improve-
ditches,
plant, machinery, and equipment

ments (fences, drains);
purchases; and the construction of
roads, railways, and the like, includ-
ing schools, offices, hospitals, pri-
vate residential dwellings, and com-
mercial and industrial buildings.
The sub-pillar on ecological
sustainability includes three indi-
cators: GDP per unit of energy
use (a measure of efficiency in the
use of energy), the Environmental
Performance Index of Yale and
Columbia University, and the num-
ber of certificates of conformity with
standard ISO 14001 on environ-
mental management systems issued.
Reflecting the increased importance
of green growth and innovation, the
last two variables were included in
this edition of the GII for the first
time.® In future editions, the theme
of green growth and innovation will
receive more and more attention. In
the course of the next year adequate
metrics for this objective will be

assessed with the relevant experts.

Market sophistication
The ongoing global financial cri-
sis has underscored how crucial the

Table 1a: Institutions pillar

Average value by income group (0-100)

High Upper-middle  Lower-middle Low

Indicator income income income income Mean
1 Institutions
1.1 Political environment
1.1.1 Political stability* 0.7 -0.2 -0.7 -0.7 -0.1
1.1.2 Government effectiveness* 13 0.0 -06 -0.7 0.1
1.1.3 Press freedom* 14.1 43.1 56.3 413 370
1.2 Regulatory environment
1.2.1 Regulatory quality* 12 0.0 -0.5 -0.6 0.2
1.2.2 Rule of law* 1.2 -0.2 -0.7 -0.8 0.0
1.23 Cost of redundancy dismissal, salary weeks..........13.8 17.8 234 205 184
1.3 Business environment
1.3.1 Ease of starting a business* 0.7 0.5 04 04 0.5
1.3.2 Ease of resolving insolvency* 0.8 0.6 04 03 06
1.33 Ease of paying taxes* 0.7 0.5 0.3 04 0.5

Note (*) index, () survey question, (a) half weight, (b) higher values indicate worse outcomes.

Table 1b: Human capital & research pillar

Average value by income group (0-100)

High Upper-middle  Lower-middle Low

Indicator income income income income Mean
2 Human capital & research
2.1 Education
2.1.1  Current expenditure on education, % GNI 4.6 4.2 4.0 39 4.2
2.1.2 Public expenditure/pupil, % GDP/cap 226 17.9 203 18.7 20.2
2.1.3 School life expectancy, years 15.7 136 113 9.6 13.1
2.14 PISA scales in reading, maths, & science..............495.7 ..........4239...........3740..........324.9...........458.6
2.1.5 Pupil-teacher ratio, secondary 11.1 15.1 20.1 274 16.9
2.2 Tertiary education
2.2.1 Tertiary enrolment, % gros: 580 43.5 21.2 7.5 369
2.22 Graduates in science & engineering, % 228 199 17.1 17.2 20.0
2.2.3 Tertiary inbound mobility, % 10.0 26 25 22 53
2.24 Gross tertiary outbound enrolment, % 43 20 1.0 0.5 22
2.3 Research & development (R&D)
2.3.1 Researchers, headcounts/mn pop....ee4,621.2 i 1171210000447 5. 102.8.........1,963.3
2.3.2 Gross expenditure on R&D, % GDP 18 0.5 03 0.2 09
233 Quality of scientific research institutionst 4.8 36 30 32 38

Note (*) index, () survey question, (a) half weight, (b) higher values indicate worse outcomes.

availability of credit, investment
funds, and access to international
markets are for businesses to pros-
per. The Market sophistication pil-
lar has three sub-pillars structured
around market conditions and the
total level of transactions (Table 1d).

The credit sub-pillar includes a
measure on the ease of getting credit,’
aimed at measuring the degree to
which collateral and bankruptcy
laws facilitate lending by protecting

the rights of borrowers and lend-
ers, as well as the rules and prac-
tices affecting the coverage, scope,
and accessibility of credit informa-
tion. Transactions are given by the
total value of domestic credit and, in
an attempt to make the model more
applicable to emerging markets, the
gross loan portfolio of microfinance
institutions.

The

includes a percent rank index on

investment sub-pillar
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Table 1c: Infrastructure pillar

Average value by income group (0-100)

High Upper-middle  Lower-middle Low

Indicator income income income income Mean
3 Infrastructure
3.1 Information & communication technologies (ICT)
3.1.1 ICT access* 3 4.5 30 19 46
3.1.2 ICT use* 52 19 0.8 03 2.5
3.1.3 Government’s online service* 0.7 0.5 04 03 0.5
3.14 E-participation* 0.5 0.3 0.2 0.1 03
3.2 General infrastructure
3.2.1 Electricity output, KWh/Cap.....sricie: 10,019.7 2,8053........ 1,190.2...000. 535 2. 4,754.8
3.2.2 Electricity consumption, kWh/cap.....ccee 9,931.7 i 25347 000008027 o0 476.7 4,541.1
3.2.3 Quality of trade & transport infrastructure® 3.6 26 23 2.1 2
3.24 Gross capital formation, % GDP 204 249 240 227 230
3.3 Ecological sustainability
3.3.1 GDP/unit of energy use, 2000 PPP$/kg oil eq.........6.1 6.5 53 42 59
332 Environmental performance® 60.3 52.3 48.2 49.7 538
33.3 1SO 14001 certificates/bn PPP$ GDP 4.5 28 04 03 25
Note (¥) index, (T) survey question, (a) half weight, (b) higher values indicate worse outcomes.
Table 1d: Market sophistication pillar

Average value by income group (0-100)
High Upper-middle  Lower-middle Low

Indicator income income income income Mean
4 Market sophistication
4.1 Credit
4.1.1 Ease of getting credit* 0.7 0.7 0.5 04 06
4.1.2 Domestic credit to private sector, % GDP...........121.4 54.8 337 241 65.9
4.1.3 Microfinance gross loans, % GDP 0.0 1.0 2.1 22 16
4.2 Investment
4.2.1 Ease of protecting investors® 0.7 0.6 04 0.5 0.6
4.2.2 Market capitalization, % GDP 96.0 54.7 29.1 39.1 64.6
4.2.3 Total value of stocks traded, % GDP 613 18.2 7.2 4.4 319
424 Venture capital deals/tr PPP$ GDP 69.7 9.5 7.7 18.3 29.1
4.3 Trade & competition
4.3.1 Applied tariff rate, weighted mean, % 22 54 6.8 94 53
4.32 Non-agricultural mkt access weighted tariff, %.....1.6 1.0 13 22 14
4.33 Imports of goods & services, % GDP. 54.8 412 48.7 43.1 476
434 Exports of goods & services, % GDP 62.1 387 392 24.7 440
435 Intensity of local competitiont 54 4.6 4.5 43 4.8

Note (¥) index, (T) survey question, (a) half weight, (b) higher values indicate worse outcomes.

the ease of protecting investors."
Three indicators on level of trans-
actions are used. To show whether
market size is matched by market
dynamism, stock market capitaliza-
tion is complemented by the total
value of shares traded. These indica-
tors are complemented by hard data
on venture capital deals, taking into
account a total of 6,306 deals in 71

countries in 2011."

The last sub-pillar tackles trade and
competition. The market conditions
for trade are given by two indica-
tors: the average tariff rate weighted
by import shares, and a measure cap-
turing market access conditions to
foreign markets (five major export
markets weighted actual applied tar-
iffs for non-agricultural exports)."”
The sub-pillar then includes the

total value of exports and imports

as a percentage of GDP. The last
indicator is a survey question that
reflects on the intensity of compe-
tition in local markets. Efforts made
at finding hard data on competition

proved unsuccesstul.

Business sophistication

The last enabler pillar tries to cap-
ture the level of business sophistica-
tion to assess how conducive firms
are to innovation activity (Table le).
The Human capital and research
pillar (pillar 2) made the case that
the accumulation of human capital
through education, and particularly
higher education and the prioritiza-
tion of R&D activities, is an indis-
pensable condition for innovation to
take place. That logic is taken one
step further here with the assertion
that businesses foster their produc-
tivity, competitiveness, and innova-
tion potential with the employment
of highly qualified professionals and
technicians.

The first sub-pillar includes four
quantitative indicators on knowl-
edge workers already included in
the GII 2011: employment in knowl-
edge-intensive services; the avail-
ability of formal training at the level
of the firm; and the percentage of
total gross expenditure of R&D that
is either financed or performed by
business enterprise. In addition, this
year two indicators related to the
Graduate Management Admission
Test (GMAT) were added.” The
GMAT mean scores and total num-
ber of test takers (scaled by popula-
tion aged 20 to 34 years old) were
taken as proxies for the entrepre-
neurship mindset of young gradu-
ates and for their overall level of apti-
tude to succeed in global innovation
markets (where skills in English and
mathematics are crucial).

Innovation linkages and public/
private/academic partnerships are
essential to innovation (see Chapter




4 of this report). In emerging mar-
kets, pockets of wealth have devel-
oped around industrial or techno-
logical clusters and networks in sharp
contrast to the poverty that may pre-
vail in the rest of the territory. The
sub-pillar draws on both qualita-
tive and quantitative data regarding
business/university collaboration on
R&D, the prevalence of well-devel-
oped and deep clusters, collabora-
tion in inventive activities, the level
of gross R&D expenditure financed
by abroad and the number of deals
on joint ventures and strategic alli-
ances. The latter covers a total of
2,892 deals announced in 2011, with
firms headquartered in 113 partici-
pating economies.'* In addition, the
share of published patent applica-
tions filed by residents through the
Patent Cooperation Treaty (PCT)
with at least one foreign inventor is
included to proxy for international
linkages.

In broad terms, pillar 4 on mar-
ket sophistication makes the case
that well-functioning markets con-
tribute to the innovation environ-
ment through competitive pressure,
efficiency gains, and economies of
transaction and by allowing sup-
ply to meet demand. Open mar-
kets to foreign trade and investment
have the additional effect of expos-
ing domestic firms to best practices
around the globe, which is criti-
cal to innovation through knowl-
edge absorption and diffusion. The
rationale behind sub-pillars 5.3 on
knowledge absorption (an enabler)
and 6.3 on knowledge diffusion (a
result)—two sub-pillars designed to
be mirror images of each other—
is precisely that together they will
reveal how good countries are at
absorbing and diffusing knowledge.

Sub-pillar 5.3 includes four sta-
tistics all linked to sectors with
high-tech content or that are key

to innovation: royalty and license

Table 1e: Business sophistication pillar

Average value by income group (0-100)

High Upper-middle  Lower-middle Low

Indicator income income income income Mean
5 Business sophistication
5.1 Knowledge workers
5.1.1  Knowledge-intensive employment, % 366 23.1 17.7 6.8 26.2
5.1.2  Firms offering formal training, % firms 426 434 327 309 375
5.1.3 R&D performed by business, % 549 319 204 1.7 385
5.14 R&D financed by business, % 49.6 293 17.5 14.1 345
5.1.5 GMAT mean score 535.0 516.2..cc4749...........4299...........498.6
5.1.6 GMAT test takers/mn pop. 20-34........cceinrc 356.0 e 117 210000527 e 185 160.9
5.2 Innovation linkages
52.1 University/industry research collaborationT.. 36 3.1 32 37
522 State of cluster developmentt 34 32 3.0 36
5.23 R&D financed by abroad, % 7.0 133 29.1 14
524 JV-strategic alliance deals/tr PPP$ GDP 62.5 16.0 29.8 228 35.1
5.25 PCT patent filings with foreign inventor, %.........46.3 55.7 735 87.5 56.6
5.3 Knowledge absorption
53.1 Royalty &license fees payments/th GDP 11.5 1.9 1.6 04 4.5
5.3.2 High-tech imports less re-imports, % 135 10.7 74 6.8 104
5.3.3 Computer & comm. service imports, %. 40.5 327 239 1.8 313
534 FDI netinflows, % GDP 10.0 38 39 36 5.7

Note (*) index, () survey question, (a) half weight, (b) higher values indicate worse outcomes.

fees payments as a percentage of
GDP; high-tech imports (net of
re-imports) as a percentage of total
imports; imports of computer, com-
munications, and other services as
a percentage of commercial service
imports; and net inflows of foreign
direct investment (FDI) as a percent-
age of GDP.

The Innovation Output Sub-Index

Innovation outputs are the results
of innovative activities within the
economy. Although the Output
Sub-Index includes only two pillars,
it has the same weight in calculating
the overall GII scores as the Input
Sub-Index. There are two output
pillars: Knowledge and technol-
ogy outputs (this pillar was labeled
‘Scientific outputs’ in the 2011 GII

and Creative outputs).

Knowledge and technology outputs

This pillar covers all those vari-
ables that are traditionally thought
to be the fruits of inventions and/or

innovations (Table 1f). The first sub-
pillar refers to the creation of knowl-
edge. It includes four indicators that
are the result of inventive and inno-
vation activities: patent applications
filed by residents both at the national
patent office and at the international
level through the PCT; utility model
applications filed by residents at the
national office; and scientific and
technical published articles in peer-
reviewed journals (Box 1).

The second sub-pillar, on knowl-
edge impact, includes statistics rep-
resenting the impact of innovation
activities at the micro and macro-
economic level or related prox-
ies: increases in labour productiv-
ity, the entry density of new firms,
and spending on software. This year
for the first time, an indicator on
the number of certificates of con-
formity with standard ISO 9001 on
quality management systems issued
was added.

The third sub-pillar, on knowl-
edge diffusion, is the mirror image of
the knowledge absorption sub-pillar

S
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Box 1: Patent and trademark statistics now based on ‘equivalent counts’

As of this year, patent applications and trade-
mark applications/registrations are based on
‘equivalent counts’ as opposed to simple
counts. In addition, trademark applications/
registrations are based on ‘equivalent class
counts’, to take into account multi-class
systems. These new measures consider the
multiplying effect of filings made at regional
offices, and are therefore more comparable
across countries.

These new definitions are not limited
to resident data, but they apply to resident
and filing-abroad data alike. One immediate
effect of this new measurement system
is the higher volume of application/
grant/registration figures for patents and
trademarks (Figure 1.1). Statistics at the
Patent Cooperation Treaty (PCT) system
or the Madrid system, however, were not
affected.

Equivalent counts for patents con-
cern the Eurasian Patent Organization
(EAPO) and the African Intellectual Property
Organization (OAPI). In contrast, for the

European Patent Office (EPO) and the African
Regional Intellectual Property Organization
(ARIPO), each application/grant/registra-
tion is counted as one application abroad
if the applicant does not reside in a mem-
ber state, or as one resident and one appli-
cation abroad if the applicant resides in a
member state.

Equivalent counts for trademarks apply
to offices such as the Office of Harmonization
for the Internal Market (OHIM, which covers
the 27 countries of the European Union), or
the Benelux Office of Intellectual Property
(BOIP).

Trademark applications/registrations
are based on equivalent class counts. For
each trademark application, one or more
classes may be specified, depending on
whether the national office has a single- or
multi-class filing system. For example, the
offices of Japan, the Republic of Korea and
the United States of America, as well as
many European offices, have multi-class fil-
ing systems. The offices of Brazil, China, and

Mexico follow a single-class filing system,
requiring a separate application for each
class in which applicants seek trademark
protection. Such a single-class system can
result in much higher numbers of applica-
tions/registrations. To improve international
comparability between offices, the World
Intellectual Property Organization (WIPO)
has analysed the number of classes specified
in trademark applications and registrations
with time series going back to 2004, while
taking into account whether an office has a
single- or multi-class fling system. Statistics
concerning class refer to the 45 classes of
the International Classification of Goods and
Services for the Purposes of the Registration
of Marks under the Nice Agreement (www.
wipo.int/classifications/en/). The first 34 of
the 45 classes represent goods, and the
remaining 11 refer to services.

SOURCE: WIPO.

Figure 1.1: Equivalent and simple counts: Patent and trademark data, top five countries of origin

1.1a: Patent applications, 2010 (thousands)

Thousands

Japan USA China

1.1b: Trademark applications, 2010 (thousands)

Thousands

Korea, Rep. Germany Germany

W Simplecount ...

B Equivalent count

USA China UK France




under pillar 5. It includes four statis-
tics all linked to sectors with high-
tech content or that are key to
innovation: royalty and license fees
receipts as a percentage of GDP;
high-tech exports (net of re-exports)
as a percentage of total exports (net
of re-exports); exports of computer,
communications, and other services
as a percentage of commercial ser-
vice exports; and net outflows of
FDI as a percentage of GDP.

Creative outputs

The role of creativity for innova-
tion is still largely underappreciated
in innovation measurement and pol-
icy debates. Since its inception, the
GII has always put an emphasis on
measuring creativity as part of its
Innovation Outputs pillars.

The last pillar, on creative out-
puts, has now three sub-pillars
(Table 1g): it has been strengthened
by the addition of a third sub-pillar
on online creativity.

The first sub-pillar on creative
intangibles includes statistics on
trademark registrations by residents
at the national office and under the
Madrid System, as well as two sur-
vey questions regarding the use of
ICT in business and organizational
models, new areas that are increas-
ingly linked to process innovations
in the literature. The second sub-pil-
lar includes proxies to get at creativ-
ity and creative outputs in an econ-
omy. As discussed in a GII chapter
of last year, indicators in this area
are largely biased towards data on
consumption, trade, and sometimes
the production of entertainment and
cultural products.”

Even with this focus, it is not
easy to obtain data on cultural out-
puts in a given country and on a sec-
toral level.

Data with large country cov-
erage are available from private
sources on the revenue generated

Table 1f: Knowledge and technology outputs pillar

Average value by income group (0-100)

High Upper-middle  Lower-middle Low

Indicator income income income income Mean
6 Knowledge & technology outputs
6.1  Knowledge creation
6.1.1 Domestic resident patent ap/bn PPPS$ GDP.........11.6 32 26 14 57
6.1.2 PCT resident patent ap/bn PPP$ GDP 3.1 03 0.2 0.1 12
6.1.3 Domestic res utility model ap/bn PPP$ GDP 22 29 6.8 1.9 32
6.1.4 Scientific & technical articles/bn PPPS$ GDP.........14.8 43 23 2 6.8
6.2  Knowledge impact
6.2.1 Growth rate of PPP$ GDP/worker, % 2 32 3.0 1.7 28
6.2.2 New businesses/th pop. 15-64 56 23 0.8 04 30
6.23 Computer software spending, % GDP 0.6 0.2 0.1 0.1 04
6.24 15O 9001 quality certificates/bn PPP$ GDP 20.0 12.7 28 1.5 10.8
6.3 Knowledge diffusion
6.3.1 Royalty & license fees receipts/th GDP 37 04 1.6 0.2 1.7
6.3.2 High-tech exports less re-exports, % 114 5.7 14 0.5 6.0
6.3.3 Computer & comm. service exports, % 398 273 273 256 310
6.34 FDI net outflows, % GDP 9.7 1.0 03 0.2 3.8

Note (¥) index, (T) survey question, (a) half weight, (b) higher values indicate worse outcomes.

Table 1g: Creative outputs pillar

Average value by income group (0-100)

High Upper-middle  Lower-middle Low

Indicator income income income income Mean
7 Creative outputs
7.1 Creative intangibles
7.1.1 Domestic res trademark reg/bn PPP$ GDP........43.9 62.0 70.7 235 50.8
7.1.2  Madrid resident trademark reg/bn PPP$ GDP.......1.5 1.0 06 0.2 1.1
7.1.3 ICT & business model creationt 4.8 4.1 37 36 4.1
7.14 ICT & organizational model creationt 44 38 34 38 39
7.2 Creative goods & services
7.2.1 Recreation & culture consumption, % 8.6 4.5 2.1 23 55
7.2.2 National feature films/mn pop. 15-69 6.2 23 26 1.0 7
7.2.3 Paid-for dailies, circulation/th pop. 15-69 2450 85.5 40.6 8.1 e 1145
724 Creative goods exports, % 2.1 39 15 1.5 24
7.2.5 Creative services exports, % 84 54 23 2.6 52
7.3 Creation of online content
7.3.1  Generic top-level domains (TLDs)/th pop. 15-69....42.3 8.8 4.1 0.3 16.8
7.3.2 Country-code TLDs/th pop. 15-69 522 283 137 4.5 287
7.3.3 Wikipedia monthly edits/mn pop. 15-69........6,947.8....... 1,737 6. 5024417 ... 3,091.6
7.34 Video uploads on YouTube/pop. 15-69 70.5 54.7 374 187 49.8

Note (¥) index, (T) survey question, (a) half weight, (b) higher values indicate worse outcomes.

by various entertainment industry
sectors—for example, the metrics
in PricewaterhouseCoopers’ annual
Global Entertainment and Media
Outlook and those published by
the International Federation of the
Phonographic Industry (IFPI) such
as the Recording Industry in Numbers.
However, these data relate more to

the market size of a given country
(in US dollars) and hence consump-
tion. They do not attempt to mea-
sure the level of creative outputs in
a given country.

Statistics also increasingly exist
to measure the contribution of copy-
righted industries to the economy
and to employment.'® The WIPO
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Box 2: Online creativity in the Global Innovation Index 2012

The participative Internet is increasingly
an important platform for creativity and
innovation (see the contributions from
Google (Chapter 11), The Internet Society
(ISOC, Chapter 10), and the International
Telecommunications (ITU, Chapter 9) in this
report). Web users are now often contribu-
tors to developing, rating, collaborating, and
distributing Internet content. New web tools
have emerged around digital content- and
data-rich web services.

As a result, studies supported by 1SOC
andthe United Nations Educational, Scientific
and Cultural Organization (UNESCO)—
which are part of the Gl Advisory Board—
and the OECD show that digital content is
growing very quickly in volume, often at
high rates.! Low- and middle income coun-
tries are becoming important sources of
content.

Online creativity is now established as
an important new facet of innovation, but
traditional innovation metrics do not cap-
ture this phenomenon. New approaches
are needed. These could be facilitated by
the fact that the emerging Internet is also
a source of potentially real-time, complete,
and detailed data about Internet user behav-
jours and content creations. As opposed to
the offline world, where data collection is
tedious and is based on samples and sur-
veys, on the Internet one can potentially
measure each and every online transaction.

That said, reliable metrics in this field are
only nascent or difficult to access. Although
this area of data is slowly moving into house-
hold surveys of national statistical offices,
official data on the topic are still lacking?
Metrics collected on the behaviours of
Internet users are mostly owned by pri-
vate firms. Access to the full data is often
restricted for reasons of confidentiality.

Despite all the focus on how the Internet
is stimulating creativity, it is also still difficult
to properly account for content creation.
Internet measurement firms now enable us
to get detailed data on the amount of time
users spent online and what type of Internet
sites they view. However, properly account-
ing for creative outputs on the Internet is
largely impossible on the basis of these data.

To be sure, new metrics have emerged
on the number of users of social networks
and online encyclopaedias, the number of
blogs and tweets, the number of online pho-
tos and online songs and others3 Yet these
often provide only a partial picture, because
they are provided by private sources or are
focused on specific Internet properties only
(such as Facebook, Wikipedia, Technorati
for blogs, and so on). These also might
not be equally representative for all coun-
tries because of language and other biases.
Taking this into account, the Gll 2012 mea-
sures the creation of online content by
including a new sub-pillar (7.3) comprising
four metrics, two focused on the creation of
Internet sites and two on online participa-
tion in the creation of content, all scaled by
population aged 15-69 years old. These are:

7.3 Online creativity

7.3.1 Generic top-level domains (TLDs)
7.3.2 Country-code TLDs

7.3.3 Wikipedia monthly edits

7.3.4 Video uploads on YouTube

Earlier papers have discussed the pros
and cons of these data in great detail 4

- The combination of domain name
information provides a relatively good
approximation for local content cre-
ation, although websites in themselves
can be seen only as potential platforms
for creative outputs. Also some coun-
try-specific biases exist that need to be
factored in

.

The edits provided to Wikipedia ency-
clopaedia sites are a relatively trustwor-
thy indication of user activity on this
global online encyclopaedia.

.

Identifying data on online content
creation is more difficult. In collabo-
ration with Google, the Gll is using
video upload on YouTube, the online
video sharing service, as a content cre-
ation proxy. It is the first time these
data are published in this way, after
transforming them into an index to
avoid revealing the confidential under-
lying data. Three caveats apply. First,

video uploaded to YouTube may also
be distributed through other traditional
channels (e.g., a television broadcast
that the station also uploads to their
own YouTube channel). We do not
attempt to disentangle the ‘online-only’
content in this dataset. Second, this
video service does not operate in all
countries and is blocked in some, which
could bias the figures in these countries
downward. Finally, since the data cover
only YouTube, it is merely a proxy and
misses content creation that is occur-
ring on other video platforms.

With these caveats in mind, the creation
of this new online creativity pillar does jus-
tice to better accounting for online creativ-
ity and furthering the development of right
metrics in the field.

Notes

1. 1SOC, OECD, and UNESCO, 2011.
2. OECD, 2008.

3. OECD, 2006, 2007.

4. OECD, 2006, 2007; Bruegge, 2011.
5. OECD, 2006, 2007; Bruegge, 2011.
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project on surveying the economic
contribution of the copyright-based
industries has produced data for 30
economies. This is still too small a
sample for the GII, but it represents
good progress from a few years ago,
when these metrics existed only for
the USA."”

International data on creative
outputs are readily available for only
two sectors: the national feature films
produced in a given country and the
daily newspapers in circulation.

In addition to data on these two
sectors, this pillar includes the share
of household expenditure in recre-
ation and culture as a proxy for cre-
ative activities and consumption in
a given country. Since statistics on
creative industries are scarce, the
pillar also relies on data on creative
goods and services exports.

In future editions of the GII,
attempts will be made to include
a broader coverage of the produc-
tion of cultural products, rather than
emphasizing their consumption or
trade. In terms of creative outputs,
it will be key to attempt to extend
the sectoral coverage to other cre-
ative industries—in particular, to
book publishing, music, and com-
puter games. It will help that the
UNESCO Institute for Statistics
(UIS) recently launched a new, pilot
data collection programme, so that
in a few years it will be able to sup-
ply a large range of media indica-
tors across countries.'® In general,
the creation of content online (e.g.
online newspapers, online videos,
and other formats) will however
have to be increasingly accounted
for to arrive at a sensible estimate at
creative outputs.

For the above reason, a new and
third sub-pillar on online creativity
has been added to the GII 2012. This
sub-pillar includes four Internet
indicators, all scaled by population
aged 15 to 69 years old (Box 2).

Tables 2a through 2g (on pages
52 through 65) provide the rankings
per pillar, with details on sub-pillar

scores.
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Table 2a: Institutions pillar

m Political environment Regulatory environment Business environment

Country/Economy Score (0-100) Rank Score Rank Score Rank Score Rank
Denmark 95.3 1 94.9 2 99.4 1 91.6 5
(anada 95.0 2 91.7 9 95.5 n 97.8 2
New Zealand 93.9 3 93.4 8 98.6 2 89.7 7
Ireland 93.0 4 86.9 15 97.0 8 95.2 4
Norway 93.0 5 94.8 3 96.4 10 87.7 9
Finland 92.8 6 99.5 1 97.5 6 81.5 14
Hong Kong (China) 926 7 85.2 17 97.2 7 95.4 3
Singapore 92.5 8 81.5 24 97.5 5 98.5 1
United Kingdom 90.4 9 83.0 21 97.7 3 90.6

Australia 90.0 10 88.1 12 9.5 14 88.4 8
Netherlands 88.7 1 91.2 10 97.6 4 774 20
Sweden 88.6 12 94.1 6 923 16 79.6 16
Switzerland 88.0 13 94.4 5 95.0 12 74.6 24
Iceland 87.9 14 90.1 n 89.8 19 83.9 10
Cyprus 86.3 15 83.6 20 91.5 17 839 "
Belgium 86.2 16 873 14 924 15 788 18
United States of America 85.1 17 785 29 94.4 13 825 13
Malta 844 18 814 25 874 21 n/a n/a
Luxembourg 83.8 19 94.6 4 84.1 26 72.6 26
France 82.7 20 82.6 22 89.7 20 76.0 2
Austria 823 21 93.6 7 96.4 9 56.8 56
Estonia 79.9 22 843 18 86.8 23 68.5 32
Japan 79.0 23 86.0 16 89.8 18 61.1 40
Mauritius 78.8 24 73.6 38 83.2 28 79.6 17
Slovenia 78.0 25 80.1 27 83.0 29 70.9 29
Germany 76.7 26 873 13 822 33 60.4 42
Korea, Rep. 73.8 27 749 36 68.0 66 78.6 19
Brunei Darussalam 73.5 28 71.6 41 87.2 22 61.6 39
Chile 73.1 29 75.2 34 84.4 25 59.7 44
Latvia 72.8 30 73.1 39 84.8 24 60.6 41
Botswana 723 31 75.6 33 68.7 64 72.6 26
Hungary 723 32 76.1 32 81.4 34 59.4 46
Oman 7.9 33 64.8 50 825 32 68.3 33
Portugal 70.6 34 79.9 28 61.4 84 70.7 30
Qatar 70.2 35 729 40 69.0 63 68.8 31
Italy 70.2 36 70.4 44 82.8 30 57.5 55
Lithuania 70.0 37 773 31 69.7 58 63.0 38
Slovakia 69.8 38 82.2 23 70.5 53 56.8 57
South Africa 69.7 39 66.6 46 76.7 M 65.9 34
United Arab Emirates 69.6 40 69.8 45 799 36 59.2 47
Croatia 69.2 41 7.5 L) 726 4 63.5 35
Macedonia, FYR 68.8 4 54.0 77 69.8 57 82.7 12
Spain 68.5 43 71.5 43 81.1 35 53.0 62
Czech Republic 68.2 44 843 19 75.5 43 448 82
Poland 68.1 45 80.9 26 83.5 27 40.0 95
Bulgaria 67.2 46 63.1 56 782 38 60.4 43
Israel 67.2 47 58.4 64 69.1 62 741 25
Bahrain 66.7 48 40.8 15 827 31 76.4 21
Tunisia 66.3 49 55.4 72 715 47 72.1 28
Namibia 65.6 50 73.9 37 75.6 2 472 74
Georgia 65.2 51 55.0 74 711 40 63.5 37
Kazakhstan 64.5 52 50.3 83 68.0 65 75.0 3
Saudi Arabia 63.8 53 45.2 103 65.5 74 80.8 15
Jamaica 63.8 54 65.5 47 67.5 68 58.4 53
Malaysia 63.5 55 64.7 52 66.2 70 59.7 44
Romania 62.1 56 64.2 55 79.1 37 431 87
Jordan 61.7 57 523 81 719 39 55.1 60
Armenia 61.5 58 59.3 63 70.5 52 54.6 61
Greece 60.7 59 64.7 51 .7 46 458 79
Kuwait 60.2 60 64.5 53 59.7 93 56.3 58
Uruguay 60.1 61 78.4 30 69.5 60 324 103
Montenegro 58.5 62 62.5 57 54.4 104 58.7 52
Mongolia 58.2 63 57.2 67 69.6 59 479 n
Rwanda 57.6 64 46.9 0 66.8 69 59.2 47
Lesotho 57.0 65 624 58 62.0 82 46.7 77
Trinidad and Tobago 56.8 66 65.1 48 64.1 79 412 93
Costa Rica 56.6 67 75.0 35 70.8 49 239 122
Panama 56.5 68 57.6 65 65.7 3 46.2 78
Belize 56.3 69 472 88 69.1 61 52.5 63
Peru 56.2 70 46.2 98 703 55 52.0 65
Serbia 56.0 71 55.7 71 72.2 45 40.2 94




Table 2a: Institutions pillar (continued)

m Political environment Regulatory environment Business environment
Country/Economy Score (0-100) Rank Score Rank Score Rank Score Rank
Mexico 55.9 72 452 102 59.1 9 63.5 35
Colombia 553 73 40.8 116 66.0 n 59.2 49
Albania 55.0 74 54.9 75 60.7 89 493 68
Lebanon 539 75 4.1 106 70.1 56 474 73
Uganda 52.8 76 382 122 70.7 50 49.6 67
Tanzania, United Rep. 52.7 77 60.7 60 67.5 67 29.9 109
Moldova, Rep. 52.6 78 54.0 76 57.0 99 46.7 76
Bosnia and Herzegovina 51.4 79 50.3 84 70.6 51 333 101
Burkina Faso 51.2 80 55.3 3 703 54 280 14
Swaziland 51.0 81 46.4 95 61.0 87 455 80
Malawi 50.8 82 48.4 86 61.8 83 424 90
El Salvador 50.6 83 65.0 49 56.7 100 30.2 107
Brazil 50.4 84 59.6 62 71.0 48 20.6 127
Morocco 50.4 85 46.6 92 60.4 90 441 83
Turkey 50.0 86 45.8 100 56.4 101 47.7 72
Fiji 49.8 87 46.5 93 62.9 81 40.0 95
Guyana 49.7 88 56.8 68 59.7 94 326 102
Madagascar 49.5 89 3.5 108 613 85 43.6 85
Ghana 49.5 0 64.3 54 33.6 133 50.6 66
Azerbaijan 49.5 91 37.0 124 52.7 110 58.7 51
Senegal 493 92 53.0 79 64.8 75 30.2 107
Russian Federation 49.1 93 411 114 57.9 97 484 70
Ethiopia 48.8 9% 37.0 125 51.8 14 51.5 54
Thailand 48.6 95 43.6 107 471 120 55.1 59
Mali 48.0 9% 56.8 69 63.2 80 241 i
Zambia 472 97 56.6 70 263 135 58.7 50
Mozambique 46.4 98 60.2 61 36.4 132 4.6 89
Nicaragua 463 929 41.7 87 60.2 91 30.9 105
Kyrgyzstan 46.2 100 443 105 55.5 103 38.8 97
Argentina 449 101 61.4 59 44.6 125 28.8 m
Benin 447 102 573 66 64.4 77 124 136
Kenya 437 103 45.5 101 59.7 92 25.8 18
Dominican Republic 436 104 53.7 78 50.2 17 26.8 15
Niger 433 105 50.6 82 65.8 n 134 134
Gabon 4.0 106 52.6 80 60.8 88 15.5 130
Paraguay 417 107 44.8 104 48.6 18 31.6 104
Togo 4.7 108 46.5 9% 59.5 95 19.1 129
Belarus 415 109 33.4 131 47.0 121 441 84
Nepal 413 110 37.5 123 44.4 127 419 91
Syrian Arab Rep. 41.0 m 241 136 64.7 76 343 100
Viet Nam 40.9 112 39.2 n7 53.0 108 304 106
Cambodia 40.7 13 419 12 53.4 106 26.8 116
Algeria 40.6 114 389 18 533 107 294 110
Bangladesh 40.5 15 348 127 415 130 45.0 81
Egypt 404 116 33.5 130 44.5 126 433 86
Ukraine 40.0 17 46.7 91 61.1 86 122 137
Guatemala 39.9 18 46.0 9 48.1 19 25.6 19
Tajikistan 39.9 119 38.6 120 52.8 109 28.2 13
Nigeria 393 120 26.9 135 53.8 105 373 98
China 39.1 121 30.8 133 51.9 12 347 99
Pakistan 39.0 122 211 138 46.9 122 49.1 69
Gambia 389 123 46.3 9 51.2 15 19.4 128
Cameroon 38.8 124 46.2 97 57.3 98 129 135
India 384 125 4.8 109 64.3 78 8.1 139
Sri Lanka 38.0 126 38.7 19 23.0 138 522 64
Honduras 36.4 127 42.6 110 45.7 123 20.8 126
Iran, Islamic Rep. 36.4 128 18.6 139 3.7 128 46.7 75
Burundi 35.0 129 315 132 51.8 13 21.6 124
Yemen 349 130 16.8 140 449 124 4.9 88
Angola 347 131 4.8 13 522 m 10.0 138
Philippines 346 132 385 121 50.4 116 14.8 133
Uzbekistan 344 133 34.6 128 4.2 129 26.6 n7
Ecuador 344 134 47.0 89 320 134 242 120
(ote d'Ivoire 33.7 135 23.6 137 56.0 102 21.6 124
Bolivia, Plurinational St. 325 136 50.3 85 252 136 220 123
Sudan 30.4 137 10.1 141 39.7 131 414 92
Lao PDR 29.6 138 36.4 126 236 137 28.7 12
Indonesia 25.4 139 4.4 m 19.0 139 14.8 132
Venezuela, Bolivarian Rep. 16.2 140 342 129 79 140 6.7 140
Zimbabwe 15.4 141 30.7 134 0.0 141 15.5 131
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Table 2b: Human capital and research pillar

Human capital and research Education Tertiary education Research and development (R&D)

Country/Economy Score (0-100) Rank Score Rank Score Rank Score Rank
Iceland 68.3 1 733 6 54.8 13 76.7 4
Singapore 68.3 2 58.2 44 833 1 633 9
Finland 68.2 3 69.8 10 55.5 12 79.3 3
Israel 66.5 4 61.8 29 32 5] 943 1
Denmark 62.9 5 75.0 4 439 38 69.7 5
Sweden 62.8 6 69.2 n 50.2 18 68.9 7
Ireland 59.9 7 75.7 1 54.5 14 49.6 23
Korea, Rep. 59.0 8 58.2 45 559 n 63.0 10
Austria 58.9 9 64.5 18 57.3 7 54.9 14
Switzerland 579 10 58.1 47 479 27 67.7 8
New Zealand 57.6 n 73.7 5 49.1 20 50.1 22
Luxembourg 56.5 12 53.5 62 70.6 3 453 28
Norway 56.1 13 63.8 21 47.0 28 57.6 13
Qatar 55.7 14 40.6 105 459 32 80.5 2
Portugal 55.6 15 66.6 12 48.0 26 522 19
Germany 55.4 16 63.6 23 418 45 60.7 n
France 55.1 17 63.0 26 49.2 19 53.0 18
Bahrain 54.7 18 54.6 57 74.1 2 354 34
Japan 54.6 19 56.6 52 37.6 56 69.6 6
Belgium 54.5 20 n.7 7 412 48 50.7 21
United Kingdom 53.8 2 62.8 27 453 33 53.2 17
United States of America 53.4 22 61.3 31 38.8 54 60.1 12
United Arab Emirates 533 23 493 77 56.9 8 53.8 15
Australia 533 24 59.4 39 46.8 29 53.6 16
(anada 53.2 25 64.7 17 434 40 514 20
Hong Kong (China) 51.5 26 53.5 63 66.9 4 343 36
Slovenia 51.5 27 66.4 14 412 47 46.9 25
Estonia 50.0 28 63.7 22 40.8 49 45.6 27
Montenegro 493 29 56.0 53 63.2 5 288 45
Cyprus 493 30 64.5 19 59.0 6 243 61
Czech Republic 49.1 3 57.8 49 46.3 30 33 29
Fiji 489 32 53.8 61 44.0 37 n/a n/a
Spain 48.7 33 60.7 34 446 35 40.7 30
Netherlands 484 34 63.6 24 337 66 48.0 24
Uzbekistan 484 35 754 2 214 99 n/a n/a
Oman 48.1 36 49.3 75 49.0 21 459 26
Lithuania 46.3 37 603 37 83 /2 353 35
Hungary 46.0 38 63.5 25 341 62 404 31
Greece 45.6 39 58.5 M 56.6 9 217 Al
Saudi Arabia 448 40 65.5 15 49.0 22 19.8 77
Italy 447 41 61.9 28 40.2 52 320 40
Malaysia 445 4 49.6 74 56.0 10 28.0 48
Russian Federation 438 43 55.2 55 443 36 31.8 41
Serbia 43.1 44 60.7 35 434 41 254 56
Belarus 427 45 60.5 36 522 16 15.2 104
Slovakia 4.6 46 528 66 49.0 23 26.0 53
Malta 423 47 66.6 13 353 58 25.1 58
Ukraine 422 48 56.6 51 44.8 34 25.1 57
Jordan 4.0 49 60.9 32 459 31 193 83
Latvia 42.0 50 65.3 16 327 70 279 49
Croatia 419 51 57.8 48 37.7 55 30.0 4
Bosnia and Herzegovina 416 52 70.3 9 40.3 51 143 108
Poland 40.5 53 61.4 30 315 73 28.7 46
Iran, Islamic Rep. 403 54 455 90 48.8 24 26.6 52
Moldova, Rep. 39.9 55 n7 8 324 Al 15.7 100
Bulgaria 39.9 56 543 58 43.6 39 218 70
Lebanon 394 57 40.8 104 539 15 236 62
Argentina 39.1 58 59.7 38 319 72 258 54
Namibia 38.1 59 52.8 65 221 9 393 32
Tunisia 38.0 60 59.0 40 218 97 333 38
Kuwait 376 61 554 54 4.5 4 15.0 105
Botswana 375 62 64.2 20 288 79 19.4 82
Trinidad and Tobago 37.1 63 483 81 485 25 14.6 107
Morocco 36.7 64 48.7 78 4.8 46 19.5 79
Macedonia, FYR 36.6 65 53.1 64 39.7 53 17.0 92
Brunei Darussalam 36.2 66 3.5 98 50.2 17 14.9 106
Romania 36.1 67 516 70 37.0 57 19.6 78
Jamaica 345 68 54.7 56 25.6 88 232 64
Venezuela, Bolivarian Rep. 344 69 60.7 33 26.5 86 16.0 99
Mauritius 341 70 4.6 101 35.2 60 247 60
Zimbabwe 33.5 71 38.2 112 28.7 80 33.6 37




Table 2b: Human capital and research pillar (continued)

Human capital and research Education Tertiary education Research and development (R&D)

wvi
(v,

Country/Economy Score (0-100) Rank Score Rank Score Rank Score Rank
Kenya 33.0 72 442 9 347 61 20.0 75
Burundi 329 3 58.5 42 17.9 m 24 68
Uruguay 329 74 449 92 31.0 74 217 66
Chile 32.8 75 47.6 83 29.6 77 213 72
Armenia 325 76 46.9 85 333 67 174 89
Algeria 325 77 540 60 33.8 63 9.6 126
Costa Rica 322 78 52.1 68 19.4 104 25.0 59
Belize 322 79 57.1 50 16.3 116 23.0 65
Mongolia 31.8 80 48.6 79 332 68 13.7 12
Mexico 31.8 81 47.8 82 27.6 83 20.0 76
Turkey 31.8 82 41.2 103 30.8 75 233 63
Brazil 31.5 83 49.6 3 16.4 15 284 47
China 31.4 84 52.2 67 9.5 125 324 39
Kazakhstan 312 85 51.6 69 29.5 78 125 18
Kyrgyzstan 30.5 86 50.1 72 33.8 65 7.6 131
Colombia 30.4 87 393 110 353 59 16.6 95
Panama 30.4 88 4.0 102 327 69 16.4 98
Swaziland 30.3 89 58.5 43 12.8 19 19.5 81
Lesotho 30.2 20 75.1 3 79 129 7.6 132
Azerbaijan 30.0 91 455 89 26.9 84 17.7 87
Indonesia 29.9 92 48.6 80 239 91 17.2 90
Gabon 29.8 93 40.4 106 40.6 50 8.6 130
Guyana 29.8 9% 353 7 18.2 110 35.8 33
Georgia 29.6 95 459 87 21.7 82 153 103
Tajikistan 29.1 9% 40.3 107 33.8 64 133 15
Bolivia, Plurinational St. 28.7 97 493 76 23.6 93 13.2 16
Yemen 283 98 58.2 46 15.5 17 1n3 123
Burkina Faso 28.2 929 39.8 109 28.1 81 16.6 96
Cameroon 27.8 100 38.8 m 25.1 89 19.5 80
Thailand 27.6 101 3.8 97 20.0 103 18.8 84
Ghana 27.2 102 44.8 93 20.2 102 16.5 97
South Africa 27.2 103 51.4 Al 0.7 141 29.5 43
Honduras 27.1 104 54.2 59 16.5 14 10.6 125
Syrian Arab Rep. 27.0 105 47.4 84 6.6 132 27.0 51
Albania 26.2 106 44.7 94 25.1 90 89 129
Viet Nam 26.1 107 4.9 100 18.8 108 16.7 94
Egypt 25.9 108 46.2 86 17.4 13 14.0 110
Ecuador 25.1 109 39.9 108 23.6 92 1.8 122
Malawi 242 110 443 95 58 133 24 67
Paraguay 23.9 m 45.9 88 19.4 105 6.5 135
Sri Lanka 238 112 45.1 91 82 128 18.1 86
El Salvador 23.8 13 33.7 121 30.3 76 74 134
Dominican Republic 237 114 258 130 17.6 12 215 50
Guatemala 234 15 36.4 15 21.6 98 122 19
Senegal 22.5 116 37.0 13 87 127 21.8 69
Peru 219 17 347 120 193 106 1.9 il
Cote d'Ivoire 21.2 18 4.9 9 5.4 136 15.4 102
Madagascar 21.0 119 31.0 123 213 100 10.8 124
Rwanda 20.9 120 35.8 116 6.9 131 20.1 74
Philippines 20.7 121 23.6 135 26.4 87 122 120
Tanzania, United Rep. 20.7 122 2.1 136 20.8 101 18.2 85
Benin 20.5 123 36.7 114 46 137 20.1 73
Nepal 20.4 124 24.6 132 26.9 85 9.6 127
Uganda 20.1 125 353 18 9.5 126 15.6 101
Gambia 19.9 126 26.8 129 18.9 107 14.0 m
Bangladesh 19.2 127 20.8 138 75 130 29.1 44
Ethiopia 19.0 128 20.3 139 2.1 94 13.7 13
Mozambique 19.0 129 317 122 120 120 134 14
Mali 185 130 35.2 19 3.4 139 16.9 93
India 185 131 24.6 133 5.4 135 25.6 55
Angola 18.0 132 215 137 23.0 95 9.4 128
Zambia 17.0 133 29.9 124 39 138 17.1 91
Cambodia 16.6 134 249 131 1.8 121 13.2 17
Niger 16.0 135 29.4 126 18.6 109 0.0 139
Nicaragua 14.9 136 26.9 128 10.3 124 75 133
Sudan 14.5 137 28.6 127 10.8 123 42 136
Togo 13.9 138 29.7 125 10.9 122 1.0 137
Nigeria 12.7 139 183 140 55 134 143 109
Lao PDR 12.6 140 242 134 135 18 0.3 138
Pakistan 10.0 141 10.0 141 2.2 140 17.6 88
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Table 2¢: Infrastructure pillar

Information and communication

m technologies (ICT) General infrastructure Ecological sustainability

Country/Economy Score (0-100) Rank Score Rank Score Rank Score Rank
Sweden 69.8 1 785 6 63.6 6 673 2
Norway 64.3 2 747 12 748 1 85 31
Korea, Rep. 64.2 3 90.2 1 57.6 13 447 27
Hong Kong (China) 63.4 4 776 7 50.6 25 619 7
Finland 62.0 5 773 8 64.1 5 445 28
United Kingdom 61.8 6 844 3 443 37 56.8 10
Japan 61.6 7 755 10 538 17 55.4 12
Switzerland 60.8 8 63.1 2 532 18 66.2 3
Singapore 60.6 9 84.1 4 56.3 14 N4 38
Spain 59.7 10 623 PX] 474 2 69.5 1
Netherlands 58.7 n 85.7 2 51.0 23 395 43
Denmark 56.8 12 732 13 46.8 32 50.4 18
Australia 56.3 13 75.1 1 60.2 9 336 59
United States of America 56.1 14 80.9 5 58.5 12 29.0 73
(anada 552 15 70.1 16 67.0 4 285 77
Germany 55.1 16 73.1 14 515 22 40.8 39
United Arab Emirates 55.0 17 69.7 17 69.3 2 259 92
Luxembourg 55.0 18 67.5 19 58.8 1 387 48
Estonia 549 19 67.2 20 40.4 47 57.2 9
France 54.5 20 70.1 15 518 N 4.6 36
Israel 54.2 21 76.1 9 3.7 38 42.6 35
Italy 535 22 50.8 4 449 36 64.9 4
Austria 534 23 62.0 24 50.5 26 478 20
Czech Republic 52.0 24 46.4 46 457 33 63.8 5
New Zealand 519 25 68.8 18 50.8 24 36.2 56
Lithuania 50.5 26 56.8 28 319 93 62.8 6
Qatar 49.0 27 614 25 67.4 3 18.2 n7
Hungary 485 28 54.8 32 36.1 69 546 13
Slovenia 478 29 519 37 40.5 46 50.9 17
Iceland 476 30 56.2 30 614 8 251 93
Belgium 47.0 31 512 40 529 19 36.7 52
Portugal 46.5 32 56.4 29 39.0 56 440 30
Slovakia 46.3 33 424 53 4.0 45 55.6 1
Colombia 463 34 53.6 34 315 9% 54.0 15
Ireland 45.0 35 48.2 LX) 40.1 49 46.7 22
Croatia 449 36 517 39 329 89 50.0 19
Bahrain 44.7 37 62.9 22 63.5 7 7.8 126
Latvia 4.7 38 45.7 48 342 83 543 14
China 443 39 325 73 58.8 10 4.6 37
Romania 443 40 36.6 61 36.1 70 60.1 8
Malaysia 441 M 519 38 4.6 40 389 46
Cyprus 83 LY 433 51 391 55 474 il
Greece 4.2 ;3 50.2 42 363 68 8.1 33
Chile 4.7 4 53.9 33 358 74 384 49
Saudi Arabia 426 45 60.6 26 47.0 31 20.2 113
Malta 423 46 527 36 349 80 393 44
Bulgaria 412 47 353 66 359 72 525 16
Poland 39.7 48 38 50 372 63 382 50
Brazil 39.1 49 46.1 47 344 81 36.6 54
Mexico 384 50 473 44 371 64 309 66
Oman 383 51 46.7 45 47.0 30 212 108
Brunei Darussalam 383 52 53.0 35 349 79 26.9 89
Peru 38.0 53 357 65 325 90 45.6 24
Russian Federation 378 54 55.5 31 377 61 20.4 m
Uruguay 378 55 384 59 297 105 455 25
Costa Rica 375 56 36.2 64 298 103 46.6 23
Argentina 373 57 39.0 58 343 82 387 47
Kazakhstan 373 58 58.4 27 387 58 14.9 123
Panama 37.0 59 363 62 350 78 39.6 L]
Thailand 36.9 60 323 75 394 51 39.0 45
Dominican Republic 356 61 37.0 60 247 125 451 26
Macedonia, FYR 35.1 62 363 63 36.0 n 332 60
Serbia 35.1 63 43 54 339 85 29.0 72
Tunisia 349 64 339 67 334 88 374 51
Kuwait 348 65 336 70 55.0 15 159 120
Belarus 345 66 325 74 471 29 240 %
Turkey 340 67 315 76 353 77 353 58
Montenegro 34.0 68 432 52 a7 39 17.0 18
Philippines 33.8 69 29.2 80 28.2 m 441 29
Egypt 336 70 453 49 257 122 299 70
Albania 33.6 71 273 85 30.2 100 33 32




Table 2c: Infrastructure pillar (continued)

Information and communication

m technologies (ICT) General infrastructure

Ecological sustainability

Country/Economy Score (0-100) Rank Score Rank Score Rank Score Rank
Lebanon 335 7 328 72 45.1 34 26 100

Morocco 326 V] 215 100 36.6 66 39.8 f

Mongolia 326 74 41.0 57 386 59 182 116

Viet Nam 325 75 282 83 N5 4 278 83

El Salvador 316 76 415 55 24 131 309 68

Ecuador 313 77 298 78 314 95 328 61

India 31.0 78 247 94 a1 44 273 87

South Africa 308 79 259 90 45.1 35 214 105

Indonesia 30.5 80 272 86 36.4 67 28.0 81

Sri Lanka 304 81 213 101 272 17 4.7 34
Botswana 30.2 82 18.6 107 359 73 36.3 55

Belize 30.1 83 29.1 82 528 20 8.5 125

Lesotho 298 84 120 131 41.7 27 n/a n/a

Moldova, Rep. 298 85 413 56 26.7 18 204 106

Venezuela, Bolivarian Rep. 29.7 86 337 69 322 91 231 99

Georgia 294 87 337 68 26.0 120 284 78

Iran, Islamic Rep. 293 88 295 79 383 60 202 114
Armenia 29.0 89 222 99 36.8 65 28.1 80
Bosnia and Herzegovina 289 90 26.9 89 289 108 30.8 69
Paraguay 288 91 253 93 321 92 289 74
Senegal 2.7 92 213 102 340 84 309 67
Bangladesh 28.2 93 18.2 108 29.6 107 36.7 53
Gambia 28.1 94 14.7 121 a5 4 n/a n/a
Algeria 28.0 95 17.4 2 39.2 54 274 86
Honduras 276 96 28 97 279 114 320 64
Jordan 275 97 27.0 87 28.1 13 27.4 85
Ukraine 27.1 98 299 77 308 928 204 110
Nicaragua 27.0 99 18.7 106 301 102 323 63
Namibia 27.0 100 16.1 17 242 127 40.6 40
Guatemala 26.5 101 276 84 223 132 29.6 n

Kyrgyzstan 263 102 259 91 314 9% 07 103
Azerbaijan 26.2 103 27.0 88 249 124 26.8 90
Trinidad and Tobago 248 104 329 Al 254 123 16.2 19
Bolivia, Plurinational St. 248 105 246 95 228 129 27.1 88
Benin 248 106 127 129 302 99 315 65
Ghana 246 107 16.5 15 28.6 110 289 75
Gabon 243 108 16.2 116 286 109 282 79
Jamaica 29 109 20.6 103 26.2 19 249 94
Nepal 238 110 12.8 128 309 97 2738 84
Uzbekistan 237 111 256 92 338 87 1.8 124
Mauritius 235 12 292 81 393 52 20 130
(ambodia 230 13 1.8 132 213 134 36.0 57
Ethiopia 229 114 242 96 212 135 232 98
Madagascar 229 115 13.6 125 54.7 16 03 137
Tajikistan 25 116 11.6 133 273 116 287 76
Syrian Arab Rep. 223 17 182 109 277 15 209 109
Rwanda 220 18 139 124 30.1 101 n/a n/a
Tanzania, United Rep. 217 19 16.0 118 29.6 106 19.5 15
Kenya 216 120 20.1 104 243 126 202 12
Mozambique 215 121 17.1 113 259 121 213 107
Fiji 214 122 28 98 375 62 38 128
Pakistan 209 123 19.9 105 202 137 226 101

Sudan 209 124 14.0 13 228 130 259 921

Togo 20.7 125 10.2 136 19.4 138 323 62
Cote d'Ivoire 204 126 17.8 110 11 136 23 102
Cameroon 19.6 127 12.7 130 217 133 245 95
Guyana 19.4 128 16.9 114 40.1 48 13 133
Zambia 193 129 129 127 234 128 216 104
Uganda 18.9 130 14.4 122 N4 LX) 1.0 135
Angola 18.2 131 149 120 16.0 140 238 97
Yemen 18.1 132 10.2 137 284 m 15.7 21

Lao PDR 17.4 133 11.6 134 389 57 18 131

Nigeria 16.8 134 17.5 m 18.1 139 15.0 122
Mali 16.6 135 129 126 356 75 13 132
Swaziland 16.6 136 10.9 135 339 86 5.0 127
Niger 16.5 137 8.9 140 393 53 13 134
Malawi 164 138 9.2 139 395 50 0.6 136
Zimbabwe 15.4 139 9.5 138 8.6 141 279 82
Burkina Faso 153 140 15.8 19 297 104 03 138
Burundi 15.1 141 7.5 141 35.5 76 2.4 129
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Table 2d: Market sophistication pillar

Credit Investment Trade and competition
Country/Economy Score (0-100) Rank Score Rank Score Rank Score Rank
Hong Kong (China) 85.5 1 81.4 3 91.0 1 84.2 2
United States of America 76.8 2 83.8 2 83.0 2 63.7 69
United Kingdom 76.6 3 85.6 1 782 3 66.1 57
Singapore 763 4 61.0 15 76.9 4 9.1 1
Switzerland 69.8 5 69.0 8 67.8 8 725 17
Ireland 69.4 6 80.5 4 50.8 18 76.9 9
Canada 68.4 7 60.6 17 729 6 7.8 20
Denmark 66.6 8 78.1 5 546 15 67.1 46
Israel 64.9 9 59.8 18 66.7 9 68.1 40
Sweden 643 10 528 23 704 7 69.5 30
Australia 63.2 n 65.6 12 57.4 n 66.7 51
New Zealand 62.6 12 74.2 6 46.7 21 67.0 48
South Africa 62.5 13 51.8 25 75.1 5 60.7 83
Malaysia 60.8 14 46.8 31 54.7 14 81.0 4
Netherlands 60.8 15 63.6 13 4.1 28 76.6 10
Korea, Rep. 60.5 16 60.7 16 63.0 10 579 95
Spain 58.3 17 65.8 n 45.7 22 63.4 n
Japan 57.7 18 68.0 9 49.2 19 559 110
Norway 57.5 19 33 38 56.9 12 723 18
Cyprus 56.2 20 69.3 7 324 49 66.8 50
Belgium 56.0 21 44.7 35 454 24 77.9 8
Latvia 55.1 22 66.0 10 327 48 66.5 55
Luxembourg 55.0 23 39.9 44 418 29 834 3
Germany 54.9 24 56.9 21 39.1 32 68.9 34
Peru 54.8 25 61.2 14 37.1 37 66.1 58
Finland 53.6 26 51.6 26 455 23 63.6 70
Estonia 52.8 27 52.0 24 317 51 74.7 16
Mongolia 52.6 28 50.1 27 39.8 31 68.0 4
France 52.0 29 48.2 29 36 27 64.1 66
Austria 51.8 30 59.5 19 252 69 70.7 25
Georgia 503 3 4.7 34 375 36 68.8 35
Albania 49.7 32 419 4 45.0 25 624 75
Thailand 489 33 30.0 n 474 20 69.3 31
Kyrgyzstan 478 34 48.5 28 228 75 722 19
China 47.8 35 326 62 52.8 16 58.0 94
Saudi Arabia 475 36 36.1 50 36.3 40 70.2 29
Portugal 47.4 37 38 37 353 5] 63.3 73
Lithuania 46.8 38 39.5 45 29.6 55 713 22
Mauritius 46.1 39 339 56 29.2 56 75.1 15
Bahrain 458 40 23.6 87 349 45 789 5
Kenya 45.6 41 47.7 30 321 50 56.9 105
Iceland 453 4 539 22 133 106 68.7 37
Azerbaijan 449 43 29.9 72 41.0 30 63.8 68
Poland 448 44 35.0 52 33.0 47 66.5 54
Montenegro 448 45 40.1 43 27.2 63 67.1 47
India 446 46 30.2 70 51.8 17 51.7 118
Brunei Darussalam 44.5 47 173 101 44.8 26 73 21
Czech Republic 44.2 48 37.7 49 18.8 87 76.2 12
Viet Nam 44.1 49 58.1 20 16.9 95 57.3 103
Chile 44.0 50 25.6 85 383 34 68.1 39
Kuwait 43.2 51 27.1 80 36.9 38 65.5 62
Macedonia, FYR 43.1 52 343 55 244 72 70.7 26
Namibia 428 53 304 68 30.7 53 67.3 4
Bulgaria 426 54 43.0 39 18.1 91 66.6 52
United Arab Emirates 4.5 55 311 65 252 68 7.2 23
Hungary 422 56 317 64 18.5 90 76.5 n
Malta 4.1 57 449 32 3.0 135 785 6
Bosnia and Herzegovina 412 58 37.8 48 18.0 92 67.7 43
Italy 411 59 343 54 273 62 61.6 77
Slovenia 40.9 60 293 76 223 76 711 24
Rwanda 40.4 61 257 84 38.1 35 57.6 99
Colombia 403 62 273 79 385 33 55.0 113
Romania 39.7 63 347 53 255 67 58.8 93
Turkey 39.4 64 173 100 36.5 39 64.5 64
Tajikistan 394 65 331 58 29.1 57 56.0 109
Nicaragua 39.3 66 30.8 66 18.0 92 69.1 33
Trinidad and Tobago 39.0 67 2738 77 259 66 63.3 72
Ukraine 38.7 68 33.1 59 18.6 88 64.2 65
Paraguay 384 69 328 61 14.6 100 67.9 2
Fiji 38.1 70 333 57 209 81 60.2 88
Slovakia 38.1 71 30.3 69 7.8 118 76.1 13




Table 2d: Market sophistication pillar (continued)

Market sophistication Credit Investment Trade and competition

Country/Economy Score (0-100) Rank Score Rank Score Rank Score Rank
Armenia 37.8 72 4.9 40 9.0 15 61.6 79
Ghana 371 73 40.8 L) 17.8 94 52.7 16
Bolivia, Plurinational St. 37.0 74 44.4 36 55 124 61.3 81
Belarus 36.9 75 203 90 14.7 98 75.7 14
Mexico 36.8 76 219 89 26.7 65 61.8 76
Croatia 36.8 77 244 86 19.1 86 67.0 49
Serbia 36.7 78 383 47 14.0 104 57.8 97
Dominican Republic 36.6 79 193 92 29.1 57 61.3 80
Guatemala 36.5 80 329 60 79 116 68.8 36
Zambia 36.2 81 29.8 3 133 105 65.6 60
Brazil 35.6 82 153 108 35.4 L) 56.1 108
Cambodia 35.5 83 448 33 234 73 384 137
Qatar 353 84 15.6 107 21.0 80 69.2 32
Jordan 353 85 15.2 109 354 41 55.2 12
Botswana 35.1 86 317 63 193 85 542 14
Russian Federation 35.0 87 13.6 12 31.0 52 60.3 85
Greece 348 88 39.0 46 6.1 123 59.4 91
Honduras 341 89 35.6 51 1.8 137 64.9 63
Lebanon 340 0 223 88 12.6 108 67.2 45
Nigeria 340 91 15.7 106 285 61 57.8 96
Kazakhstan 340 92 17.2 102 20.8 82 63.9 67
Morocco 33.8 93 18.9 95 21.6 79 60.9 82
Uruguay 33.7 9% 18.6 98 249 70 51.5 100
Mozambique 333 95 9.0 122 335 46 57.3 102
Moldova, Rep. 33.1 9% 18.9 9% 9.8 13 70.5 27
El Salvador 33.1 97 30.7 67 22 136 66.3 56
Indonesia 33.0 98 119 15 29.8 54 57.4 101
Guyana 327 929 6.9 128 13.0 107 78.2 7
Oman 32.6 100 15.1 110 14.2 102 68.6 38
Togo 319 101 17.1 103 56.4 13 22 4
Angola 318 102 6.7 129 29.1 57 59.6 90
Ecuador 31.6 103 29.6 75 438 125 60.4 84
Argentina 313 104 17.7 929 19.3 84 57.0 104
Tunisia 30.9 105 17.0 104 19.5 83 56.4 107
Philippines 30.7 106 11.0 120 18.6 89 62.5 74
Madagascar 30.6 107 3.0 136 29.1 57 59.8 89
Egypt 30.5 108 16.3 105 24.6 Al 50.6 il
Lao PDR 30.2 109 3.8 133 353 44 51.4 19
Bangladesh 30.0 110 21.7 78 27.0 64 352 138
Nepal 29.9 m 26.5 82 145 101 48.6 126
Jamaica 29.8 112 1.7 116 16.1 97 61.6 78
Belize 29.8 13 19.1 94 1.2 109 59.2 2
Algeria 293 114 70 127 234 3 57.7 98
Panama 29.1 15 29.7 74 M1 12 46.5 128
Malawi 29.1 116 129 114 141 103 60.2 87
Costa Rica 28.6 17 144 m 12 139 70.2 28
Zimbabwe 27.9 18 15 17 21.7 78 50.4 123
Uganda 27.8 119 263 83 40 128 53.0 15
Syrian Arab Rep. 27.6 120 2.5 139 14.7 98 65.5 61
Lesotho 27.1 121 838 123 6.5 19 65.9 59
Sri Lanka 27.0 122 19.5 91 16.3 96 452 131
Swaziland 26.4 123 27.0 81 6.2 122 46.1 130
Yemen 26.1 124 3.8 134 79 116 66.6 53
Uzbekistan 241 125 17 126 43 127 60.3 86
Pakistan 23.4 126 19.2 93 221 77 28.8 139
Cameroon 231 127 83 125 1.2 109 50.0 125
Ethiopia 223 128 15 18 1.2 109 443 134
Burkina Faso 220 129 84 124 6.5 19 512 120
Tanzania, United Rep. 21.7 130 1.2 19 9.5 14 443 132
Cote d'lvoire 21.4 131 3.0 137 46 126 56.5 106
Burundi 211 132 41 132 3.6 129 55.6 m
Iran, Islamic Rep. 20.3 133 18.8 97 34 134 388 136
Senegal 19.6 134 134 13 1.8 137 38 135
Gambia 19.6 135 6.2 130 0.7 140 51.9 n7
Mali 19.5 136 5.8 131 6.5 119 46.2 129
Gabon 19.2 137 3.8 135 3.6 129 50.2 124
Niger 19.0 138 238 138 3.6 129 50.5 122
Venezuela, Bolivarian Rep. 16.9 139 1.9 140 0.2 14 48.6 127
Sudan 16.4 140 15 141 3.6 129 443 133
Benin 12.1 141 10.5 121 3.6 129 22.4 140
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Table 2e: Business sophistication pillar

Business sophistication

Knowledge workers Innovation linkages Knowledge absorption
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Country/Economy Score (0-100) Rank Score Rank Score Rank Score Rank
Singapore 76.9 1 91.8 1 54.4 13 84.5 1
Ireland 69.8 2 71.0 13 49.4 25 82.8 2
Hong Kong (China) 66.9 3 7.4 21 54.2 14 75.0 4
Malta 65.2 4 69.6 26 443 39 81.5 3
Luxembourg 64.6 5 83.8 3 533 16 56.8 9
Switzerland 63.5 6 85.8 2 54.5 12 50.3 17
Finland 60.7 7 783 9 51.0 2 52.9 14
Qatar 60.3 8 48.6 61 67.8 3 64.6 5
United States of America 59.9 9 793 6 58.5 8 417 46
Sweden 58.6 10 71.6 12 50.0 23 482 21
Malaysia 58.2 n 68.4 28 4.4 45 63.7 6
Netherlands 58.0 12 75.2 16 48.6 27 50.1 18
Belgium 57.7 13 80.0 5 46.4 30 46.6 24
(anada 57.4 14 76.6 14 51.4 20 443 34
United Kingdom 57.3 15 75.0 17 51.4 21 455 29
United Arab Emirates 55.6 16 63.1 35 68.7 2 348 n
Denmark 55.2 17 780 10 455 35 42 41
Iceland 55.1 18 776 n 474 28 40.2 53
Israel 54.8 19 83.2 4 35.8 66 45.4 30
Australia 54.0 20 79.0 7 453 36 37.8 61
Japan 53.6 21 78.6 8 36.9 62 45.5 28
Czech Republic 53.0 22 734 18 33.6 78 52.0 15
Guyana 52.1 23 50.8 54 48.8 26 56.6 10
Germany 51.7 24 69.8 25 39.2 55 46.1 26
Korea, Rep. 51.7 25 64.9 31 322 88 57.9 7
France 513 26 75.5 15 36.7 63 41.6 47
New Zealand 50.9 27 723 19 38.1 56 4.2 4
China 50.9 28 69.1 27 344 3 49.1 20
Austria 50.9 29 721 20 3.7 4 36.7 62
Estonia 49.5 30 70.0 23 33.1 84 453 31
Norway 493 31 70.8 22 40.6 53 36.4 63
Thailand 48.6 32 55.8 41 323 87 57.9 8
Lebanon 483 33 64.8 33 N9 47 38.2 59
Slovenia 479 34 67.4 29 288 104 474 2
Italy 47.8 35 69.9 24 321 90 N4 48
Saudi Arabia 475 36 40.1 89 61.4 6 41.0 50
Cyprus 47.2 37 525 49 535 15 35.6 66
Hungary 46.9 38 547 45 311 95 54.7 12
Lao PDR 46.8 39 231 129 76.7 1 40.4 52
Bahrain 453 40 4.8 79 65.9 5 28.1 103
Spain 45.0 41 63.4 34 316 91 39.9 54
Brazil 444 4 52.6 48 380 57 42.6 38
Russian Federation 443 43 64.8 32 258 18 423 40
Costa Rica 44.2 44 49.2 56 /N3 50 4.1 43
Bosnia and Herzegovina 442 45 65.0 30 4.1 43 244 127
Swaziland 440 46 46.1 66 348 n 511 16
Oman 438 47 293 116 66.0 4 36.2 64
Venezuela, Bolivarian Rep. 434 48 55.7 L) 40.0 54 344 73
Iran, Islamic Rep. 433 49 353 103 415 49 53.0 13
Zimbabwe 8.0 50 528 4 46.0 33 303 92
Ukraine 423 51 49.2 55 33.1 85 44.7 33
Poland 43 52 573 39 23.6 126 459 27
Latvia 422 53 62.1 36 333 83 313 91
Guatemala 4.1 54 457 68 54.6 n 259 il
South Africa 419 55 487 60 357 67 4.2 49
Viet Nam 415 56 34.6 106 4338 41 46.2 25
Chile 415 57 61.4 37 311 96 320 88
Mauritius 40.9 58 3.7 Al 46.1 31 331 78
Peru 40.6 59 53.7 46 35.9 65 322 84
Argentina 40.6 60 52.5 50 25.6 122 43.6 36
Panama 40.5 61 23.4 127 60.0 7 382 60
Kazakhstan 40.2 62 45.0 69 334 82 423 39
Slovakia 39.7 63 54.8 44 29.7 101 347 72
Croatia 39.4 64 48.0 63 282 107 419 44
Portugal 393 65 525 51 30.0 100 355 67
Kenya 39.1 66 383 95 471 29 320 87
Botswana 39.1 67 M. 83 4.1 40 321 85
Colombia 39.0 68 49.0 59 284 106 39.5 55
Mongolia 389 69 128 76 N7 48 323 83
Jamaica 38.9 70 40.9 86 4.9 44 328 80
Namibia 38.8 71 38.3 94 45.6 34 324 82




Table 2e: Business sophistication pillar (continued)

Knowledge workers Innovation linkages Knowledge absorption
Country/Economy Score (0-100) Rank Score Rank Score Rank Score Rank
Philippines 38.8 72 483 62 349 70 331 79
Montenegro 384 73 39.0 91 312 94 45.0 32
Mozambique 38.2 74 16.1 141 58.1 9 40.5 51
India 37.6 75 4.9 74 374 59 325 81
Lithuania 375 76 573 38 314 92 237 130
Romania 374 77 46.0 67 235 127 4.7 37
Gabon 372 78 34.0 109 28.1 109 49.5 19
Trinidad and Tobago 371 79 439 70 342 74 332 76
Nicaragua 37.1 80 41.8 81 37.9 58 317 90
Uruguay 371 81 49.1 57 336 76 284 100
Tunisia 37.0 82 Ny 80 420 46 273 109
Ghana 36.9 83 37.8 97 29.0 102 440 35
Bulgaria 36.8 84 518 52 237 125 35.0 70
Brunei Darussalam 36.4 85 387 92 40.6 52 30.0 96
Serbia 363 86 04 77 27.1 114 39.4 56
Mexico 36.1 87 51.1 53 28.0 110 294 98
Greece 358 88 49.1 58 28.1 108 30.1 94
Uzbekistan 355 89 28.8 118 22.7 131 549 n
Armenia 348 920 46.2 65 30.1 98 28.1 104
Belize 34.6 91 435 72 334 81 26.8 113
Algeria 345 92 307 12 310 97 49 45
Sudan 344 93 284 119 54.9 10 19.9 140
Indonesia 342 9% 17.8 139 46.0 32 388 57
Kuwait 340 95 344 107 345 72 33.1 77
Georgia 34.0 9% 40.6 87 373 60 240 128
Honduras 338 97 36.9 99 323 86 321 86
El Salvador 337 98 1.6 82 335 80 26.1 120
Malawi 337 99 40.9 85 354 68 24.8 126
Bolivia, Plurinational St. 337 100 403 88 322 89 28.6 99
Dominican Republic 336 101 43.4 73 338 75 23.6 131
Azerbaijan 335 102 343 108 274 112 38.7 58
Ecuador 334 103 423 78 314 93 26.6 116
Moldova, Rep. 334 104 M1 84 289 103 30.2 93
Belarus 33.1 105 54.9 43 16.3 136 28.1 105
Gambia 327 106 29.2 17 336 77 353 69
Turkey 325 107 47.0 64 229 130 275 108
Mali 324 108 221 131 515 18 235 132
Cameroon 32.2 109 353 104 26.9 15 343 74
Macedonia, FYR 322 110 349 105 25.8 119 35.8 65
Sri Lanka 321 11 36.3 102 335 79 26.7 14
Niger 321 112 19.9 136 50.0 24 26.5 118
Senegal 320 113 204 134 51.8 17 237 129
Egypt 319 114 428 75 26.8 116 26.2 119
(ambodia 318 115 245 126 443 38 26.5 117
Jordan 317 116 379 9% 30.0 99 273 m
Tanzania, United Rep. 317 17 20.8 133 514 19 229 135
Benin 315 118 385 923 26.2 17 29.8 97
Burkina Faso 30.7 119 26.2 124 45.2 37 20.8 139
Rwanda 304 120 273 122 36.4 64 27.6 107
Lesotho 30.1 121 36.3 101 25.7 120 28.2 101
Paraguay 30.1 122 37.0 98 250 124 282 102
Bangladesh 30.0 123 27.8 120 41.2 51 20.9 138
Morocco 29.5 124 29.6 15 272 113 318 89
Ethiopia 29.2 125 30.1 113 352 69 224 137
Angola 288 126 223 130 17.0 134 47.2 23
Pakistan 283 127 300 114 27.7 m 273 110
Uganda 275 128 189 137 37.0 61 26.7 15
Nigeria 27.5 129 27.2 123 253 123 30.1 95
Madagascar 272 130 232 128 231 128 354 68
Kyrgyzstan 269 131 40.1 90 15.0 138 25.6 124
Fiji 26.6 132 57.1 40 0.0 140 226 136
Cote d'lvoire 258 133 30.8 m 199 132 26.8 112
Syrian Arab Rep. 254 134 36.7 100 23.0 129 16.6 4
Zambia 24.8 135 20.3 135 28.7 105 255 125
Nepal 24.8 136 20.9 132 25.7 i 278 106
Tajikistan 233 137 173 140 187 133 338 75
Albania 22.6 138 21.7 12 17.0 135 23.0 134
Burundi 223 139 255 125 154 137 258 122
Togo 19.0 140 336 110 0.0 140 235 133
Yemen 18.7 141 17.8 138 12.5 139 25.7 123
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Table 2f: Knowledge and technology outputs pillar

Knowledge and
technology outputs

Knowledge creation

Knowledge impact

Knowledge diffusion

Country/Economy Score (0-100) Rank Score Rank Score Rank Score Rank
Switzerland 720 1 99.7 1 57.2 7 59.0 n
Sweden 67.9 2 84.6 2 49.1 21 70.0 5
Singapore 64.9 3 49.3 25 67.9 3 71.5 1
Finland 62.9 4 711 8 46.5 27 71.0 4
China 61.8 5 76.1 4 60.4 6 489 23
Ireland 60.9 6 54.2 20 51.9 16 76.6 2
Netherlands 59.4 7 66.2 10 50.2 19 61.7 7
United Kingdom 57.6 8 63.2 13 553 n 543 16
Korea, Rep. 57.5 9 81.5 3 40.0 43 50.9 20
Israel 57.2 10 72.9 6 40.8 41 57.8 12
United States of America 56.1 1 66.8 9 45.0 31 56.3 13
Germany 54.9 12 711 7 4.0 40 51.5 18
Estonia 53.8 13 55.3 18 70.4 2 35.6 39
Malta 53.1 14 35.8 37 55.4 10 67.9 6
Japan 51.7 15 62.5 14 36.4 57 56.3 14
Denmark 51.5 16 64.4 M 48.7 2 415 30
Belgium 50.6 17 51.7 15 43.0 37 512 19
Luxembourg 49.8 18 50.3 23 40.0 44 59.2 10
New Zealand 49.2 19 75.7 5 47.6 23 243 77
Czech Republic 484 20 46.2 27 61.8 4 373 35
Hungary 46.8 21 349 40 55.1 12 50.5 2
(Canada 46.4 22 56.5 16 4.8 38 39.9 32
France 455 23 455 30 40.4 42 50.7 21
Iceland 455 24 64.4 12 55.0 13 17.0 14
Cyprus 447 25 36.4 36 60.9 5 36.7 36
Norway 4.1 26 55.7 17 371 53 334 46
Slovenia 417 27 49.0 26 474 24 287 58
Austria 414 28 50.8 22 389 48 344 a2
Serbia 40.0 29 33.9 Ly 51.8 17 345 41
Ukraine 39.2 30 53.8 21 33.9 66 29.9 55
Moldova, Rep. 389 31 54.7 19 349 62 27.0 67
Russian Federation 384 32 45.5 29 39.9 45 299 56
Spain 384 33 39.4 32 46.5 26 293 57
Hong Kong (China) 384 34 5.7 119 55.9 8 53.5 17
Italy 38.2 35 36.9 35 439 34 339 45
Malaysia 38.0 36 228 65 4.5 39 48.7 24
Latvia 37.8 37 35.8 38 53.1 15 245 75
Paraguay 36.5 38 15 138 472 25 60.8 8
Slovakia 36.5 39 311 50 50.9 18 27.5 64
Swaziland 359 40 328 45 301 80 449 27
Bulgaria 35.7 4 273 59 55.5 9 242 79
Lithuania 353 42 31.6 46 53.6 14 20.9 103
Australia 349 43 3.7 31 37.8 50 233 83
Belarus 345 44 45.5 28 36.6 56 213 98
Croatia 340 45 35.1 39 449 33 2.1 91
Romania 340 46 214 71 36.7 55 439 28
India 340 47 289 54 33.8 67 39.2 33
Lebanon 33.9 48 15.2 95 455 29 40.9 31
Portugal 33.8 49 33.0 44 452 30 232 85
Thailand 33.5 50 220 68 432 36 355 40
Poland 329 51 311 49 36.0 59 317 48
Gabon 323 52 18.0 87 232 107 55.6 15
Kuwait 320 53 5.1 122 18.4 125 72.5 3
Armenia 317 54 37.1 34 31.8 75 26.1 69
Brazil 30.5 55 22.7 67 349 63 34.1 44
Costa Rica 30.5 56 122 106 372 52 2.1 29
Georgia 29.5 57 333 43 387 49 16.5 18
Viet Nam 294 58 142 101 39.7 46 343 43
Philippines 289 59 14.0 102 26.7 94 46.1 26
Macedonia, FYR 28.8 60 21.4 70 347 64 30.2 53
South Africa 28.2 61 30.6 51 35.2 61 18.9 106
Chile 27.9 62 239 63 37.6 51 22 90
Turkey 27.8 63 31.6 47 30.1 81 218 92
Belize 27.5 64 27.9 57 222 m 325 47
Bahrain 27.4 65 193 79 39.7 47 233 84
Sri Lanka 27.1 66 20.4 75 30.0 82 30.7 52
Oman 26.8 67 228 66 320 74 258 70
Tajikistan 26.7 68 30.5 52 212 14 283 61
Tunisia 26.7 69 27.8 58 285 89 238 82
Zimbabwe 26.2 70 341 4 3.7 35 0.8 137
Montenegro 26.0 71 26.1 60 46.4 28 5.5 134




Table 2f: Knowledge and technology outputs pillar (continued)

Knowledge and
technology outputs

Knowledge creation Knowledge impact Knowledge diffusion
Country/Economy Score (0-100) Rank Score Rank Score Rank Score Rank
Bosnia and Herzegovina 25.9 72 18.0 86 34.1 65 25.7 72
Iran, Islamic Rep. 259 73 289 55 22.8 108 n/a n/a
Bangladesh 25.6 74 21 135 26.7 95 48.1 25
Greece 25.6 75 29.9 53 27.1 92 19.7 105
Guyana 25.5 76 1.6 137 14.8 129 60.2 9
Qatar 25.2 77 15 139 742 1 0.0 139
Mauritius 249 78 21 134 49.5 20 23.0 87
Namibia 248 79 39.1 33 21.6 13 138 124
Morocco 245 80 204 76 255 100 27.6 63
Argentina 243 81 9.7 m 321 73 311 51
Uruguay 242 82 9.2 114 449 32 18.7 108
Jordan 241 83 20.8 73 28.7 88 29 88
Brunei Darussalam 239 84 1.6 136 31.5 76 38.6 34
Kazakhstan 23.8 85 13.1 103 371 54 213 97
Mozambique 233 86 3.0 130 355 60 315 49
Colombia 23.1 87 14.8 97 329 70 215 95
Fiji 229 88 25.7 61 283 920 14.7 123
Uzhekistan 22.7 89 121 107 334 69 n/a n/a
Mongolia 227 20 49.4 24 28 140 15.8 19
Ghana 22.6 91 183 83 209 116 285 60
Egypt 226 92 210 72 26.1 97 20.6 104
Mali 226 93 17.7 88 26.2 9 238 81
Mexico 223 9% 16.4 91 26.1 98 243 76
Zambia 221 95 16.0 92 293 86 212 100
(te d'Ivoire 219 9% 15.7 93 24.8 105 252 73
Senegal 217 97 183 84 20.2 19 26.8 68
Trinidad and Tobago 21.5 98 10.7 109 324 Al 215 96
Malawi 215 9 143 100 225 109 21.7 62
Cameroon 21.5 100 18.7 80 17.1 126 28.6 59
Benin 212 101 19.7 77 16.8 127 272 65
Kenya 20.8 102 18.1 85 20.1 120 240 80
Azerbaijan 20.5 103 1.2 108 253 103 25.1 74
Indonesia 20.4 104 44 123 29.9 83 27.0 66
Peru 203 105 11 17 36.4 58 16.7 17
Botswana 20.1 106 20.5 74 8.5 135 313 50
Lao PDR 19.9 107 313 48 9.5 133 18.8 107
Algeria 19.9 108 10.0 110 19.5 123 30.1 54
El Salvador 19.5 109 143 99 211 15 2.1 86
United Arab Emirates 187 110 282 56 21.7 91 0.3 138
Nicaragua 18.6 m 214 69 249 104 9.5 128
Togo 18.6 112 238 64 1.1 136 242 78
Albania 185 13 128 104 25.7 9 17.1 13
Niger 185 114 18.6 81 15.7 128 211 101
Ecuador 184 115 14.9 9 29.1 87 11.0 127
Sudan 18.2 116 9.7 12 29.4 85 15.4 121
Pakistan 18.1 17 40 124 244 106 25.7 n
Tanzania, United Rep. 18.0 118 17.6 89 29.5 84 6.8 131
Kyrgyzstan 17.6 19 25.6 62 49 139 23 89
Burkina Faso 174 120 12.7 105 18.6 124 209 102
Venezuela, Bolivarian Rep. 174 121 31 128 126 131 36.5 37
Burundi 174 122 24 133 321 n 17.5 12
Angola 17.2 123 0.0 141 30.2 79 21.5 94
Honduras 17.2 124 9.0 115 209 17 217 93
Dominican Republic 17.2 125 14.8 98 311 77 5.7 133
Guatemala 16.5 126 85 116 19.7 122 212 99
Nigeria 16.4 127 9.4 13 2.1 12 17.8 m
Uganda 16.2 128 16.8 90 25.4 101 6.4 132
Syrian Arab Rep. 16.1 129 15.6 94 30.5 78 23 136
Saudi Arabia 153 130 27 132 25.4 102 17.9 110
Yemen 147 131 1.2 140 337 68 9.4 129
Lesotho 147 132 33 126 49 138 36.0 38
Bolivia, Plurinational St. 14.6 133 3.1 129 223 110 185 109
Gambia 14.0 134 19.4 78 9.5 134 13.0 126
Nepal 138 135 53 120 20.5 18 15.7 120
Ethiopia 13.6 136 58 18 26.8 93 8.1 130
Cambodia 132 137 29 131 19.9 121 16.8 16
Madagascar 125 138 18.4 82 53 137 13.7 125
Jamaica 1.7 139 5.1 121 133 130 16.8 15
Rwanda 6.9 140 3.2 127 24 14 15.2 122
Panama 6.4 141 3.5 125 10.7 132 4.9 135
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Table 2g: Creative outputs pillar

Creative intangibles Creative goods and services Online creativity
Country/Economy Score (0-100) Rank Score Rank Score Rank Score Rank
Switzerland 65.0 1 67.9 7 51.6 7 728 8
Malta 60.9 2 573 14 86.3 1 4238 33
Netherlands 57.0 3 447 50 57.8 3 80.7 2
Iceland 55.8 4 55.5 15 309 40 813 1
Norway 55.5 5 45.4 47 53.2 6 78.0 3
Luxembourg 55.0 6 55.3 16 34.1 36 75.0 5
Sweden 53.6 7 479 35 45.1 13 733 7
Denmark 535 8 46.7 39 46.4 10 74.1 6
Estonia 52.8 9 51.6 22 42.2 16 65.7 "
Germany 526 10 46.2 40 458 n 722 9
Hong Kong (China) 52.6 n 50.3 27 55.0 4 54.7 22
Austria 52.1 12 46.1 2 546 5 61.7 15
Slovenia 51.5 13 58.9 13 39.2 21 49.2 25
United Kingdom 514 14 N5 65 47.0 8 75.6 4
New Zealand 50.5 15 52.0 21 36.6 28 61.5 16
(anada 49.7 16 46.1 4 45.6 12 61.0 17
Finland 49.3 17 46.0 43 42.5 14 62.9 13
Chile 49.1 18 73.2 2 14.9 84 35.0 40
Qatar 48.6 19 76.2 1 229 64 19.2 78
United Arab Emirates 485 20 70.8 4 23.0 63 29.2 51
Latvia 474 2 515 23 383 24 48.1 27
Belgium 46.0 22 403 70 40.6 18 62.8 14
Australia 45.9 23 34 59 337 37 63.4 12
Jordan 45.1 24 68.8 5 246 59 18.1 81
Montenegro 44.6 25 449 49 173 79 713 10
Czech Republic 43.9 26 384 81 46.8 9 52.0 24
Israel 438 27 43.7 57 284 52 59.4 19
Portugal 43.6 28 48.1 34 343 35 43.7 32
Saudi Arabia 3.4 29 724 3 8.4 110 203 74
France 433 30 421 62 36.2 30 52.7 23
Mauritius 4.7 3 53.0 19 4.5 15 223 67
Moldova, Rep. 42.5 32 61.9 9 229 66 235 60
United States of America 4.2 33 37.0 84 372 27 57.6 20
India 40.7 34 60.8 10 30.7 42 10.5 109
Lithuania 403 35 39.5 73 379 25 443 30
Panama 39.9 36 49.9 29 36.5 29 234 61
Singapore 39.2 37 444 53 29.6 49 383 38
Ireland 39.0 38 34.4 97 30.5 43 56.6 21
Spain 385 39 337 9 387 22 48.0 28
Dominican Republic 373 40 52.2 20 255 57 19.5 76
Oman 373 41 64.4 8 74 15 129 102
Malaysia 373 4 50.5 26 2338 62 243 56
Hungary 37.0 43 29.8 m 39.7 20 48.5 26
Serbia 36.9 44 389 76 40.2 19 293 50
Italy 36.8 45 29.1 115 40.9 17 47.9 29
Tunisia 36.4 46 60.0 n 12.6 91 13.1 101
Rwanda 36.1 47 68.1 6 19 131 6.1 122
Argentina 36.0 48 40.0 n 229 65 M3 34
Bulgaria 359 49 439 55 24.6 60 312 45
(roatia 358 50 349 923 348 34 387 37
Guyana 357 51 47.8 37 248 58 222 68
Uruguay 35.7 52 45.6 45 19.5 76 320 44
Brunei Darussalam 35.5 53 543 17 9.1 104 24.1 57
Brazil 354 54 41.2 67 29.7 47 29.7 49
Costa Rica 352 55 50.0 28 17.9 77 229 64
China 344 56 473 38 353 33 17 120
Slovakia 344 57 34.0 98 29.7 48 40.0 35
Colombia 344 58 425 60 220 67 30.7 46
Korea, Rep. 343 59 38.8 78 29.8 46 29.8 48
Poland 343 60 28.6 17 36.0 31 440 31
Nepal 342 61 29.0 116 68.8 2 9.9 110
Bahrain 342 62 445 51 28.0 54 19.6 75
Cyprus 34.0 63 36.5 87 26.0 56 37. 39
Turkey 337 64 40.4 69 30.8 41 23.1 63
Ecuador 335 65 45.2 48 241 61 19.4 77
Kuwait 328 66 39.5 72 28.6 51 23.7 59
Senegal 326 67 59.1 12 26 128 9.8 m
Jamaica 325 68 49.1 31 109 94 21.1 72
Japan 323 69 29.8 12 37.6 26 322 43
Viet Nam 322 70 348 95 36.0 32 232 62
Mongolia 31.6 71 48.5 33 10.6 98 19.0 79




Table 2g: Creative outputs pillar (continued)

Creative outputs Creative intangibles Creative goods and services Online creativity

Country/Economy Score (0-100) Rank Score Rank Score Rank Score Rank
Peru 314 72 49.1 30 5.8 19 217 69
Indonesia 30.6 73 54.2 18 5.0 122 9.2 13
Trinidad and Tobago 304 74 455 46 9.4 103 213 n
Thailand 30.0 75 359 89 30.0 45 183 80
Nigeria 29.7 76 509 24 16.1 82 1.0 140
Guatemala 29.7 77 459 44 124 93 14.8 94
Macedonia, FYR 29.6 78 34.8 9% 211 69 21.7 52
Mexico 29.5 79 388 77 163 81 241 58
El Salvador 294 80 35 58 14.6 85 16.1 91
Belize 293 81 28.1 119 0.5 140 60.7 18
Romania 293 82 269 13 29.0 50 344 41
Ukraine 29.2 83 335 100 19.7 75 30.0 47
Russian Federation 29.1 84 27.8 121 27.9 55 33.0 a2
Sri Lanka 289 85 a7 64 20.7 Ul 113 106
South Africa 2838 86 23 61 9.5 101 210 73
Venezuela, Bolivarian Rep. 28.2 87 36.3 88 17.6 78 24 65
Albania 28.1 88 35.0 91 20.1 73 224 66
Armenia 28.0 89 37.1 83 124 92 255 55
Bosnia and Herzegovina 27.9 90 33.0 103 19.9 74 256 54
Azerbaijan 275 91 4.0 68 10.8 95 17.0 87
Greece 275 92 19.3 131 320 39 393 36
Lebanon 273 923 27.0 122 384 23 17.1 86
Uganda 27.1 9% 50.5 25 28 126 438 131
Namibia 269 95 38 56 7.7 13 122 103
Bolivia, Plurinational St. 26.0 9% 384 79 127 90 14.6 96
Zambia 258 97 487 32 0.9 137 49 130
Ghana 257 98 444 54 9.5 102 4.6 132
Pakistan 256 99 313 107 283 53 14 105
Mali 25.0 100 479 36 1.6 135 26 138
Swaziland 249 101 258 125 30.0 4 18.1 82
Morocco 249 102 384 80 72 116 15.7 93
Paraguay 248 103 36.7 85 7.7 14 18.1 83
Honduras 246 104 379 82 9.1 105 133 100
Georgia 242 105 269 124 17.1 80 259 53
Egypt 240 106 313 106 212 68 12.2 104
Madagascar 240 107 29.4 13 322 38 5.0 128
Philippines 237 108 349 94 7.1 17 17.8 84
Gambia 235 109 394 74 0.6 139 147 95
Benin 228 110 a7 63 11 136 6.6 121
Ethiopia 227 11 444 52 19 133 0.1 141
Zimbabwe 227 112 36.6 86 9.0 106 8.6 116
Nicaragua 23 13 333 101 8.2 12 14.4 97
Burkina Faso 221 114 N4 66 23 129 36 135
(ameroon 219 115 393 75 56 120 36 134
Kenya 219 116 332 102 129 87 8.2 19
Belarus 218 17 247 126 210 70 16.7 88
Cambodia 213 118 35.0 92 6.9 18 8.2 mn7
Kazakhstan 21.0 119 29.2 114 8.4 109 173 85
Botswana 19.7 120 312 109 27 127 13.8 98
Bangladesh 19.6 121 315 105 10.1 100 53 123
Cote d'Ivoire 19.6 122 355 20 2.0 130 5.2 125
Syrian Arab Rep. 19.1 13 238 129 128 88 16.0 92
Angola 19.1 124 303 110 10.7 9 49 129
Mozambique 18.7 125 2738 120 15.8 83 33 136
Lesotho 184 126 312 108 0.1 141 10.9 108
Malawi 183 127 325 104 41 124 4.1 133
Tanzania, United Rep. 18.0 128 283 118 128 89 28 137
Tajikistan 174 129 242 127 4.4 13 16.5 89
Kyrgyzstan 17.0 130 19.0 132 20.6 72 9.4 12
Iran, Islamic Rep. 15.7 131 226 130 8.5 108 9.1 15
Fiji 14.9 132 n/a n/a 82 m 21.6 70
Burundi 14.2 133 242 128 3.0 125 53 124
Togo 12.6 134 n/a n/a 89 107 16.4 90
Gabon 121 135 n/a n/a 10.7 97 13.6 99
Algeria 1.7 136 12.0 134 13.6 86 9.2 114
Yemen 1.5 137 185 133 0.8 138 8.2 18
Uzbekistan 6.6 138 53 135 10.6 99 5.2 126
Lao PDR 6.3 139 n/a n/a 1.7 134 10.9 107
Niger 53 140 n/a n/a 55 121 5.1 127
Sudan 2.4 141 2.7 136 1.9 132 2.2 139
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Notes

1

This indicator replaces the rigidity of
employment index used in the GII 2011,
which has been temporarily discontinued
following consultations between the
World Bank and the International Labour
Organization.

This indicator replaces two of its components
included in the Gll 2011, time and cost to
start a business.

The World Bank Doing Business indicator,
formerly known as ‘Ease of closing a
business’, is reintroduced this year in the Gll.

The ease of paying taxes index replaces the
indicator total tax rate as a percentage of
profits included in GII 2011 (the latter being
one component of the former).

Following consultations within the
International Tax Dialogue (ITD), a series of
modifications to the computation of the ease
of paying taxes index was adopted. Among
others, a minimum threshold was applied to
the total tax rate as a percentage of profits.
The ITD is a collaborative project of the
European Commission, the Inter-American
Development Bank, the International
Monetary Fund, the Organisation for
Economic Co-operation and Development
(OECD), and the World Bank. Refer to Ease
of Doing Business Data Notes, page 52, and
to the Annex 13: Update on Paying Taxes
consultation process with the ITD, pages 51
to 56 of Doing Business Employing Workers
Indicator Consultative Group, Annexes, April
27,2011, both available at http://www.
doingbusiness.org.

The percentage of tertiary students in
science on one hand, and in engineering,
manufacturing, and construction, on the
other, which were included separately in the
GII 2011 (2.2.2 and 2.2.3), were combined this
year into a single indicator, 2.2.2.

The indicator tertiary outbound mobility
included in the Gl 2011 was deemed
redundant and dropped from the model this
year.

The share of renewables in energy use,
included in the GII 2011, was eliminated
because a similar metric—renewable
electricity—is one component of the
Environmental Performance Index. The
ecological footprint and biocapacity indicator
was eliminated because the series has not
been updated since 2007.

The percent rank index is constructed on

the basis of two indices that were included
separately in the GIl 2011. This change

was made to incorporate the asymmetric
weighting in the ease of getting credit rank
of its components, by which weights of
62.5% and 37.5% are assigned to the strength
of legal rights index and to the depth of
credit information index (Gll 2011 indicators
4.1.1 and 4.1.2), respectively.

This World Bank Ease of Doing Business
indicator includes four components, one

of which was included in the Gl 2011, the
strength of investor protection index, which
it now replaces as indicator 4.2.1.

The global economic crisis has had its toll. In
the Gl 2011, this indicator was constructed
on the basis 7,937 deals in 81 countries in
2010.

The latter, a World Trade Organization

series, replaces the Market Access Trade
Restrictiveness Index of the International
Monetary Fund and the World Bank (included
in the GII 2011), which has not been updated.

The GMAT is a standardized test aimed at
measuring aptitude to succeed academically
in graduate business studies. It is an
important part of the admissions process

for nearly 5,300 graduate management
programmes in approximately 2,000 business
schools worldwide.

This was determined from a query on

joint ventures / strategic alliances deals
announced in 2011 from Thomson Reuters
SDC Platinum database. A count variable
was created: each participating nation of
each company in a deal (n countries per
deal) gets, per deal, a score equivalent to
1/n. All country scores add up to 3,007 (1,247
in 2010, in 94 participating economies), the
total number of deals.

Wunsch-Vincent, 2011.
See the GII 2011, Chapter 6.

This information is based on the WIPO
website, http://www.wipo.int/export/sites/
www/ip-development/en/creative_industry/
pdf/table_results_of_studies.pdf.

Thanks go to Lydia Deloumeaux from UIS for
providing this information.
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ANNEX 2

Adjustments to the Global Innovation Index Framework and Year-on-Year

Comparability of Results

Although the Global Innovation
Index (GII) is a year-on-year per-
formance assessment, it also seeks to
update/improve the way innovation
is measured. The report pays spe-
cial attention to making accessible
the statistics used, providing data
sources and definitions, and detail-
ing the computation methodology
(Appendices II, III, and IV, respec-
tively). This annex is aimed at sum-
marizing the changes made and pro-
viding an assessment of the impact of
these changes in the comparability
of rankings.

Adjustments to the Global Innovation
Index framework

The GII model is revised every year
in a transparent exercise. This year,
the Infrastructure pillar was reorga-
nized to single out ecological sus-
tainability in a new sub-pillar. The
title of the sixth pillar was changed
to Knowledge and technology out-
puts to better reflect its compo-
nent indicators. A new sub-pillar
on online digital creativity was also
added to the rankings.

In addition, beyond the use of
WIPO data, we collaborate with
both public international bodies
(such as the International Labour
Organization, UNESCO, and the
World Bank) and private organi-
zations (such as the International
Organization for Standardization
(ISO), the Graduate Management
Admission

Council, Thomson

Table 1: Changes to the Global Innovation Index framework

Gl1 2011

Gl1 2012

123 Rigidity of employment
1.3.1 Time to start a business
132 Cost to start a business

133  Total tax rate

222 Graduates in science

223 Graduates in engineering

225  Tertiary outbound mobility ratio

226  Gross tertiary outbound enrolment ratio

32 Energy
33 General infrastructure

G apital formation
GDP per unit of energy use

Share of renewables in energy use

Ecological footprint and biocapacity

411 Strength of legal rights to get credit
412 Depth of credit information

421  Strength of investor protection index
432 Market access trade restrictiveness

6. Scientific outputs

1.23  Cost of redundancy dismissal
1.3.1 Ease of starting a business

132 Ease of resolving insolvency
133 Ease of paying taxes

222  Graduates in science & engineering

224 Gross tertiary outbound enrolment ratio

32. General infrastructure
33. Ecological sustainability
3.2.3  Quality of trade and transport-related

infrastructure

capital formation

3.1 GDP per unit of energy use
332 Environmental performance index
333 1SO 14001 environmental certificates

411 Ease of getting credit

4.2.1 Ease of protecting investors
432 Market access for non-agricultural exports

515 GMAT mean score
516  GMAT test takers

6. Knowledge and technology outputs
6.24  1SO 9001 quality certificates

7.3. Online creativity

731 Generic top-level domains (gTLDs)

732  Country-code top-level domains (ccTLDs)
733 Wikipedia monthly edits

734  Video uploads on YouTube

Note: Dark shades indicate changes at the pillar and sub-pillar level, light shades indicate changes in the positioning only of the indicator.

Reuters, ZookNIC, and Google) to
obtain the best data on innovation
measurement globally.

While the reasons/rationale for
the adjustments made to the GII
framework are explained in detail
in Annex 1, Table 1 provides a sum-
mary of changes made at the pillar,

sub-pillar, and indicator level for
quick referencing.

Some scaling factors were also
adjusted this year and a couple
of indicators had methodological
breaks in their series. For instance,
the Press Freedom Index can now
take negative values, when in the

(2]
~
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Table 2: Source of changes in the rankings: 2012 compared with 2011

Change due to Change due to
GI12012 rank Change in improved or worsening Change due to the inclusion of
among 2011 ranking between performance on the basis adjustments to the additional countries/

Country/Economy GI12012 rank (A) economies (B) GI12011 rank (C) Gll2011and 2012 (D) of the 2011 framework (E) GlI framework (F) economies (G)
Switzerland 1 1 1 0 0 0
Sweden 2 2 2 0 0 0
Singapore 3 3 3 0 0 0
Finland 4 4 5 1 0 0
United Kingdom 5 5 10 1 4 0
Netherlands 6 6 9 3 0 0
Denmark 7 7 6 -1 0 0
Hong Kong (China) 8 8 4 -1 -3 0
Ireland 9 9 13 3 1 0
United States of America 10 10 7 -4 1 0
Luxembourg n n 17 9 -3 0
(Canada 12 12 8 =5 1 0
New Zealand 13 13 15 1 1 0
Norway 14 14 18 0 4 0
Germany 15 15 12 0 -3 0
Malta 16 n/a n/a n/a n/a n/a
Israel 7 16 14 -2 0 -1
Iceland 18 17 1 -6 0 -1
Estonia 19 18 2 4 1 -1
Belgium 20 19 24 3 -1
Korea, Rep. n 20 16 1 -5 -1
Austria 22 21 19 -2 0 -1
Australia PE] 2 Al -2 1 -1
France 24 23 2 =) 1 =il
Japan 25 24 20 0 —4 -1
Slovenia 26 25 30 2 3 -1
Czech Republic 27 26 27 1 0 -1
Cyprus 28 27 28 =1 2 =1
Spain 29 28 32 -1 5 -1
Latvia 30 29 36 2 5 -1
Hungary 3 30 25 -5 0 -1
Malaysia 32 31 31 0 0 -1
Qatar 33 32 26 1 -7 -1
China 34 33 29 2 -6 -1
Portugal 35 34 3 1 -2 -1
Italy 36 35 35 =3 3 =1
United Arab Emirates 37 36 34 -2 0 -1
Lithuania 38 37 40 1 2 -1
Chile 39 38 38 -2 2 -1
Slovakia 40 39 37 -6 4 =1
Bahrain 41 40 46 9 -3 -1
Croatia 42 4 44 -2 5 -1
Bulgaria 43 4 4 -6 6 -1
Poland 44 /3 ;3 =1 1 =1
Montenegro 45 n/a n/a n/a n/a n/a
Serbia 46 44 55 8 3 -2
Oman 47 45 57 7 5 -2
Saudi Arabia 48 46 54 12 -4 -2
Mauritius 49 47 53 18 -12 -2
Moldova, Rep. 50 48 39 -6 -3 -2
Russian Federation 51 49 56 -2 9 -2
Romania 52 50 50 -10 10 -2
Brunei Darussalam 53 51 75 18 6 -2
South Africa 54 52 59 -6 13 =2
Kuwait 55 53 52 1l -12 -2
Jordan 56 54 / -1 -2 -2
Thailand 57 55 48 ) -2 -2
Brazil 58 56 47 -14 5 =2
Tunisia 59 57 66 2 7 -2
Costa Rica 60 58 45 -9 -4 -2
Lebanon 61 59 49 -7 -3 -2
Macedonia, FYR 62 60 67 5 2 =2
Ukraine 63 61 60 -6 5 -2
India 64 62 62 3 = -2
Colombia 65 63 Al —4 12 -2
Greece 66 64 63 -6 5 =2
Uruguay 67 65 64 1 -2 -2
Mongolia 68 66 68 13 -n -2
Armenia 69 67 69 1 1 -2
Argentina 70 68 58 -12 2 -2
Georgia 71 69 73 2 2 -2




Table 2: Source of changes in the rankings: 2012 compared with 2011 (continued)

Change due to Change due to
GI12012 rank Change in improved or worsening Change due to the inclusion of
among 2011 ranking between performance on the basis adjustments to the additional countries/

Country/Economy GI12012 rank (A) economies (B) GI12011 rank (C) Gll2011and 2012 (D) of the 2011 framework (E) GlI framework (F) economies (G)
Bosnia and Herzegovina 7 70 76 2 4 -2
Namibia 73 Ul 78 -2 9 -2
Turkey 74 72 65 -2 =5 -2
Peru 75 73 83 7 3 -2
Viet Nam 76 74 51 0 -3 -2
Guyana 77 75 61 12 -26 -2
Belarus 78 n/a n/a n/a n/a n/a
Mexico 79 76 81 -3 8 -3
Belize 80 n/a n/a n/a n/a n/a
Trinidad and Tobago 81 77 72 -6 1 -4
Swaziland 82 78 101 28 =5 -4
Kazakhstan 83 79 84 2 3 -4
Paraguay 84 80 74 =3 =3 -4
Botswana 85 81 79 0 -2 —4
Dominican Republic 86 n/a n/a n/a n/a n/a
Panama 87 82 77 5 =10 -5
Morocco 88 83 94 6 5 =5
Azerbaijan 89 84 88 5 -1 -5
Albania 90 85 80 =7 2 -5
Jamaica 91 86 92 6 0 -5
Ghana 92 87 70 -1 -6 =5
El Salvador 93 88 90 -2 4 -5
Sri Lanka 94 89 82 -3 -4 =5
Philippines 95 90 91 1 0 -5
Kenya 9 91 89 0 -2 =
Senegal 97 92 100 5 3 -5
Ecuador 98 93 93 -3 3 =5
Guatemala 99 94 86 -13 5 -5
Indonesia 100 95 99 8 -4 =5
Fiji 101 n/a n/a n/a n/a n/a
Rwanda 102 9 109 15 -2 -6
Eqgypt 103 97 87 -6 —4 -6
Iran, Islamic Rep. 104 9% 95 -2 -1 -6
Nicaragua 105 99 110 -1 22 —6
Gabon 106 n/a n/a n/a n/a n/a
Zambia 107 100 114 13 1 -7
Tajikistan 108 101 116 5 10 =/
Kyrgyzstan 109 102 85 -17 0 -7
Mozambique 110 n/a n/a n/a n/a n/a
Honduras m 103 9% -8 3 -8
Bangladesh 12 104 97 =1 -6 -8
Nepal m3 n/a n/a n/a n/a n/a
Bolivia, Plurinational St. 14 105 12 8 =1 =9
Zimbabwe 115 106 119 3 10 -9
Lesotho 116 n/a n/a n/a n/a n/a
Uganda n7 107 106 -8 7 -10
Venezuela, Bolivarian Rep. 118 108 102 =3 =3 -10
Mali 19 109 107 7 -9 -10
Malawi 120 110 108 5 =7 -10
Cameroon ”m m 103 -5 -3 -10
Burkina Faso 122 12 120 5 3 -10
Nigeria 13 113 9% -1 -6 -10
Algeria 124 114 125 12 -1 -10
Benin 125 115 118 -1 4 -10
Madagascar 126 16 13 3 -6 -10
Uzbekistan 127 n/a n/a n/a n/a n/a
Tanzania, United Rep. 128 n7 104 -5 -8 -1
(ambodia 129 18 m -6 -1 -1
Gambia 130 n/a n/a n/a n/a n/a
Ethiopia 131 119 i 3 -1 -12
Syrian Arab Rep. 132 120 115 =5 0 -12
Pakistan 133 ini 105 -7 -9 -12
Cote d'Ivoire 134 122 17 =5 0 -12
Angola 135 n/a n/a n/a n/a n/a
Togo 136 n/a n/a n/a n/a n/a
Burundi 137 n/a n/a n/a n/a n/a
Lao PDR 138 n/a n/a n/a n/a n/a
Yemen 139 123 123 0 0 -16
Niger 140 124 122 =3 1 -16
Sudan 141 125 124 0 -1 -16
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past it was bounded from below by
zero; there was a break in series for
WIPO indicators (refer to Box 1 in
Annex 1), among others. For details
please refer to Appendices Il and IV.

Sources of changes in the rankings
Scores and rankings from one year to
the other are therefore not entirely
comparable. An effort was made,
however, this year for the first time,
at being transparent regarding the
sources of changes in rankings.
Table 2 details the source of the
changes in rankings, and includes six

columns:

1. The GII 2012 ranking out of 141
economies (A).

2. The GII 2012 ranking among
the economies included in the
GII 2011 ranking (B).

3. The GII 2011 ranking (out of
125 economies (C)).

4. For the 125 economies included
in the 2011 ranking, we provide
the difference between the GII
2011 and the GII 2012 ranking
(D = A — C). There are three
sources of changes in rankings:

a. The changes in rankings due
to improved or worsening
performance on the basis of
the 2011 model. These are
calculated by comparing the
GII 2011 ranking with the
rankings obtained with the
2011 framework and updated
data—that is, the data avail-
able in 2012 (E).

b. The changes in rankings
due to adjustments made to
the GII framework in 2012
compared with 2011. These
correspond to the comparison
of rankings with the GII 2011
and GII 2012 frameworks
with updated data only

(G = B — F); they can also be
calculated as a residual (F =
D-G-E).

c. The changes in rankings due
to the inclusion of 16 addi-
tional countries/economies.
These are calculated by com-
paring the GII 2012 rank-
ing with the same ranking
among the 125 economies
included in GII 2011. This
source is independent of the
GII ranking, only the sample
of countries matters (G =
B - A).

How to interpret this chart
Estonia gained four positions this
year, rising from rank 23 in the GII
2011 to 19 in the GII 2012. Estonia
lost one position because of the inclu-
sion of additional economies in the
GII 2012. If only those economies
included in the GII 2011 are con-
sidered, it gained five positions; four
positions were gained because of its
improved performance on the basis
of the 2011 model, and one position
was gained because of adjustments
made to the GII framework in 2012.
Yet these sources of changes in
rankings are only an approximation
at best; for some countries, some
weaknesses or strengths were also
revealed through better data cov-
erage. A different approach could
have been adopted, such as evalu-
ating performance by recalculating
last year’s rankings with this year’s
framework. Moreover, the statistical
treatment of indicators—a model-
ling choice that has no relation to the
conceptual framework—also has an
impact on scores and rankings. The
expansion of the sample of coun-
tries (16 countries added this year)
has a direct impact on the rankings
as well (E above), but also an indi-
rect impact through, among others,

the min-max normalization.

Although this exercise adds some
layers of complexity to the interpre-
tation of results, it allows analysts to
refine their assessment of the changes
in rankings. To that end, they are
also encouraged to look carefully at
the underlying components of the
rankings and at the country profiles.

The primary message of this
annex is that making inferences
about performance on the basis of
year-on-year differences in rank-
ings alone can be misleading. For
example, note that while Viet Nam
fell 25 positions in the rankings,
this is not at all an indicator of rela-
tively improving or worsening per-
formance: two positions were lost
because of the addition of econo-
mies, and 23 were lost because of
adjustments to the GII framework
in 2012. In other words, Viet Nam
would have kept its ranking among
the 125 economies of 2011 had we
maintained the GII 2011 framework
unchanged.




ANNEX 3

Statistical Tests on the Global Innovation Index

MiCHAELA SAISANA and DioNisis TH. PHILIPPAS, European Commission Joint Research Centre (Ispra, Italy)

The assessment of conceptual and
statistical coherence of the Global
Innovation Index (GII) and the esti-
mation of the impact of modelling
assumptions on a country’s perfor-
mance are necessary steps to ensure
the transparency and reliability of
the GII and enable policy makers to
derive more accurate and meaning-
ful conclusions and potentially guide
choices on priority setting and policy
formulation. Modelling the versatile
concepts underlying innovation at
national scale around the globe, as
attempted in the GII, raises practi-
cal challenges related to the quality
of data and the combination of these
into a single number.

The Econometrics and Applied
Statistics Unit at the European
Commission Joint Research Centre
(JRC) in Ispra (Italy) was invited
for a second consecutive year by
INSEAD and the World Intellectual
Property Organization (WIPO) to
audit the GII along two main issues:
the conceptual and statistical coher-
ence of the structure, and the impact
of key modelling assumptions on the
GII 2012 scores and ranks.'

Conceptual and statistical coherence in
the Gll framework

An earlier version of the GII model
was assessed by the JRC in March
2012. Fine-tuning suggestions were
made and taken into account in the
final version of the GII model. In
this way, the development of the

2012 GII moved from a one-way
design process to an iterative pro-
cess with the JRC with a view to set
the foundation for a balanced index.
This section will consider these
refinements and provide an addi-
tional assessment of the conceptual/
statistical coherence in the final GII
model. The entire process followed
four steps (see Figure 1):

Step 1: Conceptual consistency

Candidate indicators were selected
for their relevance to a specific
innovation pillar (based on litera-
ture review and expert opinion) and
timeliness. To represent a fair picture
of country differences, indicators
were scaled (by GDP, population,
total goods, or others), as appropri-
ate and where needed, either at the

source or by the GII team.

Step 2: Data checks

The most recently released data were
used for each country with a cut-
oft at year 2001. Countries were
included if data availability was at
least 63% (i.e., 54 out of 84 vari-
ables) and at least two of the three
sub-pillars in each pillar could be
computed. These two criteria were
jointly decided by the JRC and the
GII team as suitable for the dataset
already at hand from the GII 2011.
Data values outside the 2.0 inter-
quartile range® were checked for
reporting errors. Potentially prob-
lematic indicators that could bias

the overall results were identified as

those having skewness (absolute) > 2
and kurtosis > 3.5 and were treated
either by winsorisation (country val-
ues distorting the indicator distribu-
tion were assigned the next highest
value, up to the level where skew-
ness and kurtosis entered within the
specified ranges) or by taking the
natural logarithm (in case of more

than five outliers).

Step 3: Statistical coherence

Only two cases of strong collinear-
ity (i.e., Pearson correlation coef-
ficients greater than ~ 0.92) were
spotted within the same sub-pillar:
these involved variables 1.2.1 with
1.2.2, Regulatory quality and Rule
of Law; and finally 3.2.1 with 3.2.2
Electricity output and consump-
tion.* This issue was dealt with by
treating them as a single indicator
(by assigning half weight to each
normalized score). Besides these
four variables, 17 more variables in
the GII 2012 framework of 84 vari-
ables were assigned half weight in
order to arrive at sub-pillar scores
that were balanced in the under-
lying variables. For the same rea-
son, two sub-pillars—7.2 and 7.3,
Creative goods and services and
Online creativity—were assigned
half weight, while all other sub-pil-
lars were assigned a weight of 1.0.
These 0.5 or 1.0 weights were jointly
decided between the JRC and the
GII team, as scaling coefficients and
not as importance coefficients. The

alm was to attain a balance between
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Figure 1: Conceptual and statistical coherence in the Gll 2012 framework

Step 4. Qualitative review

Internal qualitative review (INSEAD, WIPO)
«  External qualitative review (JRC, international experts)

"

Step 3. Statistical coherence

overall Gll

«Assessment of grouping sub-pillars to pillars, to Sub-Indices, and to

« Use of weights as scaling coefficients to ensure statistical coherence
« Assessment of arithmetic average assumption

4

Step 2. Data check

two sub-pillars per pillar

« Availability requirements per country: coverage > 63% and at least

« Check for reporting errors (interquartile range)
« Qutlier treatment (skewness and kurtosis)

"

definition

Step 1. Conceptual consistency
- Compatibility with exisiting literature on innovation and pillar

« Scaling factors per indicator to represent a fair picture of country
differences (e.g., GDP, population, total exports)

Source: Saisana and Philippas, European Commission Joint Research Centre, 2012.

the contribution of variables to
their respective sub-pillars and also
a balance of the sub-pillars to their
respective pillars. Paruolo et al.
(2012) show that nominal weights in
weighted arithmetic averages are not
a measure of variable importance,
although weights are assigned so as
to reflect some stated target impor-
tance and they are communicated
as such. In weighted averages, the

ratio of two nominal weights gives
the rate of substitutability between
the two individual variables, and
hence can be used to reveal the tar-
get relative importance of individual
indicators. This target importance
can then be compared with ex-post
measures of variables’ importance,
such as the Karl Pearson’s ‘correla-

tion ratio’.

Principal component analysis
confirms the presence of a single
latent dimension in the first six pil-
lars (one component with an eigen-
value greater than 1.0) that captures
between 57% (business sophistica-
tion) and 80% (institutions) of the
total variance in the three underly-
ing sub-pillars. For the seventh pil-
lar (creative outputs), two principal
components have eigenvalues greater
than 1.0; nevertheless, the first com-
ponent captures 56% of the variance
of the three underlying sub-pillars.
Further, results confirm the expec-
tation that the sub-pillars are more
correlated to their own pillar than
to any other.

The five pillars in the Innovation
Input Sub-index also share a single
latent dimension that captures 80%
of the total variance. The five load-
ings are very similar to each other,
which suggests that building the
Input Sub-index as a simple aver-
age (equal weights) of the five pil-
lars is statistically supported by the
data. This analysis could not be car-
ried out on the Innovation Output
Sub-index given that it is made of
only two pillars>—Knowledge and
technology outputs and Creative
outputs, which are both correlated
strongly with the Output Sub-index
(Pearson correlation coefficients
0.92 and 0.90, respectively). This
latter implies that also the Output
Sub-index is well balanced in its two
pillars.

Finally, building the GII as the
simple average of the Input and
Output Sub-index is also statistically
justifiable because the Pearson corre-
lation coefficient of either sub-index
with the overall GII is roughly 0.90.
So far, results show that the con-
ceptual grouping of sub-pillars into
pillars, sub-indices, and in an over-
all GII is statistically coherent, has a
balanced structure (i.e., not domi-
nated by any pillar or sub-pillar), and




Table 1: Uncertainty parameters: missing values, aggregation and weights

Reference

Alternative

1. Uncertainty in the treatment of missing values

no estimation of missing data

Expectation Maximization (EM)

II. Uncertainty in the aggregation formula at the pillar level arithmetic average geometric average
1Il. Uncertainty intervals for the Gll weights
GlI Sub-Index Pillar Reference value for the weight Distribution assigned for robustness analysis
Innovation Input Institutions 0.2 U[0.1,0.3]
Human capital and research 0.2 U[0.1,0.3]
Infrastructure 0.2 U[0.1,0.3]
Market sophistication 0.2 U[0.1,0.3]
Business sophistication 0.2 U[0.1,0.3]
Innovation Output Knowledge and technology outputs 0.5 U[0.4,0.6]
Creative outputs 0.5 U[0.4,0.6]

Source: Saisana and Philippas, European Commission Joint Research Centre, 2012.

gives further justification for the use
of simple averages at the various lev-
els of aggregation.

Step 4: Qualitative review
Finally, the GII results, including
overall country classification and
relative performance in terms of
Innovation Input or Output, were
evaluated by the GII team and the
JRC to verify that the overall results
are, to a great extent, consistent with
current evidence, existing research
or prevailing theory.
Notwithstanding these statistical
tests and the positive outcomes on
the statistical coherence of the GII
structure, it is important to men-
tion that the GII model is and has
to be open for future improvements
as better data, more comprehensive
surveys and assessments, and new
relevant research studies become

available.

Impact of modelling assumptions on the
Gll results

Every country score on the over-
all GII and its two Innovation Sub-
Indices depends on choices: the
seven-pillar structure, the selected
variables, the estimation or not of

missing data, the normalization of
the variables, the weights assigned to
them, and the aggregation method,
among other elements. Some of these
choices are based on the opinion of
experts in the field (e.g., the selec-
tion of variables and equal weights
within pillars) or common practice
(e.g., min-max method to normal-
ize the variables in 0 to 100 scale),
driven by statistical analysis (e.g.,
treating outliers) or simplicity (e.g.,
no estimation of missing data). The
aim of the robustness analysis is to
assess to what extent these choices
might impact the GII results. We
have dealt with these uncertainties
in order to check their simultane-
ous and joint influence with a view
to fully acknowledging their impli-
cations. In the present analysis, the
data are assumed to be error-free
since INSEAD already undertook
a double-check control of poten-
tial outliers and eventual errors and
typos were corrected during this
phase (see Step 2 in Figure 1).

The robustness assessment of the
GII was based on the combination
of a Monte Carlo experiment and
a multi-modelling approach. This
type of assessment aims to respond to
eventual criticism that the country

scores associated with aggregate
measures are generally not calcu-
lated under conditions of certainty,
even if they are frequently presented
as such.® The Monte Carlo simula-
tion related to the issue of weight-
ing and comprised 1,000 runs, each
corresponding to a different set of
weights of the seven pillars ran-
domly sampled from uniform con-
tinuous distributions centred in the
reference values. The choice of the
range for the weights’ variation has
been driven by two opposite needs:
on the one hand, to ensure a wide
enough interval to have meaning-
ful robustness checks; on the other
hand, to respect the rationale of the
GII that the Input Sub-Index (five
pillars) and the Output Sub-Index
(two pillars) are placed on equal
footing when building the over-
all GII. Given these considerations,
limit values of uncertainty inter-
vals have been defined as shown
in Table 1. The multi-modelling
approach involved combinations of
the remaining two key assumptions
on the ‘no imputation’ of missing
data and the aggregation formula at
the pillar level. The GII developing
team, for transparency and replica-
bility, opted not to estimate missing
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Figure 2a: Robustness analysis (Gl rank vs. median rank, 90% confidence intervals)
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GlI 2012 ranks and interval of simulated ranks

Source: Saisana and Philippas, European Commission Joint Research Centre, 2012.

Countries/Economies

@  Median rank
= (Il 2012 rank

Note: The Spearman rank correlation between the median rank and the GIl 2012 rank is 0.996. Median ranks and intervals are calculated over 4,000 simulated scenarios combining different sets of weights, imputed versus non imputed (missing) values and

geometric versus arithmetic average at the pillar level.

data and instead calculated sub-pillar
and pillar scores using only available
information per country. The “no
imputation” choice, which is com-
mon in relevant contexts, might
discourage countries from report-
ing low data values.” To overcome
this limitation, we opted to use the
Expectation Maximization (EM)
algorithm.* Regarding the GII
assumption on the aggregation func-
tion (arithmetic average), and despite
that it received statistical support in
the previous section, decision-the-
ory practitioners have challenged
this type of aggregation because of
inherent theoretical inconsistencies
and because of the fully compensa-
tory nature, in which a comparative
high advantage on few variables can
compensate a comparative disad-
vantage on many variables.” Hence,
we considered the geometric aver-
age instead,'” which is a partially

compensatory approach and further

‘motivates’ countries to improve in
the dimensions of innovation where
they perform poorly, as opposed to
in any dimension (which is instead
done under the arithmetic average).

Consequently, we tested four
models based on the combination
of ‘no imputation’ versus EM, or
arithmetic versus geometric average.
Combined with the 1,000 simula-
tions per model to account for the
uncertainty in the weights at the pil-
lar level, we carried out altogether
4,000 simulations for the GII, and
an equal number of simulations for
either the Innovation Input or the
Innovation Output Sub-index (see
Table 1 for a summary of the uncer-
tainties considered in the GII 2012).

Uncertainty analysis results

The main results of the robustness
analysis are shown in Figure 2 with
median ranks and intervals com-
puted across the 4,000 Monte Carlo

simulations for the overall GII, and
the two Innovation 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. GII ranks are
rather robust: the median rank s close
to the reference rank (less than four
positions for 75% of the countries).
Results for the Input Sub-Index are
more robust (75% of the countries
shift less than 3 positions), while the
Output Sub-Index is more sensitive
to the methodological choices (75%
of the countries shift less than 6 posi-
tions). The fact that the Output Sub-
Index is more sensitive to method-
ological changes is twofold: there are
only two pillars and they are only
moderately associated to each other
(Pearson correlation coefficient:
0.65). However, it cannot be ruled

out altogether that the correlation




Figure 2b: Robustness analysis (Input rank vs. median rank, 90% confidence intervals)
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Gl12012: Input rank and interval of simulated ranks

Countries/Economies

Source: Saisana and Philippas, European Commission Joint Research Centre, 2012.
Note: The Spearman rank correlation between the median rank and the Input rank is 0.998. Median ranks and intervals are calculated over 4,000 simulated scenarios combining different sets of weights, imputed versus non imputed (missing) values and
geometric versus arithmetic average at the pillar level.

Figure 2c: Robustness analysis (Output rank vs. median rank, 90% confidence intervals)

! @  Median rank

1 == (112012 Output rank
2

31
41
51
61
n
81
91
101
m
121
131
141

Gl1 2012: Output ranks and interval of simulated ranks

Countries/Economies

Source: Saisana and Philippas, European Commission Joint Research Centre, 2012.
Note: The Spearman rank correlation between the median rank and the Output rank is 0.988. Median ranks and intervals are calculated over 4,000 simulated scenarios combining different sets of weights, imputed versus non imputed (missing) values and
geometric versus arithmetic average at the pillar level.

~
(%]

1: Statistical Tests on the Gll

THE GLOBAL INNOVATION INDEX 2012




~
(=)

1: Statistical Tests on the Gll

THE GLOBAL INNOVATION INDEX 2012

Table 2: Gl 2012 and Input and Output Sub-Indices: Ranks and 90% confidence intervals

Gl 2012 Input Sub-Index Output Sub-Index
Country/Economy Rank Interval Rank Interval Rank Interval
Switzerland 1 [1,1 4 [3,6] 1 1,11
Sweden 2 [2,2] 3 [3,5] 2 [2,2]
Singapore 3 [3,5] 1 [1,1] n [8,14]
Finland 4 [3,5] 6 [4,10] 5 [3,5]
United Kingdom 5 [4,6] 5 [3,8] 6 [6,9]
Netherlands 6 [5,8] 15 [12,17] 3 [3,4]
Denmark 7 [5,8] 8 [5,8] 9 [7,10]
Hong Kong SAR, China 8 [5,14] 2 [2,2] 25 [12,26]
Ireland 9 [8,13] 7 [3,1] 14 [12,19]
United States 10 [9,16] 9 [7,12] 16 [15,19]
Luxembourg 1 [8,12] 14 [11,16] 10 [9,11]
(anada 12 [12,17] 10 [8,10] 20 [16, 25]
New Zealand 13 [12,19] 12 [11,17] 15 [12,24]
Norway 14 [10,18] n [8,15] 17 [14,23]
Germany 15 [9,16] 23 [20, 23] 7 [5,7]
Malta 16 [11,19] 27 [25,32] 4 [4,6]
Israel 17 [12,22] 17 [12,22] 13 [12,21]
Iceland 18 [13,20] 19 [15,23] 12 [11,16]
Estonia 19 [12,19] 24 [24,25] 8 [8,9]
Belgium 20 [19,22] 20 [17,22] 18 [17,23]
Korea, Rep. 21 [17,22] 16 [12,18] 24 [18,26]
Austria 22 [20,22] 21 [20,23] 21 [15,23]
Australia 23 [23,26] 13 [12,15] 31 [29,32]
France 24 [23,25] 22 [21,23] 26 [25, 26]
Japan 25 [23,27] 18 [16,19] 28 [27,31]
Slovenia 26 [25,27] 32 [28,32] 2 [16, 24]
Czech Republic 27 [24,27] 31 [28,32] 23 [18,24]
Cyprus 28 [28,32] 25 [25,29] 32 [31,37]
Spain 29 [28,31] 26 [25,29] 35 [32,35]
Latvia 30 [28,32] 36 [32,38] 27 [27,29]
Hungary 3 [28,32] 37 [32,37] 29 [27,29]
Malaysia 32 [31,35] 29 [25,32] 38 [36,42]
Qatar 33 [32,42] 30 [27,39] 41 [38, 46]
China 34 [28,37] 55 [43, 65] 19 [14,24]
Portugal 35 [32,35] 33 [30, 36] 33 [32,35]
Italy 36 [34,37] 34 [33,37] 39 [35,41]
United Arab Emirates 37 [35,43] 28 [25,32] 51 [47,68]
Lithuania 38 [35,38] 38 [36,39] 37 [36, 38]
Chile 39 [38,45] 5] [40, 46] 34 [32,45]
Slovakia 40 [37,41] 40 [39,43] 5] (40, 45]
Bahrain 41 [40, 50] 35 [33,37] 60 [59, 69]
(roatia LY} [41,45] 44 [41, 46] 45 [42, 46]
Bulgaria 43 [39, 44] 47 [44, 48] 42 [38,43]
Poland 44 [42, 46] 41 [40, 43] 50 [44, 50]
Montenegro 45 [39,47] 48 [43,51] 44 [38, 48]
Serbia 46 [41, 48] 65 [54, 67] 36 [33,36]
Oman 47 [46,71] 42 [40, 53] 55 [54,80]
Saudi Arabia 48 [47, 67 39 [38,42] 70 [64, 86]
Mauritius 49 [46, 54] 49 [44, 63] 48 (48, 59]
Moldova 50 [43,50] 79 [74, 84] 30 [29,31]
Russian Federation 51 [47,54] 60 [50, 65] 49 [43,52]
Romania 52 [48, 54] 51 [48, 54] 57 [49, 58]
Brunei Darussalam 53 [51,63] 46 [45,52] 69 (66, 71]
South Africa 54 [49, 64] 45 [36,52] 73 [71,75]
Kuwait 55 [51,68] 61 [55,65] 54 [51,67]
Jordan 56 [52,63] 72 [66, 80] 46 [44, 53]
Thailand 57 [51,61] 59 [50, 67] 56 [54, 60]
Brazil 58 [51,61] 69 [61,73] 52 [49, 52]
Tunisia 59 [57,74] 64 [54, 68] 58 [56, 78]
Costa Rica 60 [54,63] Al [64, 76] 53 [50, 54]
Lebanon 61 [56, 68] 62 [53,69] 63 [58, 66]
Macedonia, FYR 62 [56, 65] 52 [50, 60] Al [66,71]
Ukraine 63 [50, 65] 78 [68, 84] 47 [44, 50]
India 64 [57,77] 9% [87,102] 40 [39, 56]
Colombia 65 [62,70] 58 [52, 64] 72 [69, 75]
Greece 66 [58,71] 50 [47, 58] 82 [70, 82]
Uruguay 67 [56, 69] 68 [64,71] 67 [57,69]
Mongolia 68 [50,73] 53 [50, 61] 79 [54, 80]
Armenia 69 [67,74] 73 [71,81] 68 [63, 70]
Argentina 70 [60, 74] 76 [67, 80] 66 [59, 67]
Georgia 71 [67,77] 63 [56, 73] 81 [75,82]




Table 2: Gl 2012 and Input and Qutput Sub-Indices: Ranks and 90% confidence intervals (cont@)
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Gl 2012 Input Sub-Index Output Sub-Index
Country/Economy Rank Interval Rank Interval Rank Interval
Bosnia and Herzegovina 72 [70,79] 66 [56,79] 80 [72, 80]
Namibia 73 [71, 86] 56 [54,73] 87 [82,97]
Turkey 74 [64,75] 81 [75,83] 61 [57,63]
Peru 75 [70, 83] 57 [51,71] 88 [85,99]
Vietnam 76 [67,81] 83 [75,90] 59 [58, 65]
Guyana 77 [58,79] 86 [74,94] 64 [48, 65]
Belarus 78 [60, 81] 80 [69, 85] 75 [57,79]
Mexico 79 [77,81] 70 [65,73] 86 [81, 86]
Belize 80 [74,81] 87 [80,91] 74 [62,74]
Trinidad and Tobago 81 [79, 87] 74 [70,79] 84 [83,99]
Swaziland 82 [79, 96] 99 [94,110] 65 [60, 83]
Kazakhstan 83 [78, 86] 67 [55,67] 105 [92,107]
Paraguay 84 [79,87] 103 [95,105] 62 [58,76]
Botswana 85 [79,94] 54 [52,67] 121 [101,122]
Dominican Republic 86 [84,97] 93 [88,101] 77 [75,91]
Panama 87 [74,119] 75 [71,83] 100 [71,136]
Morocco 88 [81,89] 88 [81,90] 90 [81,92]
Azerbaijan 89 [86,92] 85 [81,90] 94 [92, 96]
Albania 90 [86, 95] 82 [75,93] 98 [89,101]
Jamaica 91 [87,101] 77 [74,89] 107 [101,121]
Ghana 92 [89,109] 91 [90, 951 93 [92, 126]
El Salvador 93 [91,96] 94 [90, 971 91 [91,97]
Sri Lanka 94 [87,102] 15 [106, 118] 76 [74, 86]
Philippines 95 [88, 100] 106 [99,113] 83 [79, 88]
Kenya 96 [88,99] 89 [80,91] 14 [99, 114]
Senegal 97 [93, 106] 14 [103,119] 78 [77,101]
Ecuador 98 (88, 100] 109 [104, 116] 85 [75,91]
Guatemala 99 [97,109] 98 [93,101] 101 [99,122]
Indonesia 100 [93,112] 113 [102,122] 89 [88,105]
Fiji 101 [85,109] 84 [78,94] 124 [84,127]
Rwanda 102 [98, 131] 95 [92, 108] 13 [105, 135]
Egypt 103 [91,103] 104 [94,105] 99 [88,102]
Iran 104 [99,111] 97 [89,115] n7 [103,120]
Nicaragua 105 [103, 114] 102 [97,112] 119 [114,119]
Gabon 106 [102,119] 112 [107,123] 106 [88,121]
Zambia 107 [102, 120] 122 [107,129] 9% [93, 120]
Tajikistan 108 [102, 114] 11 [106, 123] 109 [93,112]
Kyrgyzstan 109 [99,118] 90 [82,96] 131 [127,132]
Mozambique 110 [105, 115] 107 [103,118] 115 [109, 116]
Honduras 1 [102,112] 105 [101,111] 116 [109,117]
Bangladesh 12 [102,125] 18 [114,133] 104 [98,115]
Nepal 13 [108, 122] 127 [121,130] 95 [91,111]
Bolivia 14 [97,118] 108 [92,112] 120 [105,121]
Zimbabwe 15 [104,131] 130 [121,141] 92 [84,95]
Lesotho 16 [97,122] 92 [89,101] 133 [107,133]
Uganda n7 [112,122] 121 [106, 126] 12 [108, 125]
Venezuela 18 [106, 125] 126 [110,135] 103 [101,114]
Mali 19 [110,127] 131 [118,135] 97 [94,121]
Malawi 120 [114,125] 110 [104,118] 122 [117,129]
Cameroon 121 [111,136] 125 [119,130] m [104,135]
Burkina Faso 122 [119,130] 120 [108,127] 123 [118,133]
Nigeria 123 [119,135] 134 [120, 138] 102 [100, 135]
Algeria 124 [117,131] 101 [95, 106] 134 [133,137]
Benin 125 [118, 136] 132 [128, 140] 108 [101,123]
Madagascar 126 [112,128] 116 [109, 119] 126 [116,129]
Uzbekistan 127 [118, 136] 100 [92,127] 137 [119,138]
Tanzania 128 [124,133] 7 [110, 124] 129 [124,137]
Cambodia 129 [126,133] 19 [113,125] 132 [130,132]
Gambia, The 130 [121,132] 128 [122,133] 125 [111,125]
Ethiopia 131 [129, 136] 124 [121,129] 128 [126, 135]
Syria 132 [124,133] 123 [117,126] 130 [126, 130]
Pakistan 133 [115,134] 140 [134,141] 110 [90, 110]
Cote d'lvoire 134 [124,136] 139 [131,139] 118 [111, 126]
Angola 135 [132,141] 133 [128,139] 127 [123,141]
Togo 136 [112,138] V135 [128,139] 136 [99, 136]
Burundi 137 [135,139] 137 [131, 140] 135 [132,139]
Lao PDR 138 [125,139] 129 [124,139] 139 [113,139]
Yemen 139 [137,140] 138 [129,139] 138 [137,139]
Niger 140 [137,140] 136 [132,139] 140 [131, 140]
Sudan 141 [140, 141] 141 [139, 141] 141 [140, 141]
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Figure 3a: Sensitivity analysis: Impact of modelling choices Figure 3b: Sensitivity analysis: Impact of modelling choices
(Imputation) (Geometric average)
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Source: Saisana and Philippas, European Commission Joint Research Centre, 2012.
Note: Rs = Spearman rank correlation; imputation based on expectation-maximization algorithm.




could improve as data become avail-
able, as suggested by theory. In fact,
between 2011 and 2012 the associa-
tion between these two output pil-
lars increased from 0.51 to 0.65.The
currently observed moderate cor-
relation might be caused by (1) the
fact that missing values are particu-
larly distorting; (2) the use of count
and not value variables; (3) the use
of proxies due to the lack of statis-
tics, particularly on 7.2 (expenditure
on recreation and culture, exports of
creative goods and services as prox-
ies for creative outputs). For an in
depth discussion of these results,
the reader is referred to Saisana and
Philippas, 2012.

For transparency, Table 2 reports
the original country ranks and the
90% interval for the simulated rank
for the GII, the Input Sub-Index,
and the Output Sub-Index. Our
intention is to be explicit about on
which countries the simulated inter-
val either does not include the ref-
erence rank or is too wide to allow
for a reasonable inference. Overall,
all country ranks in the GII or
any of the Innovation Sub-Indices
lay within the simulated intervals.
Simulated intervals are narrow
enough for most countries (less than
10 positions) to allow for meaning-

ful inferences to be drawn.

Sensitivity analysis results

Complementary to the uncertainty
analysis, sensitivity analysis has been
used to identify which of the mod-
elling assumptions have the high-
est impact on certain country ranks.
Detailed results are available in the
main JRC assessment report, but the
main conclusion is that the impact
of the imputation alone is notewor-
thy for some countries, although it
may be moderated when consider-
ing a geometric aggregation and a
variation in the weights for the pil-
lars. Figure 3 plots the reference GII

ranks (and the two sub-indices) ver-
sus one-at-a-time changes of either
the imputation method or the aggre-
gation formula.

These plots show that the most
influential assumption is the choice
of no imputation versus EM impu-
tation in particular for the Output
Sub-Index, then for the GII and least
for the Input Sub-index. For exam-
ple, in one case a country does not
shift position if a geometric aggrega-
tion is applied, although it is found
to lose 24 positions in the Output
ranking if EM imputation is applied.
Ifboth assumptions are changed (and
weights remain at the reference val-
ues), the impact of the imputation
would be moderated. This sensitiv-
ity is the result of data availability.
Although all countries have data cov-
erage above 70% in the Input vari-
ables, 21 countries have data cover-
age below 65% in the Output vari-
ables, which explains the impact of
imputation on these countries ranks.
Sensitivity analysis, by assessing the
impact of the modelling choices,
has given more transparency in the
entire process and can help to appre-
ciate the GII results with respect to
the assumptions made during the
development phase. Sensitive ranks
usually concern countries with poor
data coverage on the Innovation
Output Sub-Index, and to a more
limited extent on the Innovation
Input Sub-Index—an impact that
propagates to the estimation of the
overall GII. For an in depth dis-
cussion of these results, the reader
is referred to Saisana and Philippas,
2012.

The recommendation for the
future would be to apply the 63%
criterion for data availability within
each of the two sub-indices so as to
avoid drawing a better picture for
countries with poor data quality on
one of the two sub-indices, in par-
ticular on the Innovation Output

Sub-Index. For this year, drawing
upon the analysis made by the JRC,
the recommendation is to consider
country ranks in the GII 2012 and
in the Input and Output Sub-Indices
not only at face value but also within
the ranges simulated by uncertainty
analysis in order to better appreci-
ate to what degree a country rank
depends on the methodological
choices made during the develop-
ment of the GII 2012.

Conclusion

The JRC analysis suggests that the
conceptualized multi-level struc-
ture of the GII 2012 is statistically
coherent and balanced (i.e., not
dominated by any pillar or sub-pil-
lar). Furthermore, the analysis has
offered statistical justification for
the weights and the use of arithme-
tic averaging at the various levels of
aggregation. Together with other
fine-tuning suggestions made in the
sections above, a key recommenda-
tion for future years is to apply the
data coverage criterion for countries’
inclusion not at the overall GII level,
as 1s currently done, but within each
of the two Innovation Sub-Indices.
Furthermore, the ‘no imputation’
choice for not treating missing val-
ues, commoninrelevant contextsand
justified on grounds of transparency
and replicability, can at times have
an undesirable impact on aggregate
scores, with the additional negative
side-effect that it may discourage
countries from reporting low data
values. Finally, the GII team’s choice
this year to use weights as scaling
coefficients during the development
of the index constitutes a significant
departure from the traditional vision
of weights as a reflection of indica-
tors’ importance in a weighted aver-
age. Such a consideration will hope-
fully be made also by other develop-
ers of composite indicators.

~
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Overall, GII country ranks are
in most cases fairly robust (less than
three positions shift for 94 out of
141 countries) to methodological
assumptions related to the estima-
tion of missing data, weighting and
aggregation formula. Consequently,
inferences can be drawn for most
countries in the GII, although some
caution may be needed for a few
countries. Note that perfect robust-
ness would have been undesirable
because this would have implied
that the GII components are per-
fectly correlated and hence redun-
dant. The JRC analysis suggests
that the GII 2012 and its Innovation
Input and Output Sub-Indices are
fairly robust to the methodological
choices without being redundant.

Notes

1 The JRC analysis was based on the
recommendations of the OECD/EC JRC
Handbook on Constructing Composite
Indicators (2008) 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 The 'interquartile range’ is the difference
between the upper (75% of values) and the
lower (25% of values) quartiles.

3 Groeneveld and Meeden (1984) set the
criteria for absolute skewness above 1 and
kurtosis above 3.5. The skewness criterion
was relaxed to account for the small sample
(130 countries).

4 High collinearity can be problematic when
analysing the statistical coherence of a
framework and may result in aggregate
scores that are dominated by the highly
collinear indicators.

5  Principal Components Analysis requires at
three least pillars (variables in general).

6  Saisana et al., 2005; Saisana et al,, 2011.

7 Note that here 'no imputation”is equivalent
to replacing missing values with the average
of the available data within each sub-pillar.

8  The Expectation-Maximization (EM) algorithm
is an iterative procedure that finds the
maximum-likelihood estimates of the
parameter vector by repeating two steps:

(1) The expectation E-step: Given a set of
parameter estimates, such as a mean vector
and covariance matrix for a multivariate
normal distribution, the E-step calculates the
conditional expectation of the complete-
data log likelihood given the observed

data and the parameter estimates. (2) The
maximization M-step: Given a complete-data
log likelihood, the M-step finds the parameter
estimates to maximize the complete-data
log likelihood from the E-step. The two steps
are iterated until the iterations converge. See
Little and Rubin, 2002.

9  Munda, 2008.

10  In the geometric average, pillars are
multiplied as opposed to summed in the
arithmetic average. Pillar weights appear
as exponents in the multiplication. All pillar
scores were greater than 1.0, hence there
was no reason to rescale them to avoid zero
values that would have led to zero geometric
averages.
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CHAPTER 2

The Role of Public-Private Partnerships in Driving Innovation

Louts WiTTERs, RevITAL MAROM, and KURT STEINERT, Alcatel-Lucent

The term ‘public-private partner-
ship” (PPP) describes a relationship
in which public and private resources
are blended to achieve a goal or set
of goals judged to be mutually ben-
eficial both to the private entity and
to the public. The term has gained
prominence as its importance has

become more significant over time.

The role of public-private partnerships in
national economies

The use by governments or public
authorities of private contributions
for public benefit is nearly as old as
recorded history." For example, in
the city-state of Athens in the 4th
century BC, prominent citizens
made major contributions in order
to stage public festivals and religious
events and to build public buildings
and monuments. Some centuries
later, when the Roman army con-
quered large parts of Europe and
the Mediterranean region, civilians
worked hand-in-hand with the
army to exploit the new territories
and build needed infrastructure.
PPPs have a long history in the
United States of America (USA) as
well: the principle that government
and political leaders should use and
support private businesses—in order
to develop scientific advancement
and innovations for the benefit of the
society—was well established at the
time the country’s constitution was
written. One of the first instances of
a PPP in the New World occurred in

1742 when Benjamin Franklin estab-
lished the American Philosophical
Society of Philadelphia, which—
together with the Pennsylvania
House of Representatives—spon-
sored the founding of the University
of Pennsylvania, the first medical
school in the British colonies. The
purpose of this collaboration was to
make advancements in agriculture,
science, and medicine available to
all citizens. Another, more recent,
renowned project that brought the
business world and government
together in the public interest was
the building of the Paris metro: the
tunnels were constructed by the city,
while the tracks, energy, signalling,
and rolling stock were provided by
the operator, a Belgian entrepreneur.

In today’s economic environ-
ment, PPPs are defined as contrac-
tual agreements between a public
agency or public-sector authority
and a private-sector entity that allow
for greater private participation in
the delivery of public services, or
in developing an environment that
improves the quality of life for the
general public (Figure 1). Under such
a legal construction, the partners
share risk, reward, and responsibil-
ity for a shared investment.” These
partnerships are not simply tools for
funding projects, but they require
full commitment from all partners
for the entire undertaking.

The PPP legal construction can
cover three types of arrangements.

First, it can be used to introduce

private-sector ownership into
state-owned businesses through a
public listing or the introduction
of an equity partner. Second, it can
become a private finance initiative,
where the government takes advan-
tage of private-sector management
skills by awarding long-term fran-
chises to a private-sector partner,
which assumes the responsibility for
constructing and maintaining the
infrastructure and for providing the
public service. Third, it can cover
the selling of government services
to private-sector partners, which can
better exploit the commercial poten-
tial of public assets. In these three
arrangements, the private-sector
consortium typically forms a special
company—called a ‘special purpose
vehicle” (SPV)—to develop, build,
maintain, and operate the assets
for the contracted period. In cases
where the government has invested
in the project, it is usually—but not
always—allotted an equity share in
the SPV. Within the PPP, it is the
SPV that signs the contract with the
government and with subcontrac-
tors to build the facility and then

maintain it.

Achieving urban sustainability through
public-private partnerships

History has frequently shown that
PPPs can improve urban living
through collaborations that combine
innovative efforts from the private

sector, forward-thinking policies
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Figure 1: Typical structure of a PPP project
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from governments, and support
from nonprofit organizations.” This
is still true: today’s cities too can be
transformed by forging PPPs that
encourage new ways of doing things.
What makes the current situation
different from that of the past is that
information and communication
technologies (ICT) are reinforcing
and expanding these PPPs beyond all
previous limitations and boundaries.
PPPs that incorporate—in innova-
tive and creative ways—the deploy-
ment and use of ICT have the power
to improve the services that matter
most to city residents: education,
transportation, economic develop-
ment, public safety, healthcare, and
social services. Rather than simply
cut back on these services in the
face of budget deficits, governments
can work with private corporations
to transform the way such services
are delivered by using ICT through

initiatives such as e-government,

Concesssion/
contract agreement

PROJECT COMPANY
(SPV)

Revenue

CUSTOMERS/
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remote healthcare, and intelligent
transport.

A good example is
Cities,* a USA-based innovative

philanthropic collaborative of 22

Living

foundations and financial institu-
tions that takes a comprehensive
approach to improving the lives of
low-income people and revitalizing
the urban areas in which they live.
Living Cities works to connect city
governments and private partners to
ensure that key urban issues—such
as green jobs, housing, education,
and neighbourhood stabilization—
are addressed in innovative ways. In
another example, in Europe the Liv-
ing Labs PPP of city governments
and private companies aims to cre-
ate a user-driven open innovation
eco-system where users live, work,
study, play and entertain (Figure 2).°
In this real living environment, the
participants—in cooperation with

government institutions and private

SPONSORS AND
SHAREHOLDERS

m
>
<
m
=
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“

companies—co-create, experiment,
and test new ideas, new products,
and new services. Ultimately this
approach is expected to lead to user-
centric solutions and social innova-
tion processes. Crucial drivers of the
Living Labs are ICT and the Internet,
which are at the heart of the open
co-creation; the platforms and open
connectivity, which are key facilita-
tors; and open innovation, which is
the soul of competitiveness and new
services.

What is more, individual cities
(e.g., Oulu in Finland, Dubuque
in the USA, and Beijing in China)
are pursuing their own models for
using PPPs for urban development.
The Oulu city project is using the
living lab approach to win inward
investment for the city; this suc-
cessful undertaking has encouraged
some companies to locate research
and development resources in the

city. The city of Dubuque (Iowa,




Figure 2: European network of Living Labs
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Source: www.openlivinglabs.eu.

USA) is leveraging a PPP to amplify
the potential benefits of the Energy
Efficiency and Conservation Block
Grant funding programme from the
federal government. The PPP aims at
making the city ‘smart’ by reducing
energy consumption and greenhouse
gas emissions, and by building up
the community’s technical capacity
to conduct energy-efficient retrofits
of existing infrastructure, ultimately
helping to foster local job creation.
The city of Beijing used the PPP
model in the building and operation
of the city’s fourth subway line (28
kilometres long, with 24 stations),
with companies from both inside

and outside of China participating.

Although these efforts do help
to highlight the effectiveness of the
PPP model, they are hardly the rule.
The overwhelming majority of PPPs
are still issue-specific, focusing on a
particular area of civic engagement
such as education, healthcare, the
environment, or the arts. Few such
initiatives are elevated to the level
of an entire city, where all of the
issues noted above and many more
intersect. However, as cities struggle
to overcome economic stress and
accommodate rapid population
growth, they must pursue an inter-
connected model of problem solving.
Innovation from the private sector

can be extremely beneficial in this

process by leveraging the capabili-
ties of ICT to make all the systems
used to supply the city with services
smarter, more efficient, and more
effective. Similarly, the public sector
can explore models that have proven
to be successful in corporations and
other enterprises. The first step in
such an innovative transformation is
the creation of a city-wide strategy
that allows leaders to view their cit-
ies as an interdependent system of
systems, and to assess ways in which
ICT can be used to improve them
all.

E
w
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Box 1: Public-private partnerships
in the ICT sector

e-Mitra (India): This project was
undertaken by the government of the
Indian state of Rajasthan and local ser-
vice providers to deliver e-government
services (e.g., forms, birth certificates,
information) to Indian citizens via
dedicated centres and kiosks.

Eastern African Submarine Cable
System (EASSy): This is a multi-
country, multi-partner consortium set
up to connect 21 countries in East
Africa with each other and with the
rest of the world via undersea optical
fibre cables.

Estonia Rural Connectivity: This
project exhibits cooperation between
the national authorities and the Esto-
nian Telephone Company to expand
access to broadband communications
services in scarcely populated areas.

Egypt Smart Village: This is a technol-
ogy park/PPP between Egypt’s Ministry
of Information and Communication
Technology and a private consortium
designed to remove obstacles for ICT
firms investing in the country.

SOURCE: infoDev and ITU, available at www.
ictregulationtoolkit.org/en/PracticeNote.
aspx?id=3160 (accessed 19 April 2012).

Driving key social and economic sectors
through public-private partnerships
PPPs have been heavily promoted
in key sectors such as education and
healthcare with the aim of improv-
ing efficiency and innovation in
the generation and performance
of public services. However, the
infrastructure for improvement in
these sectors comes from the ICT
sector, where many PPPs have been
established to respond in faster

and more inventive ways to the

ever-increasing demands of custom-
ers.® One example is the European
Union (EU)’s Future Internet PPP,
which covers a research program co-
funded by private enterprises and the
European Commission’s Informa-
tion Society and Media Directorate
General. This project addresses some
of the key challenges described in

in

its Digital Agenda for Europe®
particular, Europe’s competitiveness
in future Internet technologies and
systems and the need to make public-
service infrastructures and business
processes significantly smarter—
more intelligent, more efficient,
more sustainable—through tighter
integration with Internet connectiv-
ity and computing capabilities.

PPPs in the ICT field are driven
primarily by mobile applications
and more affordable Internet access
(see Box 1). The success of an
ICT-centric PPP project depends
largely on the establishment of eco-
nomically viable business models
and self-sustaining schemes for the
delivery of e-services, because most
private participants are interested in
PPPs only if there is a possibility of
a return on their investment (and
the associated risk that is deemed
worth taking). However, global
initiatives—such as the Digital
Opportunity Task Force, the Global
Knowledge Partnership, and the
World Summit on the Information
Society’—have increased awareness
of the vital role that PPPs play in
providing access to ICT for all as an
instrument for social, industrial, and
economic innovation.

Schooling and education is,
in general, largely provided and
financed by governments,'” but
unmetdemand for education coupled
with shrinking government budgets
requires that—in many parts of the
world—public-sector organizations
develop partnerships with the pri-
vate sector if educational needs are to

be met. The main rationale behind
these PPPs is that private companies
can stimulate equitable access to
education and, ideally, can improve
learning outcomes.'' In low-income
countries, excess demand for school-
ing results in private supply when the
state cannot afford schooling for all.
In high-income countries, demand
for ‘differentiated” education leads
to a call for private schooling, as
a sophisticated clientele demands
different kinds of schools. Just as
importantly, expectations of the
integration of new devices to access
the Web, along with the availability
of new broadband networks and new
social networking applications and
the increasing availability of educa-
tional content for online learning,
are becoming a crucial part of global
education and learning services.
The transport sector has seen
multiple PPP initiatives, which aim
to upgrade transportation infrastruc-
ture with innovative ways of fund-
ing, technological development, and
streamlined management.””? The EU
is enablinginnovation by co-funding
a €5 billion European Green Cars
PPP initiative that would improve
the sustainability of all European
road transport and accelerate the
move towards the electrification of
road and urban transport."” Between
2005 and 2008, more PPPs for sur-
face transportation facilities were
established in the USA than during
any comparable period in that coun-
try.'* One example is the collabo-
ration between the Carlyle Group
and Doctor’s Associates—called
Project Service—which resulted
in the formation of a 35-year PPP
with the State of Connecticut to
redevelop, operate, and maintain the
23 highway service areas across the
state. Project Service will reduce the
energy usage and emissions associ-
ated with trucks by implementing

new environmental technologies.




Similar efforts are underway
in the manufacturing sector. For
instance, the EU is supporting a
€1.2 billion Factories of the Future
PPP initiative to promote the com-
petitiveness and sustainability of the
European manufacturing industry.'
The initiative has embarked on its
first 25 research projects, which
focus on four main innovation
areas: (1) smart factories, by using
more streamlined ICT or the next
generation of robotics, automa-
tion, planning, and simulation; (2)
digital factories, which reduce the
need for physical prototyping; (3)
sustainability and exploiting new
methods, or new green technolo-
gies and people-friendly strategies
in factories; and (4) rethinking the
use of materials or processing with
new high-performing materials.

Othersectorsthatwitness the PPP
as a framework for action to direct
basic research and basic services are
the agriculture and healthcare sector
(see Box 2).

Public-private partnerships: Inseparable
parts of international and national
innovation policies

PPPs in the field of technologi-
cal innovation are essential for the
competitiveness of regions and
individual countries, and vari-
ous regions are making moves to
identify the best use of PPPs in this
respect. The European Commis-
sion, for instance, is building up a
specific legal framework to facilitate
the creation of PPPs and ensure that
risks and responsibilities are shared.'
The intent is to guarantee access
to finance through grants, public
procurement, or investment. In the
Middle East and North Africa, PPPs
are also taking centre stage in terms of
regulatory requirements.”” The need
for the rapid delivery of large-scale
and complex projects conflicts with

significant capital needs that should
remain available for infrastructure,
education, and healthcare. This puts
heavy constraints on public budgets,
but the availability of private capital
is also constrained because investors
are now more risk-aware than they
were earlier, and are less willing
to take risks in emerging markets.
On the flip side, efficiency gains
from private-sector involvement are
believed to be considerable.

Countries are also defining legal
frameworks and policies to make
the usage of PPPs more transparent
and better integrated in the national
context. Studies by the Organisa-
tion for Economic Co-operation
and Development (OECD) revealed
that an important weakness in the
Dutch national innovation system
was the inadequate interaction
between science/higher education
and industry.'® Different models of
PPPs were already key components
of the Dutch innovation policy tool-
kit, but the OECD recommended
additional PPPs to improve the
country’s innovation and economic
performance. In Austria, the OECD
noted that the national government
had taken a variety of policy initia-
tives to increase R&D intensity and
the efficiency of the national inno-
vation system.'” Fostering linkages
in the national innovation system
had become the major policy focus
and PPPs the major policy instru-
ment. The Kplus programme of the
Ministry of Transport, Innovation
and Technology, and the Kind/Knet
program of the Ministry of Econom-
ics and Labour were seen as emblem-
atic examples of this reorientation of
Austria’s technology and innovation
policy because they encourage and
organize collaboration between
enterprises and research institutions
in pre-competitive research with
a high potential for commercial
application.

Box 2: Public-private partnerships
in the agriculture and healthcare
sectors

Biotech Brinjal: This PPP uses tech-
nology donated by private-sector
developers to local researchers in
India, Bangladesh, and the Philippines
to improve eggplant productivity and
yields.

Improvement of teff yields: This proj-
ect was established to improve yields
of the cereal grain teff, which is an
important staple in Ethiopia. Private-
sector researchers have teamed up
with the University of Bern in this PPP.

ASAQWinthrop: Thisisa PPP between
the World Health Organization (WHO)
and a private company to develop a
new anti-malarial medicine and to
address issues posed by its deploy-
ment in the field.

Chiranjeevi Yojana (meaning ‘long
life’): This is a PPP in Guijarat (India)
between the government of Gujarat
and private-sector gynaecologists to
remove financial barriers so that poor
women can access qualified health-
care facilities.

SOURCES: Bompart et al.,, 2011; Croplife
International, 2009; MDG-5, 2010.

In Hong Kong (China), the idea
of implementing PPPs was explored
several years ago when the economy
accumulated a budget deficit follow-
ing the Asian financial crisis. The
government had to explore ways to
cut expenditures and still deliver
much-needed infrastructure. Since
that time, several projects have been
put forward, sparking much debate
about whether PPPs are the appropri-
ate model for infrastructure delivery
in Hong Kong (China).*® PPPs were

also not unknown in the Russian
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Federation, but their number, size,
technological scope, and geographi-
cal spread were very limited.”’ PPPs
in the Russian Federation were
too often seen as a mere financing
instrument with which actors could
attract additional funding without
altering their research agenda. Gov-
ernment financing was welcomed
by researchers in the private sector,
because it was obtained without
any change to planned development
stages. According to the OECD,
there is room in the Russian Fed-
eration both for improving existing
PPP schemes and for new PPP initia-
tives that could increase the breadth,
depth, and economic relevance of
the national R&D portfolio.

PPPs are also pursued as inno-
vation vehicles in the USA, where
policy makers are creating a legal
framework to better use the strength
of PPPs for technological and social
innovation in the telecommuni-
cations sector. North American
political leaders are eagerly looking
for close collaborations with tele-
communications service providers
to address critical societal issues,
such as improving healthcare, dis-
tance learning, better education,
and more open government. The
current USA administration is also
asking the telecommunications
industry to help to bring the USA
back up to speed with the rest of the
world in embracing technology and
innovation. Cox Communications
and Comcast Cable have replied
enthusiastically to the request and
entered into a partnership with
the Commonwealth of Virginia to
provide general educational devel-
opment classes on their on-demand
platform, making those available to

thousands of Virginians.

Public-private partnerships: Crucial in
driving innovation
The examples cited here—whether
at the level of a city or a specific
sector—show clearly that PPPs are
critical instruments for innovation.
PPPs help governments become
more inventive by creating a space
outside the government structure
that allows innovation to flourish.
PPPs help to inject a broader set of
skills and talents, as well as a more
diligent and responsive work culture
into the government machinery and
to create a solid foundation for inno-
vative thinking and creativity. PPPs
also help private companies embrace
innovation and bring together new
financial resources and business
capital to help open the door for the
creation of new industry clusters,
thus ultimately helping to facilitate
innovation in increasingly competi-
tive environments. Moreover, PPPs
allow private companies to engage
in large-scale projects that go far
beyond their traditional capacities.
PPPs have gained particular
relevance in the ICT sector. Much
of the innovation taking place in
various business sectors depends on
ICT—or rather, ICT is necessary to
facilitate the formation and opera-
tion of virtually every PPP. The
relationship between PPPs and ICT
can be described as symbiotic. PPPs
create opportunities to reduce the
risks associated with investing in
new technologies, while they simul-
taneously drive the development
of new services, applications, and
solutions that do not yet exist. PPPs
often deliver services and solutions
more cost effectively than traditional
approaches can manage. Moreover,
close cooperation with the public
sector defines clearer social and
economic objectives, which can be
reached in a more satisfying way.
On one hand, the PPP model

can provide an ideal vehicle for

funding ICT projects, helping
enable the development of the
needed infrastructure with some
relative assurance of an appropriate
return on investment. On the other
hand, ICT services can more easily
be put within the financial reach of
millions of consumers in rural and
urban areas because service delivery
objectives of the public sector can
be easily aligned with the business
objectives of ICT service providers.

Justasimportantly, as the delivery
of social services becomes increas-
ingly dependent on communications
networks, itisnaturalandappropriate
that government and private-sector
organizations collaborate to ensure
that needed ICT infrastructures are
in place and available to businesses
and individual citizens alike.

Notes

1 For more examples of the role of PPPs in
history, see Bertig et al., 20071; for the role of
PPPs in the history of the USA, see Cellucci,
ed, 2010.

2 Akkawi, 2010.
3 Crozier, 2010.

4 For details, see www.livingcities.org;
http://thecityfix.com/blog/living-cities-
collaboration-is-key/.

5 de Oliveira, 2011. For more information on
Living Labs, please contact info@ENoLL.org.

6 For more details on these projects, see
infoDev. n.d.; Jazynka, 2007; Marcelle and
Hinz, 2011.

7 ENVIROFI Consortium, 2011.

8  European Commission, Digital Agenda for
Europe. Available at http://ec.europa.eu/
information_society/digital-agenda/index_
en.htm.

9  Pillay and Hearn, 2009.
10 World Bank, n.d.

11 For more information on the role private
companies can play in education-centric
PPPs, see Aggarwal and Ladda, 2010; for
examples in the Indian education system, see
Bhattacharya and Rahman, 2010.

12 Details of PPPs in the transport sector can be
found in IFC, 2011; Mak and Mo, 2005.

13 European Commission, 2011.

14 US DOT, 2008.




15 EFFRA, 2010.

16 Europa, 2010.

17 Akkawi, 2010.

18  OECD, 2004a; Koppenjan, 2012.
19  OECD, 2004b; Oder, 2008.

20 Kwan, 2005; Mak and Mo, 2005.

21 OECD, 2005.
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CHAPTER 3

Academia-Industry Innovation Linkages in the Case of Saudi Arabia:
Developing a University-Industry Triple-Helix Framework to Promote Research
and Development Collaboration

KHALED S. AL-SuLTAN and IYAD T. ALZAHARNAH, King Fahd University of Petroleum and Minerals

Future innovation platforms in
Saudi Arabia cannot be isolated from
the changes that are now reshaping
the Saudi economy, which has long
been known for its chronic heavy
dependence on the country’s natural
resources. This is especially apparent
when we consider the proportion of
export revenues that is attributable

to the oil sector (see Figure 1).

Saudi Arabia in the global research

and development scene: Context and
economic rationale

Saudi Arabia is not the only nation
with natural-resource wealth that
affects its economy in many ways,
including its research and develop-
ment (R&D) levels. The continued
deep reliance on natural resources for
the past several decades has taken its
toll on today’s Saudi industry. Large
corporations dominate the indus-
try landscape; these include Saudi
Aramco, which has a monopoly on
upstream oil development, and Saudi
Basic Industries (SABIC), which is
currently the world’s seventh-largest
petrochemical producer and the larg-
est non-oil company in the Middle
East. The Kingdom’s development
remains largely in the investment
stage, although there are potential
pockets of innovation.

The National Plan for Science,
Technology and Innovation (NPSTI
2010-2025) highlighted the major
challenges facing the advance-

ment of Saudi Arabia towards

industrialization and the diversifica-
tion of its economy. The Saudi form
of Dutch Disease made the manufac-
turing sector less competitive than
it could otherwise have been, and
although figures on R&D expendi-
tures by private firms are not being
collected, they are assumed to be
very low by international standards.
R&D programmes remain limited
largely to the large industrial compa-
nies. Saudi investments have always
tended to be risk averse and less
favourable towards extending funds
to new technology-driven compa-
nies that have a high-risk profile.

Moreover, efforts to stimulate
innovation and enhance competi-
tiveness at the national level have
confronted serious human resources
challenges. Although the number
of engineers and scientists in Saudi
Arabia has increased in the last few
years, it remains low when compared
with those of other industrialized
countries. According to research
from the International Development
Research Centre,' Saudi Arabia has
the lowest total early-stage entre-
preneurial activity rate of all the
factor-driven economies in its study.
Only 4.7% of the adult population
are actively involved in the start-up
of a new business or own a young
business that has existed for less than
three and half years.

It seems the wealth of resources
that was once argued to have been
an obstacle to Saudi Arabia diver-

sifying its economy in innovative

ways will become a benefit. Saudi
Arabia is gradually taking part in
the globalization of R&D. The
country’s growing resource incomes
are increasingly driving the trans-
formation of the economy towards
a knowledge-based system. In 2012
Saudi Arabia was one of three new
emerging economies to appear on
the world R&D map for first time
(Malaysia and Indonesia are the
other two) according to Battelle’s
2012 Global R&ED Funding Forecast.”
Although Saudi Arabia is not now
one of the global science and technol-
ogy (S&T) supply countries where
multinational enterprises (MNEs)
choose to locate their offshore R&D
centres, and is not now a natural tar-
get for R&D-related foreign direct
investment (FDI), a multitude of
multibillion-dollar developmental
projects—mainly in the petroleum
upstream/downstream processing
and the construction and engineer-
ing fields—have brought multina-
tional R&D centres of international
industrial corporations (see Box 1).
International research collabora-
tion is now acknowledged to be an
important transmission mechanism
through which technology can be
diffused between firms and across
regions and countries. FDI plays a
major role in the process of global-
izing R&D, and MNEs are the
main actors. MNEs are seen as the
primary driver of global R&D, and
the world’s biggest multinationals
are increasingly happy to locate their
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Figure 1: Annual export revenues of Saudi Arabia
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Box 1: R&D centres of international industrial corporations in Saudi Arabia

DhahranTechno-Valley (DTV)isaprominent
Saudi example of locations where MNEs
opted to locate offshore R&D centres. DTV
is a specialized technology cluster focused
on petroleum processes that was launched
at the King Fahd University of Petroleum
and Minerals (KFUPM) in 2006 (in close
proximity to Saudi Armco’s headquarters).
It currently hosts R&D centres for key
multinationals and other large local indus-
tries. Dow Chemical Company recently
announced its intention of entering into a
strategic relationship with the King Abdul-
lah University of Science and Technology
(KAUST) to establish a multi-year, multi-
million dollar joint research framework
initially aimed at using catalysis to develop
new routes for producing chemical deriva-
tives. In addition, Dow announced its inten-
tion of exploring developmental efforts at
the KAUST Research Park and Innovation
Cluster.

In another example, along with
Sumitomo, Saudi Aramco has set up
PetroRabigh—a joint venture plastics
development park—at King Abdullah
Economic City mainly in order to develop
types of chemical cracker and their deriva-
tives. These development parks are pos-
sible because large industrial organizations
worldwide continue to decentralize their
R&D facilities and build new ones in off-
shore locations. Growing evidence shows
that, within a few years, the research parks
of the major Saudi universities will bring
together academic research organizations,
national industries, and multinational R&D
centres in an emerging Saudi triple helix
arrangement, where each of these three
elements combines with the others to
offer a dynamic and robust framework.
The Saudi triple helix arrangement includes
the Saudi Universities, the Saudi mega
industries, and the MNEs.

2011E 2012F 2013F

R&D facilities in emerging markets.
More than 95% of the 700 firms
with the largest R&D expenditure
worldwide are MNE:s; they account
for close to half of the world’s total
R&D expenditure and more than
two-thirds of the world’s business
R&D. The top R&D-performing
MNEs often spend more on R&D
than many nation states do, and their
presence is felt not only through
activities in their home countries
but also increasingly abroad. Com-
panies on the Fortune 500 list have
98 R&D facilities in China and 63 in
India. Multinationals expect about
70% of the world’s growth over the
next few years to come from emerg-
ing markets. This estimated growth
is associated with the strategies of
those industrial organizations that
build global marketing and sales
support presence at their technol-
ogy market locations (among many
other reasons). The offshoring of
R&D in developing countries has
involved internationally known
MNEs such as Ericsson, GE, IBM,




Intel, Microsoft, Motorola, Nokia,
Oracle,
SAP. These emerging international
R&D trends have started to manifest

Texas Instruments, and

themselves in national innovation
systems, which are becoming more
integrated in global innovation
networks and more dependent on
foreign sources of knowledge.

All of these observations are
not separate from the changes that
the global R&D typology has seen
during the last decade. Among the
changes observed in the UNESCO
Science Report 2010 is an increase in
the number of researchers in devel-
oped countries:” in 2002, developed
countries had 29.7% of the world’s
researchers; this increased to 37% in
2007. Many indicators show a level-
ling of the R&D global playing field.
Most of the growth in global R&D
funding is being driven by Asian
economies, which is expected to
increase by nearly 9% in 2012, while
European R&D will grow by about
3.5% and North American R&D
by 2.8%. A country-by-country
technical strength analysis perceived
China as having the world’s greatest
technical strength in 2015, while
the United States of America was
perceived to retain the same position
in 2010.*

Saudi Arabia
dynamically responding to the
global transformation of the R&D
environment, and its spending on
R&D has witnessed substantial
growth. From 0.25% of GDP in
2000, the Saudi appropriation for

seems to be

R&D and innovation will increase
to 1% between 2010 and 2015 with
the aim of reaching 2% between
2017 and 2015. The Saudi economy
is part of the world’s changing por-
trayal of R&D, and is considered to
be one of the emerging economies
that are slowly (and steadily) increas-
ing their annual investment in R&D

Box 2: Development Plans for Saudi Arabia

The 8th Development Plan (2005-09)
focused on fundamental developments
that laid the basis for heading towards
a knowledge-based economy. These
included starting to implement the
first five-year plan of the Science and
Technology National Policy; adopting the
National ICT Plan, the National Industrial
Strategy, and the Strategy and Plan for
Giftedness, Creativity and Innovation. The
9th Development Plan adopted the drive
towards a knowledge-based economy by
focusing on education, which dissemi-
nates knowledge, thus paving the way for
knowledge transfer and accumulation and
thereafter knowledge generation, as well
as the utilization of knowledge in various
economic and social sectors, particularly
production and service activities. Through
these endeavours, the 9th Plan sought to
enhance the comparative advantages of
the economy and add new ones, diversify
it, and increase its productivity and com-
petitiveness as well as create appropriate
employment opportunities for citizens.
The 9th Plan (2010-14) recognized
higher education as one of the most

infrastructure, education, and intel-
lectual properties.

The Saudi push for a diversified economy:
Key roles for higher education institutions
and major industries

Under the country’s 8th Develop-
ment Plan, several major public
and private projects in various
regions of the Kingdom have been
implemented. These include invest-
ment projects aimed at diversifying
the economic base and achieving
balanced development among the
country’s sectors, such as mining,
ICT and petrochemical projects.
During the last decade, the picture
has gradually changed. The 8th and
9th Development Plans included

important stages of the build-up towards a
knowledge-based economy. Saudi higher
education institutions now receive the
lion's share of the country’s appropriation
for R&D. The National Science and Technol-
ogy Plan (NSTP)implemented programmes
and projects worth SR7.9 billion in 2008,
which constituted a significant develop-
ment in financing knowledge-production
activities. Moreover, in 2006-07, the
number of research centres at Saudi uni-
versities increased, with the establishment
of seven research centres of excellence for
environmental studies, medical genome
sciences, oil refining and petrochemicals,
renewable energy, materials engineering,
biotechnology, and research on dates
and palm trees. In addition, 32 training
programmes were implemented within
the framework of a project for innova-
tion and excellence. Furthermore, several
private-sector companies have realized
the importance of R&D centres or units and
started to establish such centres, which
are expected to lead to increasing the
knowledge content of their products and
services.

clear directions for the transfer and
indigenization of knowledge and
thereafter its generation—either
internally through several channels
or by including partnerships with
leading foreign companies (see
Box 2). However, with all these
advancements, it should be noted the
picture is still not totally rosy. For
example, the low number of Master
and PhD students was recognized
in the Development Plans. These
were small numbers by international
standards, a failing that reflects
negatively on R&D.

The major roles open to Saudi
industry in building the future
knowledge-based economy were
highlighted by the 9th Development
Plan. Saudi Aramco and SABIC
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and the companies of the Offset
Program, particularly in the field
of electronics, are now carrying
out important technology-transfer
and indigenization activities. Saudi
Aramco has worked on transfer
and indigenization of technology
in the oil industry, establishing
two R&D centres for that purpose.
SABIC also made similar efforts
in the petrochemical technology
transfer, expanding its Industrial
Complex for R&D in Riyadh and
locating two upstream R&D centres
at the science parks of two major
Saudi universities. The company
is building a plastics application
development centre at the Riyadh
Techno Valley research complex
inside the King Saud University
(KSU) campus. Saudi International
Petrochemical Company (Sipchem),
which was established in 1999, is
building now a corporate Product
& Application Development Centre
(PADC) at DTV of KFUPM, which
will be operational in mid 2012. The
Saudi Arabian Amiantit Company,
which was established in 1968 and
developed into a major diversified
industrial group with operations
spanning the globe, is now establish-
ing a research centre at DTV.

The Saudi national ecosystem and
academia-industry links

While implementing the 8th Plan
focused on the knowledge produc-
tion and dissemination challenges,
the 9th Plan recognized diftferent dif-
ficulties with regard to indigeniza-
tion of knowledge and transforming
knowledge into products in Saudi
Arabia. These included two inter-
twined dimensions: (1) directing the
country’s investment in R&D and
innovation towards areas important
to the national economy and (2)
the needs for developing effective

academia-enterprise  innovation
linkages.

To address the relative imbal-
ance among basic and applied
research, development, and innova-
tion, NSTP funding for research in
universities came under contract
with the production and service
sectors, thus avoiding being geared
merely towards academic publica-
tion and career promotion. The
academia-enterprise  innovation
linkages dimension encompasses
several important enablers, includ-
ing intermediary institutions that
interface education and R&D with
production and services sectors.
These intermediary institutions also
play an important role in transfer-
ring R&D results to production
lines and services and transforming
knowledge into wealth. In addition
to research parks at the campuses
of major Saudi universities, both
quantitative and qualitative expan-
sion of intermediary institutions has
occurred in the last few years. An
NSTP programme was launched
in 2009 with the aim of creating
a chain of cooperative technology
innovation centres (TICs) between
universities and the private indus-
trial sector (both local and global) at
leading universities in the Kingdom.

With a similar approach, the
World Bank’s Innovation Policy Guide
for Developing Countries emphasizes
the development of an innovation
scheme to provide public-private
partnerships and industry-university
collaboration by focusing on fund-
ing the seed stage of potential
niche research projects as a possible
innovation path for Saudi Arabia.’
In 2011, TICs were established
at three major Saudi universities:
KFUPM, KSU, and King Abdulaziz
University (KAU). The centres are
geared towards developing advanced
technologies that secure demanded
advanced products and give new

resources to generate wealth and
work opportunities for citizens.
They are also driven by industri-
ally relevant problems. Types of
university-industry = cooperation
include joint funding, sharing of
resources, and in-kind support. The
activities of these centres involve
education and training programmes
including, but not limited to, a PhD
programme that complements the
research programmes and builds
engagement, innovation, and R&D
capacity with industrial members.
These centres are also strongly
encouraged to extend their activities
in order to involve undergraduates
in their research. This is part of the
efforts for developing Saudi human
resources training programmes
attuned to modern knowledge and
technology.

Further important dimensions
of the NSTP are motivating Saudi
research universities and enterprise
sectors to expand partnerships in
increasing knowledge produc-
tion nationally and to provide
more incentives for joint ventures
and R&D-related FDI

ment in knowledge transfer and

invest-

indigenization.

Encouraging the commercial-
ization of research and promoting
technology transfer from universi-
ties and research institutes are two of
the main objectives of the National
Policy for Technology Business
Incubation (NPTBI). The King
Abdulaziz City for Science and
Technology created the BADIR
programme to advance that policy
to meet some of the NSTP objec-
tives. The BADIR—which means
‘initiate’—programme is mandated
to support a network of five national
technology-focused  incubators
that assist emerging-technology
companies with specialist accom-
BADIR
will focus mainly on the priority

modations. incubators




Figure 2: Intermediary university-industry programmes/institutions: Positions in Saudi Arabia’s technology development

Observation of
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Universities

Fundamental research

technologies of ICT, biotechnology,
advanced materials, manufacturing,
and energy technologies and work
closely with affiliate incubators in
national universities. The work is
near completion and is expected to
be implemented under the auspices
of the NSTP.

Enhancing academia-industry innovation
links in Saudi Arabia

The industrially oriented NSTP-
funded R&D projects, the research
parks at major universities, the coop-
erative TICs, and the focused tech-
nology incubation centres constitute
jointly a large-scale national effort
for aligning universities’ research
with the future strategic needs of the
Kingdom and transitioning public
R&D results to production and
service sectors. These programmes
and intermediary organizations have

been positioned in the technology

Demonstration in
laboratory environment

Demonstration in industry
operations environment

Industry

Focused technology incubation centres

University-industry cooperative TICs

Research parks at universities

NSTP-funded research projects

Applied technology
research

Basic technology
research

development structure according to
their levels of technology readiness
(Figure 2). The university-industry
innovation linking system was
designed to operate mission-driven
environments—the elements of the
system will receive ongoing support
from the government and lever-
age significant funds from industry
(both national and multinational). It
is assumed they will have transforma-
tive effects on the industrial base of
Saudi Arabia during coming decades.

Consolidating  these initia-
tives requires a special type of
engagement—known as ‘triple-
helix engagement’—that fosters
dynamic exchanges among Saudi
universities, national funding (and
policy-making) organizations, and
local/global firms. Coordinating
among the intermediary organiza-
tions and numerous Saudi national
knowledge-based economy initia-

tives and knowledge nodes requires

Industrial
development

Technology diffusion/
deployment

effective and well-designed regula-
tory regimes and policies. Special
arrangements are needed to coor-
dinate activities of the university-
industry cooperative TICs and the
R&D centres of the MNEs at the
research parks at universities. Also,
there are no clear links between the
developmental initiatives that take
place at the newly established eco-
nomic cities and the research clusters
that have started to emerge at the
campuses of the Saudi universities.

Regulatory regimes and policies needed
for Saudi Arabia to enhance current
academia-industry linkages

The R&D centre environments of
the large industries—represented
by both national and multinational
enterprises—require advanced engi-
neering and manufacturing support
services. Petroleum R&D processes

are typically known for their
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heavy demands for high-precision
mechanic work, which Saudi Arabia
currently lacks. The deficit in engi-
neering design skills and the inability
of the labour force to execute small
devices or provide specialized shops
that can build systems and compo-
nents to specifications as required
by the scope of research projects
are among the most challenging
difficulties facing the advanced
research centres in the Kingdom.
Encouraging small- and medium-
sized enterprises in Saudi Arabia to
invest in these types of engineering
design and manufacturing services
will require a specially designed
favourable investment environment
and new types of investment poli-
cies. In the same way, encouraging
industrial ventures in building inno-
vative prototypes that could become
successful in international markets
was among the possible innovation
paths recommended for Saudi Ara-
bia by the World Bank’s innovation
policy guide.® Saudi institutions of
higher education need also to be
encouraged to align their curricula
with these developmental demands
and to develop special training pro-
grammes to bridge the skills gap in
these particular sectors.

In regard to the protection of
intellectual property (IP) rights—a
protection that is important for
attracting the R&D activities of for-
eign companies—Saudi Arabia has
achieved significant progress, which
was a requirement of membership
in the World Trade Organization.
However, further work is needed in
this area to develop more transpar-
ent and enforceable regimes for IP
rights. From an MNE headquar-
ters perspective, among the main
drawbacks of R&D offshoring is
the potential loss of control over
the results. In order to stimulate
the patenting activity of firms, an

instrument used by several countries

is offering fiscal incentives to cover
patenting costs. This support may
be of interest to foreign investors
in R&D. Ensuring the presence of
adequate skills in IP is necessary as
well; this can be done, for example,
by sponsoring IP education and
identifying specialized law firms and
consultants that can be contacted by
potential foreign investors.

An abundance of natural
resources has been always one of
the most important determinants of
FDI in Saudi Arabia, but indications
of a gradual shift—from resource-
seeking to other types of FDI—are
growing. This diversification of the
type of FDI should be encouraged.
Increasing the attractiveness of Saudi
Arabia as a location for offshored
R&D centres and R&D-related
FDI requires policy makers to
foster scientific excellence through
the creation of both scientific and
technological networks of public
and private research not only within
boundaries of the country but also
with distant partners. In the end,
Saudi Arabia is a developed coun-
try entering the era of globalized
innovation; this reality needs to be
reflected in its national policy for
science and technology. For this
reason, Saudi national policies for
science and technology should be
related to the integration and con-
centration of resources to reach an
internationally competitive critical
mass. The small number of graduate
students remains an impediment for
knowledge generation in the King-
dom. To ameliorate this situation,
policies are needed that stimulate
Saudi institutions of higher educa-
tion to continue engaging with
enterprises and to adopt a method
of systematic and formal consulta-
tion with industry in the develop-
ment of structured Master and PhD
programmes that address industry’s

requirements.

Creating more favourable condi-
tions for bringing a larger portion
of the world’s R&D-related FDI
is also needed. The World Bank’s
Doing Business 2012 data for Saudi
Arabia indicates that the country
occupies an advanced position (12
out of 183) in terms of the ease of
doing business. However, this envi-
ronment remains mainly limited to
investments in economic develop-
ment projects. There are special
needs for handling important issues
hindering technology development
by international companies and the
R&D offshore centres of MNEs
in Saudi Arabia. New legislation is
essential to facilitate the importa-
tion of special materials or ordering
equipment. Plans for attracting FDI
should also include differentiated
packages for R&D-related FDIs.

To obtain greater gains from
foreign technology transfer to local
Saudi firms and industries, several
conditions must be met through
indigenous R&D. Foreign tech-
nology can generate technological
change and upgrading for local
firms only insofar as sufficient
indigenous R&D activities and
human capital are present. The
level of local absorptive capacity is a
crucial determinant and depends on
the human capital and the country’s
appropriation for R&D. Experiences
from emerging economies suggest
that maximizing the benefits of
innovation and accelerating catch
up requires parallel encouragement
for indigenous innovation and the
acquisition of foreign knowledge.
China’s model—and also the Indian
and Brazilian models—of ‘walk-
ing on two legs’ reflects prudent
strategy for maximizing benefits
of developing countries. It is true
that the offshored R&D centres in
Saudi Arabia are, so far, mainly for
Western-headquartered corpora-
tions, but selecting and shaping




the best combinations of foreign
technology transfer to Saudi Arabia
is a strategic challenge. There are
numerous and multi-tier choices of
technology engagement rather than
the simple bi-dimensional North-
South divide. The Saudi emerging
economy is of the resource-rich type
and technologies developed in Saudi
Arabia could be more appropriate for
other resource-abundant countries.
The efforts
Saudi Arabia during last decade to

undertaken by

diversify its economy and enhance
its knowledge/technology content
are a step in the right direction
for preparing for a post-oil era.
The approach of the rich-resource
country of using the resource itself
as an anchor for attracting the R&D
centres of major industrial inter-
national corporations may provide
useful observations and lessons
learned for other resource-abundant
countries. Directing a major portion
of its resource-dependent financial
revenues towards spending on R&D
is another important investment that
has been made by the Saudi govern-
ment. The Saudi university-industry
innovation linkages, which includes
several intermediary organizations/
programs, is still at an early stage of
implementation and must be closely
watched to properly determine its

lessons for success and failure.

Notes
1 IRDC, 2010.

2 Batelle, 2011.

3 UNESCO, 2010.

4 Batelle, 2010.

5 World Bank, 2010.

6 World Bank, 2010.
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CHAPTER 4

Accounting for Science-Industry Collaboration in Innovation:
Existing Metrics and Related Challenges

SAcHA WunscH-VINCENT, World Intellectual Property Organization

The theme of this year’s Global
(GII)
underlines the importance of link-

Innovation Index report
ages among innovation actors in
modern innovation ecosystems.

Innovation is increasingly under-
stood as an interactive learning pro-
cess that embraces the integration of
knowledge from external sources.
Innovation processes have become
more fragmented and ‘open’.!
Markets for technologies allow for
the exchange of technologies more
and more frequently.

In this arrangement, universi-
ties and public research organiza-
tions (PROs) are a fundamental pil-
lar of the innovation ecosystem. On
the one hand, they provide human
capital and training. On the other
hand, they advance knowledge
through public science and diffuse
that knowledge through tacit or
tangible technology transfer activi-
ties. Accordingly, in high- and mid-
dle-income countries alike, strate-
gies have aimed to improve linkages
among public research and firms.

Although there is now consen-
sus that these linkages among inno-
vation actors are crucial, measuring
their existence and impact remains
daunting. As outlined in the Preface
to this report, this difficulty has an
effect on our ability to judge existing
policies. This is unfortunate because
the creation of linkages is likely one
of the most complex innovation pol-
icy areas, with no easy recipes and

few countries or regions with nota-
ble successes.

With a view to improving the
availability of the indicators that
could be useful in the GII, this chap-
ter discusses the metrics that are cur-
rently available to measure public-
sector research and science-industry
collaboration.

Putting a figure on public-sector research
Although our main interest here is
related to metrics for science-indus-
try linkages, often data on the size
of public-sector research are used to
assess its role in the broader innova-
tion ecosystem. A number of first-
class variables with wide country
coverage for recent years exist today
to assess the size of public-sector
research (see Table 1).

These metrics show that universi-
ties and PROs account for a substan-
tial share of both total research and
development (R&D) and the num-
ber of researchers in a given country.
For instance, in high-income econo-
mies, the public sector is responsible
for anywhere between 20 and 45%
of annual total R&D expenditure.
PR Os—rather than universities or
firms—are often the main R&D
actors in low- and middle-income
economies.

On the one hand, these data are
part and parcel of a complete anal-
ysis of innovation potential. They
help to identity where limited pub-

lic research—and hence a lack of

knowledge creation—is holding
back a country’s innovation eco-
system. Public research itself does
not guarantee a proficient business
R&D and innovation. Yet public
research efforts trigger firms to per-
form more R&D themselves as these
efforts raise the returns on firms’
innovation expenditure. Indeed,
almost no country has—in absolute
terms—Ilarge private R&D expendi-
tures but meaningless public R&D.

On the other hand, these metrics
alone do not contribute to assess-
ing the linkages between the public
and the private sector or any result-
ing impacts. Worse, in many non-
OECD countries the problem is in
fact that the majority of R&D proj-
ects and researchers are concentrated
in universities or PROs, often with-
out diffusion to the private sector.
In middle- and low-income coun-
tries, firms often contribute lit-
tle to scientific research. Absent its
own R&D capacity, the private sec-
tor cannot ‘absorb’ what is done in
public research. Public actors are
also unable to identify the correct
research priorities and methods.
Researchers have little incentive to
transfer their technologies.

Another interesting set of vari-
ables used to assess the contribution
of the public sector is the level and
share of basic R&D conducted in
universities and PROs. Basic R&D
in the public sector is recognized as
a necessary driver for radical inno-

vations. On their own, businesses

o
~
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Table 1: Selected measures of the size of public research

Metric Availability of data and country coverage

Public-sector R&D expenditures
(including as a share of total R&D)

Available for a wide range of countries, based on the Science and Technology
Statistics of the UNESCO Institute for Statistics (UIS) and the Science,

Technology and R&D Statistics of the Organisation for Economic Co-Operation
and Development (OECD)

Basic research performed in the
public sector as a percent of national
basic research

Number of researchers or R&D
personnel in the public sector

Available only for a limited number of countries, based on OECD Research
and Development Statistics and national sources

Available for a wide range of countries, based on the UIS and OECD statistics
mentioned above

do not conduct blue-skies research
with no expectation of some finan-
cial returns. Given the increasingly
science-based nature of technologi-
cal advances, publicly financed sci-
ence is said to be increasingly crucial
to innovation.?

Accordingly, governments usu-
ally provide the majority of the
funding for basic research—more
than three-quarters of all basic
research in high-income economies.
In low- and middle-income coun-
tries for which data are available,
public research is also responsible for
the majority of basic research—close
to 100% in China, close to 90% in
Mexico, about 80% in Chile and the
Russian Federation, and about 75%
in South Africa.

Again, the metrics currently
available for measuring the level and
share of public-sector basic R&D are
only a useful starting point.

First, basic research conducted in
the public sector will have an eco-
nomically ‘useful’ role to play only
if it is eventually transformed into
innovations by innovation actors.
Other innovation actors will require
a large internal absorptive capacity
to make use of public investments
in the field. In the United States of
America (USA), businesses devoted

US$16.5 billion to basic research in
2009. This is small compared with
the country’s total R&D spending
(US$247.4 billion in 2009), but it
still accounted for about 22% of the
overall funding for basic research in
the USA?

Second, the correct level of basic
research investment versus more
applied R&D in the public sector or
the economy as a whole is subject to
a passionate discussion.

On one side, it is argued that
basic research is a central driver of
scientific breakthroughs and fol-
low-on radical innovation.* In this
view, it is critically important that
the ‘blue sky nature’ of basic research
is untainted by short-term and/or
commercial interests. In the case
of advanced countries, the worry
is that both public institutions and
firms will do less and less basic
research, which will have an impact
on the potential of future innova-
tion. Public research institutions are
also subject to budget cuts that con-
strain their ability to fund expensive
research infrastructures. In the case
of firms in high-income countries,
the focus on shorter product cycles
and the pressures of financial mar-
kets are said to have reduced basic
R&D.

On the other side, there are
worries that public research is too
focused on research without any
tangible economic or social reper-
cussions. Policies to stimulate tech-
nology transfer are out to maximize
the return on investment in public
R&D. Universities and PROs ought
to undertake more development to
produce useful inventions that can
be readily transferred to firms.

The following questions will
occupy innovation economists and
policy makers for some time to
come: What is the optimal level of
basic research versus more applied
R&D, both in the public and the
private sector? How does it vary
between different technical fields
and for different levels of national
development? What are the impli-
cations for funding agencies?

Third, and for reasons out-
lined earlier, lower-middle- or low-
income countries in particular would
be ill-advised to concentrate all their
efforts on basic research rather than
more development-oriented, more
‘practical’ research activities. As out-
lined before, in developing coun-
tries the problem is often an exces-
sive focus on basic research without
diffusion to innovation actors in the
private sector.

In sum, the use of data to mea-
sure public R&D (basic or more
applied) or the number of research-
ers is but a useful starting point for
assessing the potential of industry-

science linkages.

Measuring public-private linkages
The measurement agenda has in-
creasingly evolved to address the sys-
temic dimension of innovation—that is,
the activities of multiple innovation
actors and linkages among them.’
This ambition for measurement
is also important to poorer econo-

mies because innovation linkages




Figure 1: The multiple vectors of knowledge transfer from universities and PROs to industry

Public research and
education

Source: WIPO, 2011b.

within them are, on average, weak.
Innovation indicators for less-devel-
oped economies ought to assess the
extent to which connections and
linkages are present in the field of
innovation, define the nature of
these links—including determin-
ing whether they are national or
international—identify involved or
excluded agents, and ascertain the
efficiency of existing information

channels.®

Channels of science-industry linkages
In a first step, it is important to
the different

private linkages. This demonstration

showcase

public-

of science-industry channels also

Research and publications

with industry, other in-person exchanges

Education and training of students/researchers recruited
by the private sector

Consultancies, contract research, university-industry joint research

projects, joint research centres, and PhD projects

Creation of intellectual property available for licensing to established

firms and new start-up companies

Creation of spin-offs and other forms of academic entrepreneurship
of faculty or students

reveals the complexity of measure-
ment and the danger of focusing
excessively on single measures.
Public-private knowledge trans-
fers occur through a large number
of formal and informal and two-way
channels. Figure 1 illustrates the fol-
lowing informal and formal chan-

nels of exchange:

e Informal channels include transfer-
ring knowledge through publica-
tions, conferences, and informal

exchanges among scientists.

e Formal channels include hiring
students and researchers from
universities and PROs, sharing

equipment and instrumentation,

Dissemination of knowledge via conferences, seminars, meetings

Industry and
innovation

contracting technology services,
encouraging research collabora-
tion, creating university spin-
offs or joint firms, and generat-
ing newer intellectual property
(IP)-related transmission channels
such as licensing inventions from

universities.

A key measurement problem is
that a significant share of collabora-
tive activity remains unmeasured.
Firm surveys and detailed studies,
however, show that informal—and
often unmeasured—contacts are
most prevalent. Conventional uni-
versity outputs such as numbers of

graduates and publications, among
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Table 2: Advanced science and technology metrics available to assess public-private collaboration

Metrics to assess linkages

Availability

Industry funding of public R&D and government-financed
business R&D

Co-publishing activities

Researcher mobility between industry and science

Joint research agreements or research centres

IP-BASED VARIABLES

Data are largely available for many high- and middle-income countries via statistics collected by the OECD and UNESCO (see Table
1). Very limited country coverage for data on cross-funding of basic R&D.

No official data exist. Limited estimates can be produced by using private publication databases and identifying publications
where co-authors are affiliated with firms and others are affiliated with public research institutions.

No known large-scale data source is available to assess moves of researchers between industry and science at the national or
international level. Some available information is based on inventor surveys or the study of academic patenting (see the section
on ‘inventor and innovation surveys’). For PhD holders, information is available for some mainly developed countries; see www.
oecd.org/sti/cdh.

Almost no official data exist, but some information is available from company reports, annual reports of public research
institutions, press announcements, and the like.

University and PRO patents

Co-patenting activities

Patent-to-patent and
patent-to-non-patent citations

Number of licenses and options; licensing income

Estimates available for selected countries for patents filed under the Patent Cooperation Treaty (PCT), based on either the method
developed at the Catholic University of Leuven (Belgium) or the method developed at WIPQ.*

Only incomplete data are available with respect to national patent filings in selected countries. In some countries, surveys are
conducted by technology transfer associations, such as the US Association of University Technology Managers in the USA and
ProTon Europe, the European Knowledge Transfer Association.

WIPO estimates are available for joint filings under WIPQ's PCT for selected countries.

No across-the-board data on public-private citations are available for a large set of countries. The data that do exist are available
only in selected studies based on bibliometric techniques applied to databases of the USA and European patent office, Google
Patents, or commercial providers such as the ‘Web of Science’. Studies are subject to potential biases, most notably those relating
to problems with the identification of the applicant’s affiliation.

Limited data are available through technology transfer offices, associations, or surveys in Europe and in North America. Very little
information is available for non-OECD economies.

No across-the-hoard country-level data are available. Very limited data—obtained from university technology transfer offices or
associations, selected case studies, or journal articles—exist.

*Du Plessis et al., 2010; WIPO, 2011b.

others, are the most frequently cited
activities contributing to innovation.

Moreover, it is important to real-
ize that these exchanges do not take
place in one direction only, from
universities and PROs to firms.
Rather industrial research comple-
ments and also guides more basic
research. Such an exchange is also a
means of equipping university scien-
tists with new and powerful instru-
ments. Existing metrics often under-
appreciate this two-way street of
knowledge exchange.

The data available for assess- Two main categories of metrics

ing the frequency and type of col-  to elaborate on these linkages can be
laboration are limited, especially in  distinguished:
t f public, official ith
ermsF> p}l 1.c 0_ fealsourees wi 1. Advanced science and technology
the wide institutional and country

i
coverage needed for the GII. Often metres

. . 2. Inventor and innovation surveys
these data points are available only y

for some high-income economies. . .
Metrics of assessment: Advanced science

and technology metrics
A first set of indicators focuses on the

Furthermore, existing data say lit-
tle about the dimensions of quality

and impact of cooperation, and thus .
} existence of networks of researchers/
the question of to what extent the )
) inventors (Table 2) and the extent to
collaboration may have been a key ) . s
i i . which the industrial base makes use
driver for different types of innova- o
. of the results of scientific work for
tion is left unaddressed. ) .
innovation.




Figure 2: Higher education research expenditure financed by industry, selected countries (2008 or latest available year)
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Souce: OECD, Science, Technology and R&D Statistics database.

The data presented in Table 2
mostly relate to R&D cross-fund-
ing and linkages, as demonstrated in
data related to R&D funding, R&D
cooperation, researcher mobil-
ity, publication activities, patenting
and licensing, and business ventures
emanating from universities and
PROs, such as university spin-offs.
Except for the data on cross-funding
of R&D, usually these metrics are
available only for a select number of
high-income countries. Some met-
rics are not easily available at all. For
instance, official statistics on joint
research agreements and on cooper-
ation between firms and the public
sector, the exchange of know-how,
the mobility of researchers, and even
co-publication data are hardly avail-
able at all, much less for a wide range
of economies.

The limited available statistics on
the number of academic spin-offs
are often used to evaluate technol-

ogy transfer. These are mostly only

New Zealand
UK

Sweden

USA

EU-27
Switzerland
Finland
(anada
Slovenia

available for the USA and Canada;
these are based on the reporting of
the technology transfer association,’
and in a few select high-income
countries.” Also the focus on the
number of start-ups directly related
to university IP can be misleading."
In the following section, we
focus on R&D cross-funding and
IP-based variables and spin-offs.

Public-private cross-funding of R&D
Data on industry funding of R&D
in higher education (primarily in
universities, colleges, and laborato-
ries affiliated with these institutions
of higher education) is increasingly
available for a large set of OECD
and a few non-OECD economies
(see Figure 2)."

‘When using these data on indus-
try funding in any innovation rank-
ing, it must be kept in mind that
for most economies the share of
higher education R&D expenditure
financed by industry is relatively

Korea, Rep.

Germany

South Africa
Hungary

Turkey

Russian Federation
China

small. In the USA,

a country with arguably good sci-

for example—

ence-industry links—firms finance
about 6% of academic R&D. In
Germany or Hungary this figure
is closer to 15%, and in Turkey, the
Russian Federation, and China busi-
nesses finance an even higher share
of public R&D. It is, however, dif-
ficult to tell the extent and quality
of linkages from these percentages
alone. It must also be kept in mind
that these data do not include the
share of government PRO R&D
expenditures financed by industry.
Metrics on the public funding
of business R&D measure grants,
loans, and government procure-
ment efforts, but they exclude R&D
tax credits. In the OECD region,
the government funds nearly 7%
of total business expenditure on
R&D, down from nearly 9% in
1999."” More than 15% of business
R&D is funded directly by gov-
ernment in the Russian Federation,
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Table 3: Top 10 PCT applicants in 2011: Public research organizations

Number of

Rank  Applicant Country of origin applications
1 Commissariat a L'Energie Atomique et aux Energies Alternatives France 371
2 Fraunhofer-Gesellschaft Zur Forderung der Angewandten Forschung E.V. Germany 294
3 (entre National de la Recherche Scientifique (CNRS) France 196
4 Agency of Science, Technology and Research Singapore 180
5 Consejo Superior de Investigaciones Cientificas (CSIC) Spain 120
6 China Academy of Telecommunications Technology China 119
7 Mimos Berhad Malaysia 108
8 Electronics & Telecommunications Research Institute of Korea Rep. of Korea 104
9 National Institute of Advanced Industrial Science and Technology Japan 100
10 United States of America, Represented by the Secretary, USA 98

Department of Health and Human Services

Source: WIPO Statistics Database; WIPO, 2012.

Note: Government and research institutions include private nonprofit organizations and hospitals.

South Africa, Spain, Hungary, and
Turkey. Although these metrics are
an important tool for understanding
the support of the public sector given
to private-sector research and the
ensuing potential linkages, the pub-
lic funding of business R&D might,
however, not systematically trigger

true science-industry collaboration.

Intellectual property:

Technology transfer channel

In the absence of comprehensive
data on science-industry relation-
ships, data on patents and licenses are
used to gain insight into the technol-
ogy transfer performance of univer-
sities and PROs.

While the use of such IP data
has been influential in the policy
debate, certain caveats are related to
these metrics—most notably that a
large share of inventions originating
from public research is not patented
under the institution’s name, and
hence is invisible as university out-
put.” There is consensus in the liter-
ature and in policy circles that addi-
tional indicators need to be devel-
oped to achieve adequate monitor-
ing that will allow a more accurate

assessment.”

* University and PRO patents: Ex-
tracting the information from the
patent databases requires addi-
tional manipulation and the use of
search algorithms because patent
documents do not easily reveal the
institution of the patent applicant.

Based on available estimates,
since 1979, the number of inter-
national patent applications filed
under WIPO’s Patent Coop-
eration Treaty (PCT) system by
universities and PROs has been
steadily increasing, except for a
drop in 2009 linked to broader
economic conditions.'”” The share
of universities’ and PROs’ patents
out of total patents under the PCT
has been increasing since 1983,
reaching 6% for universities and
3% for PROs in 2010. Most of the
growth in applications is driven
by high-income economies.

Among middle-income coun-
tries, China leads in terms of
university applications with
2,348 PCT filings, followed by
Brazil, India, and South Africa.
PROs from China and India
alone represent 78% of total pat-
ents by PROs originating from

middle-income countries. They

are followed by Malaysia, South
Africa, and Brazil. The highest
rates of university PCT applica-
tions as a share of total patents are
reported for Singapore, Malaysia
and Spain. The countries with
the highest participation of PROs
out of total PCT filings are
Malaysia, Singapore, and India.
Table 3 shows the top 10 PCT
applicants among public research
organizations in 2011.

Aside from a few high-income
countries, statistics on national
patent applications from uni-
versities and PROs are largely
unavailable. The countries with
the largest share of university
applications are China (13.4%),
Spain (13.2%), Mexico (12.6%),
and Morocco (11.2%). The coun-
tries with the largest share of
PRO resident applications are
India (21%, based on estimates
and not official data), Mexico
(close to 10%), China (7%) and
France (close to 4%).

In this context, co-patenting—
when firms and universities /
PROs decide to apply for patents
jointly— 1is also an important
indicator. After the year 2000,
joint filings between firms and
universities have been on the rise.
In 2010, they made up about 18%
of all PCT applications involving
universities from high-income
countries, up from almost none
in 1980. On average, university-
company co-ownership of PCT
patents is more prevalent in mid-
dle-income than in high-income
countries, even though the levels
of filings are substantially lower
in the former country group.
Japan has the highest share of
university-company partnerships
at 42% of all university applica-
tions, followed by the Russian
Federation (30%), China (29%),
and Brazil (24%).




o University IP licensing and commer-
cialization: Close to no indica-
tors exist for assessing the scale
of university commercialization
and related downstream impacts.
The most widely used indicators
for measuring university tech-
nology transfer are the number
of licenses issued and the income
associated with these licenses.
These data are available for only
a few countries, are often based
on nongovernmental surveys
using varying methodologies and
schedules, and are largely con-
fined to universities without cov-
ering PROs.

Broadly speaking, the data tend
to support the view that univer-
sity and PRO licenses and related
income are growing from low
levels. Outside the USA, both are
still relatively modest compared
with the number of patents filed
by public research institutions,
or compared with income from
their R&D contracts and con-
sulting, or their R&D expendi-
ture. Also, on average, university
and PRO licensing income is still
marginal compared with total
university and PRO funding or
research expenditure.

In middle- and low-income
economies, data on technology
transfer are even scarcer. Studies
point to the nascent stage of IP
and its commercialization, which
is limited to a few patents and
institutions. Other forms of IP,
such as copyrighted works and
know-how, are more commonly
used to transfer knowledge to

businesses.'®

Metrics of assessment: Inventor and
innovation surveys

In the last decade, large-scale inven-
tor surveys and innovation surveys,
which are both useful for assess-
ing science-industry linkages, have

flourished. The focus, size, and type
of sampling involved in these two
survey exercises are not compara-
ble. Inventor surveys focus on spe-
cific inventors who have filed for a
patent; innovation surveys address a
representative sample of all firms in
a given economy. Both types of sur-
veys are the source of interesting aca-
demic follow-on papers focused on
very particular researchers, institu-
tions, or countries that provide a rich
contextual background to studying
science-industry collaboration.

Inventor surveys

Inventor surveys have been con-
ducted primarily in Europe, Japan,
and the USA; some of these surveys
focus on large firms only. The so-
called PatVal, a European-wide sur-
vey of inventors, is probably the most
representative of all patent holders
and covers all technical fields in six
major European Union (EU) coun-
tries. The survey requests informa-
tion about the sources of knowledge
that were used in the research proj-
ect and the assessment of the impor-
tance of the sources of knowledge
leading to the patent.

PatVal’s results show that com-
ing up with technological break-
throughs worthy of a patent often
involves collaboration among inven-
tors."” About 20% of PatVal-EU pat-
ents are developed through collabo-
rations among the employer organi-
zation and other partners, with vari-
ations across countries. Interestingly,
75% of these collaborations are for-
malized through specific contracts,
and IP-based collaborations tend to
be more formalized than non-IP
based ones, as discussed later.

PatVal’s results also show that a
firm’s customers are the most impor-
tant source of innovation, followed
by the knowledge supplied by the
patent literature and the scientific
literature.'® Interaction with the

firm’s competitors, its participation
in conferences / workshops, and its
contacts with suppliers are ranked
second as sources of innovation.
Yet university and non-university
research laboratories feature prom-
inently for only a smaller share of
firms. Specifically, 22% and 13% of’
the inventors in the PatVal survey
rated the knowledge coming from
universities and other public labora-
tories as important.

Although most discussions of
the PatVal survey results dismiss the
importance of university inputs on
this basis, two arguments support-
ing the role of university inputs can
be made. First, the aforementioned
sources of innovation—such as sci-
entific literature, conferences, and
contact with suppliers—are often
tightly linked to universities. Access
to scientific literature and to con-
ferences is often enabled by public
researchers or the public research
system. Studies that combine data on
scientific co-authorship with data
on patent co-invention at the level
of individual researchers show that
connectedness among scientists and
inventors is extensive."” These stud-
ies also show that particular authors/
inventors are fundamental to ensur-
ing the intersection between the two
worlds of science and technology.?
Research shows that the mobility
of researchers is crucial to transfer-
ring scientific knowledge with cer-
tain excludability from university to
industry, and in fact, the more valu-
able the patent, the higher the prob-
ability of a move to a company.”'

Second, as outlined earlier, it is
not unnatural to assume that only a
small share of inventors and firms
actually work directly with public
research institutions because only a
small share of firms are involved in
more radical innovations and scien-
tific breakthroughs. In this light, the

low absolute or relative numbers of
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innovations that are brought to mar-
ket through collaboration is neither
surprising nor disappointing. These
figures must be seen in terms of the
structure of the particular industry,
the sophistication of the innovation
ecosystem, and types of innovations
produced—that is, radical innova-

tions or more incremental ones.

Business innovation surveys

A second set of survey indicators
concern enterprise innovation sur-
veys that assess innovation coopera-
tion. These address the question of
whether firms have cooperated with
public research institutions during
the innovation process.

In the absence of results from
business innovation surveys with
broad country coverage or better
data on industry-science linkages
with broad country coverage, the
GII relies on the survey results of the
World Economic Forum (WEF)’s
Executive Opinion Survey.”> One
question in that survey asks respon-
dents about the intensity with which
businesses and universities collabo-
rate on R&D.* One advantage is
that the question potentially tar-
gets formal and informal collabora-
tion alike. The data are, however,
‘soft’ data—they are very qualita-
tive. They also relate to R&D rather
than to innovation more broadly.
Another statistic from the WEF sur-
vey in use in the GII assesses the state
of cluster development.**

Currently, the most perti-
nent and complete innovation sur-
vey is the European Community
Innovation Survey (CIS), which—
until recently—was conducted pri-
marily in European high-income
economies.”® Encouragingly, since
2005 the CIS places greater empha-
sis on the role of linkages with
other firms and institutions in the
innovation process.”® Furthermore,
UNESCO’s Institute for Statistics

(UIS) and the Red Iberoamericanade
Indicadores de Ciencia y Tecnologia
(RICYT, or Network of Science
and Technology Indicators-Ibero
American and Inter-American) are
both emphasizing innovation link-
ages when formulating guidelines
on how to implement innovation
surveys in developing countries.”’
These business innovation sur-
veys examine which of the following
modes are used to conduct innova-
tion and which are the sources of this
knowledge transfer, including public

research institutions:

* Open information sources: These
comprise openly available infor-
mation that does not require the
purchase of technology or IP
rights and does not require inter-
action with the source.

» Acquisition of knowledge and tech-
nology: This refers to purchases
of external knowledge and/
or knowledge and technology
embodied in capital goods and
services.

e Innovation cooperation: This refers
to active cooperation with other
enterprises or public research
institutions for innovation activi-
ties (including the purchase of

knowledge and technology).

One advantage of the busi-
ness innovation surveys is that, in
principle, they address all linkages,
including informal ones. Moreover,
they are not limited to technolog-
ical breakthroughs and patents but
instead embrace innovation (includ-
ing process innovation) in general. A
second advantage is that these sur-
veys contain a large number of rep-
resentative responses.

One reason for not using inno-
vation survey data in the 2012 GII
is the limited, although fast-grow-
ing, number of countries that carry

them out these surveys. This will

likely change because the goal of
the UIS is to create an international
database of innovation statistics for
countries at all stages of develop-
ment as of 2013.2®

Aswas the case with inventor sur-
veys, another challenge is the inter-
pretation of related results. Firms
are asked to evaluate which knowl-
edge sources are ‘highly important’
to their innovation. The data pro-
duced show great variation by coun-
try, and comparability is not evident
(Figure 3). A key problem with these
business innovation surveys is still
the cross-country comparability of
results.

As expected, available data
from existing innovation sur-
veys—mostly for European, other
advanced, and a few middle-income
countries (e.g., China, the Russian
Federation, and South Africa)—
show that internal sources are often
reported as the most important for
innovation. Suppliers of equipment,
materials, components, or software
are the most likely external col-
laboration partner. The next likely
collaborators are other enterprises
within the enterprise group, often
followed by customers and clients-
competitors, and then, last—as seen
in the inventor survey—universities
and PROs. In most countries, large
firms are usually two to three times
more likely than small and medium-
sized enterprises to engage in such
collaboration.

Provisional results from the UIS
show that in many surveyed coun-
tries a low percentage of firms coop-
erated with universities and other
higher education institutions. Yet
great differences across countries
prevail.® In the Philippines, 47.1%
of all innovation active manufactur-
ing firms cooperate with universi-
ties or other higher education insti-
tutions; Malaysia shows similar lev-
els of cooperation. This percentage




Figure 3: Firms collaborating on innovation with higher education or government research institutions by firm size, 2006-08
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drops to 15-20% in Indonesia, South
Africa, Colombia; it drops further,
to 9% in the Russian Federation
and 2% in Brazil. In some countries,
other cooperation partners present
even lower rates.

At face value, apart a few coun-
tries that seem to have the opposite
experience, university interaction
with industry appears to be a quanti-
tatively small part of the overall pat-
tern of knowledge flows for innova-
tion.”” Thisis not true in all countries,
however. Innovating large firms in
the Nordic countries, Hungary, and
the Republic of Korea collaborate to
asignificant extent with public insti-
tutions, while few enjoy such collab-
oration in the Russian Federation,
Chile, and Mexico. Moreover, inno-
vation surveys cover product, pro-
cess, marketing, and organizational

innovation. It is not expected that

connections to public research mat-
ter much to a majority of innovating
firms, especially when they do not
participate in research in the same
way as universities.

The very sparse literature, based
on innovation surveys, assessing
linkages and their importance finds
that incremental innovators bene-
fit from intra-industry knowledge
spillovers and close proximity to
universities, but that radical innova-
tors (those who come up with prod-
ucts new to the market) collaborate
with universities, even with foreign
universities. However, these stud-
ies also show that radical innovators
source knowledge from universi-
ties but do not necessarily cooper-
ate with them directly. In this lat-
ter case, they might not be counted

in the above statistics as relying on

20 B Il
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public research institutions as exter-
nal partners.”'

Furthermore, the vehicle of
technology transfer—that is, infor-
mal links, research agreements, pat-
ent licensing, and so on—between
the innovating firm and the public
sector is not explained. For the most
part, this question is not posed. Only
a few innovation surveys include
such detailed information.

The relatively new US Business
R&D and Innovation Survey breaks
new ground in this respect.” It con-
tains questions on agreements with
public research institutions and other
interactions with academia, such as
the hiring of academic consultants
for short-term projects in science
and engineering, the visiting of cor-
porate scientists at universities, and
financial support to public research
in order to support R&D.
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In general, however, the quali-
tative dimension of collaboration
(exactly how important such col-
laboration is, and via which levers
it occurs) is often uncertain when
looking at these survey results. An
exception is seen when some more
detailed industry studies have been
carried out as a follow-up. More
importantly, existing metrics and
more detailed studies struggle to shed
light on the ensuing downstream
effect and impact of university and
PRO outputs and the collaboration
of industry with these institutions.
Additional related impacts of coop-
eration may materialize over time,
complicating the accurate measure-

ment of impacts further.

Conclusions

This chapter shows that it is infea-
sible to reduce the complex web of
science-industry relations and their
indirect and direct effects on indus-
trial innovation to a single-head-
ling figure. Possible metrics are
often not available for many coun-
tries, and those that are available are
imperfect in their ability to encap-
sulate the complex set of overlapping
interactions and knowledge flows.
It is hoped that in the near future
it will be possible to use a cluster
of variables to measure the intensity
and efficacy of science-industry col-
laboration. Certainly, an important
objective of the GII exercise is to
point to the current state of data in
a given innovation policy field and
to encourage the improvement of its

metrics.

Notes
1 WIPO, 2011a.

2 NRC, 2003.
3 NSB, 2012,
4 NRC, 2003; WIPO, 2011b.

5 Freeman and Soete, 2007.
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21

22

23

24

25

See Eurostat and OECD, 2005; RICYT, 2001.
Veugelers, 2007.

Statistics Access for Tech Transfer (STATT),
AUTM, May 2011, available at http://www.
autmsurvey.org/statt/index.cfm.

See WIPO 2011b for a summary of available
data and a related discussion.

For a discussion of this point, see WIPO,
2011b.

Following the OECD Frascati Manual on R&D
Survey Standards, the definition of higher
education sector covers all universities,
colleges of technology, and other institutions
of post-secondary education, whatever

their source of finance or legal status. It also
includes all research institutes, experimental
stations and clinics operating under the
direct control of or administered by or
associated with higher education institutions.

OECD, 2011.

See Box 4.3 in WIPO, 2011b; see also Khan
and Wunsch-Vincent, 2011.

EC, 2009.

WIPO, 2011b.

WIPO, 2011b; Zuhiga, 2011.
Guiri et al,, 2007.

Guiri et al,, 2007.

See the project ‘Academic Patenting in
Europe (APE-INV)', steered by Francesco
Lissoni at http://www.esf-ape-inv.eu/index.
php, for some work in the field.

Breschi and Catalini, 2010.
Crespi et al,, 2006.

The Executive Opinion Survey is given
annually to thousands of business executives
to gather their insight into their business
operating environment. For further
information on this survey, see Brown and
Geiger, 2011.

The survey question asks To what extent

do business and universities collaborate

on research and development (R&D) in

your country?’ Possible answers: 1 = do not
collaborate at all; 7 = collaborate extensively.
See https://wefsurvey.org.

See Chapter 1 of this report.

In the future, another potential source of
information is the World Bank Enterprise
Survey, which has a large country coverage.
Its Innovation and Technology Module
currently has only one linkage question,
which is related to the share of firms using
technology licensed from foreign companies.

26  Eurostat and OECD, 2005. Questions on
sources of information and cooperation
(the latter focused only on R&D activities)
have been in the CIS questionnaire since
its first round. In 2005, the whole issue of
linkages was emphasized by the Oslo Manual
(3rd edition). The document in which UIS
and RICYT are also emphasizing linkages in
developing countries is an annex to the 3rd
edition of manual.

27 RICYT undertook the first effort to develop
guidelines for innovation surveys outside
of the OECD and the European Union. This
resulted in the Bogotd Manual, which is used
in most innovation surveys conducted in
Latin American countries. See http://www.
ricyt.org/.

28  The UIS has developed a pilot data collection
that has been conducted in 2011. The
pilot was focused on the gathering of
national data from the most recent national
innovation surveys in 19 pre-selected
countries: Brazil, China, Colombia, Egypt,
Ghana, Indonesia, Israel, Malaysia, the
Philippines, the Russian Federation, South
Africa, and Uruguay. Thanks go to Martin
Schaaper and Luciana Marins from the UIS for
providing this and related information.

29  Thanks go to Martin Schaaper and Luciana
Marins from UIS for providing this and related
information. The data will be published in
the summer of 2012 under the title 'Results
of the 2011 Pilot Innovation Data Collection’,
conducted by the UNESCO Institute for
Statistics (UIS).

30 Coshetal, 2006.

31 Mohnen and Hoareau, 2003; Mairesse and
Mohnen, 2010.

32 See the US Business R&D and Innovation
Survey, available at http://www.nsf.gov/
statistics/srvyindustry/about/brdis/.
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CHAPTER 5

The Role of Coherent Linkages in Fostering Innovation-Based Economies in
the Gulf Cooperation Council Countries

BARRY JARUZELSKI, CHADI N. MouJAEs, RAsHEED ELTAYEB, HADI RAAD, and HATEM A. SAMMAN, Booz & Company

Developed countries around the
world with strong innovation cul-
tures have succeeded by linking peo-
ple, capital, and research to intro-
duce novelty and create economic
value. These countries have an effec-
tive integrated network of stake-
holders that foster an environment
that can transform ideas into suc-
cessful outcomes. The web of stake-
holders acts as a vibrant innovation
ecosystem. This system, rather than
specific institutions focused on a sin-
gle discipline, spurs widespread eco-
nomic activity, drives efficiency and
productivity, and increases overall
standards of living. Countries with
strong innovation capabilities have
resilient economies that can with-
stand periodic economic shocks to
individual sectors.

Inrecentyears, the countries of the
Gulf Cooperation Council (GCC)—
Bahrain, Kuwait, Oman, Qatar, Saudi
Arabia, and the United Arab Emirates
(UAE)—have embarked on a series
of reforms and initiatives targeted at
immediate challenges within their
innovation systems. These challeng-
es include need to cultivate human
capital and to promote research and
development (R&D). These countries
are also developing traditional sectors
(such as oil and gas, petrochemicals,
basic industries, and water desali-
nation) and nascent ones (including
aerospace, healthcare, and renewable
energy). The GCC has made signifi-
cant progress in a relatively short time.

To ensure further progress
in these efforts, the GCC coun-
tries must now institute a national
model that establishes coherent link-
ages in their innovation systems.
This involves forging strong ties
among all stakeholders in the inno-
vation ecosystem (which encom-
passes policies, operations, and all
stakeholders). This is vital for the
GCC states, which have rich natu-
ral resource endowments, large gov-
ernments, and a need to diversify
their economic base. Policymakers
in the GCC are well aware that the
resource endowment is finite. They
know that they need to invest the
current windfall wisely in develop-
ing knowledge-based economies.
The crucial mechanism required
is an innovation-promotion entity.
This body establishes and develops
the necessary linkages, coordinates
policy, convenes stakeholders, and

drives the national agenda.

Key elements for promoting innovation
The GCC needs to foster innova-
tion to diversify its economic base,
reduce its dependence on hydrocar-
bons, and create opportunities for its
large number of young citizens.

e The GCC has made marked
strides in creating innovation-
based economies. However, it
still lags behind developed coun-
tries and has room to improve

its global rankings by creating

vibrant, entrepreneurship-friendly

environments.

e Overall, the GCC needs to forge
ties that bring together all the
stakeholders in the innovation
ecosystem—academics, regula-
tors, multinational companies,
and entrepreneurs among them—
in a cohesive, targeted program

aimed at fostering innovation.

e The creation of coherent links is
vital to establishing an innova-
tion economy. The process must
involve an innovation-promotion
entity that fuses policies, stake-
holders, and operations into a
focused effort.

Transitioning to an innovation economy

There are three reasons GCC coun-
tries must move towards innovation-
based growth: economic diversifica-
tion, demographics and the engage-

ment of youth, and globalization.

Economic diversification

GCC countries realize that sustain-
able long-term economic devel-
opment hinges on their ability to
decrease reliance on hydrocarbon
income and to widen their eco-
nomic base. The GCC countries
must become innovative. They have
to respond promptly to current and
expected demands for goods and
services if they are to diversify their

economies in a competitive manner.
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Over the past decade, GCC
countries have developed non-oil
sectors. The UAE has lowered its
dependence on hydrocarbon exports
and, to a lesser extent, on hydro-
carbon income. Kuwait’s hydro-
carbon export dependence has also
dropped; Oman and Qatar too are
less reliant on hydrocarbons for their
official revenues. Nevertheless, oil
and gas continue to dominate in the
region. Over the period from 1990
to 1999, for example, with the excep-
tion of Bahrain, hydrocarbon reve-
nue accounted for 80% of revenue
and exports of goods and services in
the GCC. In the following decade
from 2000 to 2009, hydrocarbons
accounted for close to 90% of reve-
nue and 80% of exports, making the
economies in the region more vul-
nerable to external shocks.'

There is ample room for growth
and development of the private sec-
tor—the source of innovation in
developed and emerging economies.
In the past, private businesses faced
challenges that did not position them
to play this role. The government
provided generous assistance—such
as subsidized energy—to promote
the private sector with an eye towards
exports. An unintended conse-
quence was that improvements in
private-sector competitiveness and
productivity stalled. Firms focused
excessively on domestic demand.
They faced limited domestic com-
petition and no international com-
petition. Recent changes are starting
to address this legacy. In the mean-
time, however, the GCC continues
to depend on imports for numerous
economic activities. Among the sec-
tors that rely on imported products
are manufacturing, food, chemicals,
and industrial solutions providers.
Saudi Arabia, for example, is among
the top 15 importers of pharmaceu-
ticals worldwide. The UAE is in a

similar position with transportation
services.”

By taking the correct approach,
the GCC economies can leverage
their hydrocarbon endowment to
invest in people and knowledge cre-
ation, and so secure a broader eco-
nomic base. Such investments will
enhance the competitiveness of non-
oil sectors while reducing the need

forimported expertise and materials.

Demographics and the engagement of
youth

The population of the GCC in com-
ing decades will continue to be pre-
dominantly young, in contrast to
other high-income countries. By
2030, for example, 42 to 49% of
Saudi Arabia’s population will be
under the age of 30, down from a
remarkable 57% today. By contrast,
55 to 60% of Japanese will be 50 and
older”

There is a need to harness the
energy and creativity of this youth-
ful population and direct it towards
entrepreneurship and innovation.
Without such initiatives, the econ-
omy will continue to be highly
dependent on imports. In addi-
tion, the GCC will have to rely
on an increasing number of skilled

expatriates.

Globalization
The integration of the global econ-
omy will largely benefit those coun-
tries with innovative individu-
als, systems, and cultures, and with
favourable conditions for business
operations. These are the countries
that will attract foreign investors and
corporations. They will gain from
investment inflows and corporate
exposure in terms of economic capa-
bilities and competitiveness.
Foreign investment is particu-
larly important. Multinational cor-
porations’ investments have been

instrumental in transferring business

and technology expertise. Much
inbound investment in the GCC
is destined for the oil and gas sec-
tor. However, some governments
are providing incentives to attract
funds into other sectors. Such mea-
sures include exemption from cus-
toms duties and flexibility in for-
eign ownership of local ventures and
property. The result has been a steep
rise in foreign direct investment into
such countries as Saudi Arabia. That
investment is increasingly entering
less traditional sectors such as tele-

communications and finance.

Strengthening innovation linkages in the

Gulf Cooperation Council

GCC countries realize that cre-
ating innovation-led economies
means proceeding in an established
sequence. The steps below mainly
describe the successful approaches of
the Republic of Korea; Singapore;
and Taiwan, Province of China.
Following these examples, as well
as those from other developed econ-
omies, GCC states will journey
through the following three major
stages:

1. Economic growth primarily
driven by the relative abundance
and comparative advantage of fi-

nancial or human capital.

2. Accumulation of factors of pro-
duction (financial and human
capital) that provide higher val-
ue-added in existing products

and services.

3. Additions to the value chain
stemming from new technolo-
gies and ideas that lead to growth
in the production of innovative

products and services.

Some GCC countries already
have begun this journey. They have
opened technology and research
clusters in recent vyears. These




Figure 1: Innovation policy framework
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facilities aim to bring together vari-
ous stakeholders and facilities such
as universities, private-sector insti-
tutions, multinational corporations,
and the public sector. Their goal is
to foster collaboration on research
and to leverage knowledge of the
local market. Today several prom-
ising clusters have either been com-
pleted or are under construction in
the GCC. These include the King
Abdullah Bin Abdulaziz Science
Park in Saudi Arabia, the Centre of
Excellence for Applied Research and
Training (CERT) in the UAE, the
Knowledge Oasis Muscat in Oman,
and the Qatar Science & Technology
Park.
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Orchestration

The next critical step 1s to assem-
ble the different parts of the innova-
tion landscape so that they cohere
in a synergistic, holistic partner-
ship. The overall policy agenda is
an essential element, because it links
policies to their respective compo-
nents. Equally essential is the estab-
lishment of supporting institutional
models to link stakeholders at the
institutional and operational levels.

These linkages animate the eco-
system. They align cross-cutting
policies and coordinate the efforts of
all stakeholders, thereby driving the
innovation process (see Figure 1).

The innovation policy frame-

work has three main components.

Operational support

First and foremost are the innova-
tion strategies that are set within
economic sectors and that drive
creativity in specific business areas
(the inner circle in Figure 1). These
strategies are set in motion by an
enterprise model led by entrepre-
neurs, national entities, or a com-
bination of the two. Each sector has
different requirements for innova-
tion and requires a different institu-
tional setup. Some sectors are driven
by entrepreneurship and start-
ups. Other sectors require invest-
ments to be made by established
large companies or national cham-
pions. The focus in the region has

been on fostering entrepreneurship,
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Figure 2: Innovation capabilities in GCC and selected developed countries

2a: Local availability of specialized research and training services

In your country, to what extent are high-quality, specialized training services available? [1 = not at all available; 7 = widely available]

Rank

(out of 142) Score
Switzerland Switzerland 1 6.4
Finland Finland 10 5.6
USA USA 1 5.6
Singapore Singapore 19 5.2
UAE UAE 28 49
Saudi Arabia Saudi Arabia 29 49
Bahrain Bahrain 35 4.7
Korea, Rep. Korea, Rep. 39 4.6
Qatar Qatar 67 4.1
Kuwait Kuwait 86 3.8
Oman Oman 90 3.8

0 1 2 3 4 5 6 7

Not available Widely available
2b: Availability of scientists and engineers
To what extent are scientists and engineers available in your country? [1=not at all available; 7 = widely available]
Rank

(out of 142) Score
Finland Finland 1 6.0
Japan Japan 2 5.8
USA USA 4 5.5
Singapore Singapore 12 53
UAE UAE 18 49
Korea, Rep. Korea, Rep. 23 49
Qatar Qatar 24 49
Saudi Arabia Saudi Arabia 26 4.9
Bahrain Bahrain 55 43
Kuwait Kuwait 65 4.1
Oman Oman 9 36

0 1 2 3 4 5 6 7

Not available Widely available

Source: World Economic Forum, Executive Opinion Survey, 2010-2011.




which is good. However, the role
of large firms seems to have been
downplayed.

The next component of the
policy framework is the innova-
tion drivers—a set of policies that
encompass all sectors and address
financial capital, physical capital,
human capital, and R&D (the mid-
dle circle in Figure 1). The last piece
of the framework involves the inno-
vation environment—the policies
that aim to make the socioeconomic
arena conducive to generating new
ideas (the outer circle in Figure 1).

A clearly identified institution
must have ownership of each of these
three policy framework components
and be accountable for implementa-
tion. The institutional model frame-
work is the assembly of the stake-
holders; their mandate is to cooper-
ate to define and implement policies.
The model links all of the stakehold-
ers in the ecosystem (including aca-
demic and R&D centres, financial
organizations, businesses, and gov-
ernment institutions) through dedi-
cated agencies for promotion, fund-
ing, and orchestration.

The next challenge for the GCC
is to ensure that the complex web
of links among stakeholders is effec-
tive and spurs new ideas. These links
can emerge within the framework
that GCC states have created over
the past decade. The GCC thus far
has focused on framing the policy
agenda and putting in place strate-
gies and policies to develop the driv-
ers and the environment.

Linking innovation policies

A crucial step in moving to an inno-
vation-based economy is creating a
balance of human, physical, and
financial resources. Policies geared
to the development of innovation
drivers are necessary but not suffi-
cient. Such policies also must align

with laws and regulations that can
provide the correct conditions for
inventive ideas to flourish. This is
an area of great opportunity for the
GCC states. They can elevate their
policy agenda framework, which
will help such drivers as human cap-
ital and R&D reach levels compa-
rable to those of advanced econo-
mies (see Figure 2). The GCC states
can also link related policies more
effectively to their respective com-
ponents of strategy, drivers, and the
environment.

The GCC has lagged behind
innovation economies for the sim-
ple reason that many sectors in the
region are at early stages of develop-
ment. They either have not had the
time to show results or do not yet
have a comprehensive strategy.

The GCC states can do more
in terms of R&D spending relative
to GDP. The latest available figures
show, for example, that Kuwait’s
R&D expenditure as a percentage
of GDP was a mere 0.11% in 2009
(down from 0.21% in 1997) while
that of Saudi Arabia was 0.08% in
2009 (up from 0.06% in 2003).* From
a private-sector perspective, the lack
of competition has removed a strong
incentive to seek a business advantage
through R&D. Equally important,
many GCC companies are hesitant
to invest in R&D because of their
national regulatory and legal frame-
works. The GCC countries have
made significant efforts to improve
this environment—for example, by
enhancing intellectual property (IP)
protection. A more comprehensive
legislative approach would advance
matters further (see Box 1).

An overall strategy must also
identify the critical sectors that will
drive inventiveness if it is to forge
effective links among the different
aspects of the policy agenda. Each of
these sectors, in turn, must establish
a strategy that cascades down to its

various business areas, assesses and
identifies the key typology within
them, and determines the charac-
teristics of the associated enterprise
model. Clarity on these sector-spe-
cific plans will allow relevant gov-
ernment stakeholders to formulate
policies relating to financial and
human capital, and research in sci-
ence and technology.

In Sweden, for example, the
government sets the overall pol-
icy and allocates the necessary bud-
get to support it. In turn, the local
authorities and the county councils
set policies for regional innovation
and identify target sectors in accor-
dance with overall national poli-
cies. Relevant ministries (includ-
ing the Ministry of Education, the
Ministry of Enterprise, the Ministry
of Energy and Communication, and
the Ministry of Defence) set their
respective policies in research and
education to facilitate the imple-
mentation of the national strat-
egy. Research and innovation pol-
icy councils support these efforts
by providing advice and guidance
to the government and ministries.
Several other entities, such as the
Swedish Research Council and the
Swedish Governmental Agency
for Innovation Systems (known as
VINNOVA) provide funds for basic
and industry research. Other groups,
Almi

finance, provide advice, arrange

such as Foretagspartner,
contacts, and assist in business devel-
opment for small and medium-sized
enterprises to stimulate the forma-
tion of new companies and innova-
tive activities. Universities and pub-
lic and private research institutions
perform research by coordinating
with private businesses. The latter
then conducts in-house R&D to
develop products and services.

A final consideration is that
GCC policy agendas should focus
their efforts on national strengths,
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Box 1: Strengthening the innovation environment in the United Arab Emirates

The public sector and commercial entities
in the United Arab Emirates (UAE) have ini-
tiated an innovation strategy and support-
ing efforts. There is broad recognition within
the UAE that the success of its strategy will
depend on its drivers and on a supportive
environment. Such an environment involves
creating regulatory incentives for stakehold-
ers, ensuring that entities have the neces-
sary support services such as networking
and marketing, and orchestrating the inno-
vation agenda to provide effective interac-
tion among all stakeholders.

Regulatory environment

A comprehensive regulatory environment
typically addresses several supporting
aspects of innovation including intellectual
property (IP) rights incentives specifically

targeted at innovators and protective mea-
sures that improve investor confidence. In
all three aspects, the UAE has made good
progress, particularly on incentives regula-
tion (see Figure 1.1).

- Intellectual Property Rights: The UAE is a
member of the Paris Convention for the
Protection of Industrial Property and has

promulgated a patent law. IP legisla-
tion in the UAE can become even more
comprehensive by covering a larger
number of sectors.

Incentive Regulations: The UAE com-
pares favourably on implementing
incentive regulations for firms in gen-
eral, chiefly through the provision of tax
exemptions, the absence of trade bar-
riers, modern infrastructure, and free-
dom from foreign exchange controls.
However, the UAE needs to enhance
regulations that promote innovation.

Figure 1.1: Regulatory indicators for the United Arab Emirates and benchmark economies

1.7a: Incentive requlations

How burdensome is it for businesses in your country to comply with
governmental administrative requirements (e.g., permits, regulations,
reporting)? [0 = extremely burdensome; 10 = not burdensome at all].

Finland

Sweden

Netherlands B Established innovators

Norway [ Rising innovators

Japan

B Budding innovators

UK

France
Singapore
Ireland
Korea, Rep.
Saudi Arabia
UAE

Egypt

Brazil

Burden of Government Regulation Indicator*

1.1b: Protective regulations

UK

Japan
Norway
Finland
Sweden
France
Netherlands
Singapore
Ireland
Korea, Rep.
Saudi Arabia
Brazil

Egypt

UAE

2 4 6 8 10

Strength of Investor Protection Index (1-10 scale)

Sources: 1.1a: World Economic Forum, Executive Opinion Survey 2010-2011. 1.1b: World Bank, Ease of Doing Business Index 2012, Doing Business 2012 (http://www.doingbusiness.org/)
Note: “Established Innovators'refers to countries that have long since put in place the structures needed to reach their innovation potential; *Rising Innovators'refers to countries that have established the structures needed to reach their innova-
tion potential, and have risen rapidly to establish themselves as innovation leaders; *Budding Innovators' refers to countries beginning to explore plans to tap into their innovation potential and have started to put in place the structures

needed to support their plans.
*The Burden of Government Requlation Indicator is rescaled from a scale of 1to 7 to a scale of 0 to 10.




Box 1: Strengthening the innovation environment in the United Arab Emirates

(continued)

The UAE can provide monetary incen-
tives for undertaking research, hiring
research personnel, and introducing
environmentally friendly technolo-
gies—approaches taken in Singapore.

- Protective Regulations: Investor protec-
tion in the UAE must be enhanced if
it is to become comparable to that of
leading economies such as Singapore
and Norway. The legal and regulatory
systems in Singapore and Norway
offer more protective measures. These
include active bankruptcy laws, disclo-
sure of information on transactions,
and the liability of directors for dam-
ages caused. Shareholders can also
launch lawsuits more easily.

Operations support

The UAE has operations support for inno-
vation. The Technology Development
Committee (TDC) plays a notable role in
setting policy in Abu Dhabi. Similarly, the
Khalifa Fund for Enterprise Development
in Abu Dhabi provides funding for support
systems—such as training and develop-
ment—for entrepreneurs, and invests in
specific projects. Overall, however, there
is limited support for companies active in
R&D and innovation. The UAE can expand
assistance in three areas.

1. The UAE would benefit from a dedi-
cated agency that provides support
services specifically for innovators.
Such services typically would include
R&D funding, advisory support, match-
making, and networking, as well as
logistical support including marketing
and promotion.

2. The UAE should increase the num-
ber of its incubators. The government
can play a role in establishing and

nurturing such incubators. In addition,
entities such as CERT Technology Park
in Abu Dhabi can provide mentoring
and guidance to access the UAE mar-
ket. They can help support innovative
companies by transforming original
ideas into economic value.

3. There should be a greater focus
on innovation. A number of differ-
ent entities, such as the Chamber
of Commerce, offer support ser-
vices such as matchmaking and net-
working for businesses. These efforts
would be more powerful if they were
coordinated with a specific focus on
innovators.

Orchestration

In the UAE, orchestration can exist among
most traditional and nascent sectors tar-
geted for innovation. Having an entity
charged with ensuring the orchestration
of all these activities is critical for policies
and initiatives to succeed. Orchestration
involves coordinating the implementation
of policies at the operational level, such
as ensuring that funding is channelled
to high-potential businesses and helping
these businesses find investors and cus-
tomers. Orchestration also means work-
ing with stakeholders in the landscape to
identify and advocate new policies or pol-
icy revisions that will provide further sup-
port. The back-and-forth of orchestration
provides continuous feedback that can
improve policies.

The challenge in the UAE is that cross-
stakeholder interaction is limited. It occurs
typically through bilateral exchanges.
Hence, the creation of an orchestration
entity will produce engaged stakeholders
connected precisely through the coherent
linkages that result in a thriving ecosystem.

positioning their countries for com-
petitive advantages as they develop
their innovation strategies. For
example, between 1978 and 1997,
Singapore focused on the develop-
ment of clusters in high value-added
and mutually supporting industries
such as electronics, petrochemi-
cals, and engineering. The coun-
try thereby gained expertise and a
competitive edge in electronics and

high-tech products and services.

Linking innovation stakeholders
GCC countries have improved their
stakeholder collaboration, according
to the Executive Opinion Survey
of the World Economic Forum in
2010-11 (see Figure 3). Saudi Arabia,
for example, has risen from a ranking
of 49 out of 130 countries in 2007
to 28 out of 142 in 2011 in terms of
university-industry research collab-
oration. This is clear evidence of the
strong initial impact of promotion
entities such as the King Abdulaziz
City for Science and Technology.
These entities are strengthening and
promoting effective links among
stakeholders in the ecosystem. Such
links may have resulted in positive
outcomes, such as the increase in the
number of research publications.
These impressive first steps
should not lead to complacency.
The main stakeholders in the inno-
vation landscape in the GCC—
such as government agencies, busi-
ness, and academia—remain insuf-
ficiently connected. They have yet
to coordinate in a fully effective
and creative manner. Coordination
among stakeholders often is lim-
ited to bilateral exchanges with lit-
tle alignment among the innovation
entities. For example, small, nascent
enterprises remain isolated from the
formal economy. In addition, many
multinational corporations, such as

those in the energy sector, are at
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Figure 3: Research-industry collaboration: GCC and selected developed countries

3a: University-industry research collaboration

3b: S&E articles in all fields, 2003-09

To what extent do business and universities collaborate on research and
development (R&D) in your country? [1 = do not collaborate at all,

7 = collaborate extensively]

Switzerland
USA M Developed countries
Finland W GCC countries

Singapore
Qatar
Japan

Korea, Rep.

Saudi Arabia
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Source: World Economic Forum, Executive Opinion Survey 2010-2011 (https://wefsurvey.org); National Science Foundation, National Center for Science and Engineering Statistics, and The Patent BoardTM, special tabulations (2011) from Thomson Reuters,
SCland SSCI; http://www.nsf.gov/statistics/seind 12/append/c5/at05-27 .xIs; http://thomsonreuters.com/products_services/science/; http://data.worldbank.org/.

best weakly connected to national
business organizations and academic
institutions. In some GCC countries,
such as Kuwait and Oman, collabo-
ration between business enterprises
and academia and research institu-
tions at the national level has room
for improvement.

Coordination of activities among
various stakeholders can improve
significantly at the operational and
institutional levels. Of particu-
lar importance are innovation pro-
motion entities that coordinate the
stakehold-

ers and drive an overarching policy

interactions between
agenda. These entities would facili-
tate the creation and development of
strong linkages throughout the eco-
system (see Figure 4).

The main role of the promo-
tion entity is to identify policies
that can improve the overall envi-
ronment, promote those policies to
their respective owner or stakehold-
ers, and build networks among the
most important leaders. In Norway,
for example, Innovation Norway
orchestrates all activities within the
Norwegian national science, tech-
nology, and innovation model.
Another example is that of Finland,
where additional bodies have clearly
defined roles. The Finnish Funding
Agency for Technology and
Innovation (known by its Finnish
acronym Tekes) drives new ideas,
while the Academy of Finland is
responsible for managing most R&D

activities.

Those creating the promotion
entity should choose its leader-
ship carefully. Animating the eco-
system 1s a complex, delicate task
that requires continual adaptation.
Policy makers and business leaders
will need to monitor the leadership
to ensure that it keeps pace with a
rapidly changing environment, sup-
ports national initiatives, and effec-
tively manages its organizations.’

The composition of the promo-
tion entity’s board is similarly impor-
tant. A director of innovation should
head the organization. That director
should oversee a board comprised
of representatives of stakeholders—
especially the government, the pri-

vate sector, and academia—to ensure




Figure 4: Conceptual framework for GCC innovation promotion entities
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have created a common set of val-
ues and norms and have forged a
culture that nurtures innovation
in the GCC. This is not a form of
economic nationalism. On the con-
trary, by developing national tal-
ent, the GCC countries can act as a
magnet to foreign firms seeking new
innovation hubs. A recent Booz &
Company study found, for example,
that one of the top cultural attributes
cited by successful innovative com-
panies is an attitude that is welcom-
ing to ideas from the outside.’

Linking innovation operations

The promotion entity plays a major
role in orchestrating the model at
the operational level. It ensures that

businesses have the financial, physi-
cal, and human capital to succeed.
This entails establishing dedicated
specialized bodies to focus on spe-
cific businesses and industries, such
as aerospace or nanotechnology.
This means having a group with the
broad mandate of ensuring that these
sectors are coordinated both with
each other and with the national
policy.

For example, an orchestrated ef-
fort can help a country focus and
maximize the effectiveness of the to-
tal investments made in R&D. Ad-
vanced countries—including Swe-
den, Finland, and Japan—have a
dedicated entity that oversees fund-
ing of innovation-based research
to ensure that companies are not
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Box 2: Saudi Arabia: Linking innovation operations

Saudi Arabia is making progress in certain
leading indicators of innovation, such as
industry-academic collaboration and the
number of patents and research publica-
tions it produces. Still, it faces several chal-
lenges, including the development of driv-
ers of innovation such as human capital, as
well as limited opportunities for entrepre-
neurs. These factors have taken a toll on
entrepreneurial activities and diversification
of the economy. For example, in 2009 new
business ownership and nascent enterprise
rates in Saudi Arabia were only 1.9% and
2.9%, respectively, compared with those in
Lebanon (8.8% and 6.7%, respectively) and
the UAE (7.4% and 6.5%).! At the same time,

government revenues from oil accounted
for about 85% of total revenues, and PhD
graduates (aged 25 to 29) out of every
100,000 were only 40 in number compared
with 509 and 743 in Germany and Sweden,
respectively.2

Linking research to commercial
activities

Established in 1977 as a national centre for
science and technology, King Abdulaziz
City for Science and Technology (KACST)
now is the leading government agency
in Saudi Arabia championing innovation
efforts. KACST aims to support the devel-
opment of Saudi businesses by funding

Figure 2.1: Preliminary results of the BADIR programme

[ Advanced manufacturing technology

research through its Saudi Arabian Business
Innovation Research programme. The cen-
tre also has launched incubators through
its BADIR program (badir is an Arabic word
meaning ‘initiate’) and plans to have 80 incu-
bators across the country by 2025.

BADIR promotes the expansion of tech-
nology incubators through its National
Technology Incubation Policy. BADIR activi-
ties cover vital enablers such as incubation,
financing, and commercialization. The cre-
ation of incubators will help bridge the gap
that currently exists between R&D on the
one hand and production and commercial-
ization initiatives on the other (Table 2.1).
There are some encouraging preliminary
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Table 2.1: BADIR incubator client status, 2011
Advanced
1T Manufacturing Technology BIO Total
Jobs created 182 9 50 4
Number of clients generating revenues 9 0 3 12
Number of clients generating profits 2 0 0 2

Source: BADIR monthly reports.




Box 2: Saudi Arabia: Linking innovation operations (continued)

signs. According to BADIR, the number
of incubator clients increased by 350%
between 2008 and 2011 (see Figure 2.1).
Looking ahead to 2025, BADIR expects to
generate 20,000 innovation-related jobs.
Three recent BADIR success stories stand
out:
Ataalam provides a women’s vir-
tual learning environment through
virtual classrooms and interactive
whiteboards.
S-me is a highly successful SMS-based
social network for young Saudis,
boasting some 600,000 members.
ACE Biotech is a a medical manufac-
turer that aims to provide kits and
reagents for polymerase chain reac-
tion, DNA/RNA isolation, cloning, elec-
trophoresis, and buffers.

Linking small enterprises to
government operations

Within Saudi Arabia, start-up enterprises
face several challenges, including their lim-
ited involvement with government oper-
ations. KACST has mechanisms to sup-
port incubated start-ups in partner search
and networking activities, thereby provid-
ing additional assistance during the early
stages of the start-up life cycle. KACST
is also implementing processes that will
select businesses to support government
projects geared towards small enterprises.
The centre will choose businesses based
on their innovation potential.
Government digitization initiatives
such as e-health, e-education, and e-gov-
ernment can further strengthen links
between small enterprises and govern-
ment operations, opening up commer-
cial opportunities for innovative products
and services. The government’s invest-
ment of US$1.3 billion in Yesser (the e-gov-
ernment program) is an important step
forward. Other approaches can include
the government stimulating the supply
of goods and services generated by small
businesses. This can be done through
direct ownership, public-private partner-
ships, or financial incentives. The govern-
ment can stoke demand for these small

businesses through awareness and educa-
tion, demand creation, or financial incen-
tives. KACST's national outreach strategy
aims to enhance public understanding of
the application of science and the benefits
of technology to the daily needs of con-
sumers. Moreover, the government can
use its buying power to reduce the price of
innovative products and services for both
public and private sectors.

Linking innovation promotion
entities to innovation operations

In a recent Booz & Company survey, 66%
of Saudis who identified themselves as
entrepreneurs said that it was difficult to
start a new business. Among the major
reasons cited were limited access to fund-
ing (including domestic credit and ven-
ture capital) and limited access to industry
experts and resources.

KACST initiatives to boost entrepre-
neurship in Saudi Arabia include the devel-
opment of government support policies
for start-ups; the introduction of entrepre-
neurship funds to support relatively risky
new ventures; and entrepreneurship cul-
ture promotion such as business plan com-
petitions, conferences, and events.

To help bridge the research-com-
mercialization gap, the government
recently founded the Saudi Company
for Technological Development and
Investment (known as Tagnia, meaning
‘technology’). Tagnia seeks to build compa-
nies that will enable the commercialization
of research, thereby nurturing domestic
R&D. Tagnia will also develop the industrial
base by enhancing links among industries
to ensure relevant research. Further, it will
invest directly in foreign ventures to trans-
fer technology to the local market through
partnerships.

Notes
1. GEM, 2010.

2. Saudi Ministry of Higher education (http://
www.mohe.gov.sa/ar/Ministry/Deputy-Ministry-
for-Planning-and-Information-affairs/HESC/
Ehsaat/Pages/default.aspx); The Conference
Board of Canada, 2007 (http://www.conference-
board.ca/hcp/details/education/phd-graduates.
aspx); and Booz & Company analysis.

competing with similar academic
efforts for resources. A promotion
entity can ensure that only relevant
projects will get the required R&D
funding, and academic groups can
ensure the financing of university
research.

An example of a well-struc-
tured promotion entity in the GCC
is the Technology Development
Committee (TDC) in Abu Dhabi.
Its members include government
representatives from the depart-
ments of economic development,
education, finance, local munici-
palities, and local executive coun-
cils. In addition, the TDC includes
representatives from the technology
sector as well as economic develop-
ment funds, linking those groups
together.

The TDC advocates and cham-
pions innovation-related policies at
the government level. It works with
industry stakeholders to understand
their R&D priorities and advocates
policies that support their adop-
tion. The TDC can also coordi-
nate with the science and technol-
ogy committee (set up as advisor to
the Abu Dhabi government on ini-
tiatives for promoting science and
technology education programmes
and innovation) to ensure align-
ment between R&D and academic
research policies, and prevents con-
flicts between their respective prior-
ities. Governments throughout the
region are creating similar entities
(see Box 2).

Operational should

be autonomous and accountable

entities

for their spending to solidify the
link between innovation promo-
tion entities and innovation opera-
tions. Often the promotion entity
has the resources to fund businesses
and R&D projects. In addition,
the entity might be able to expand
linkages by funding marketing and
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promotion, networking and match-

making, and incubation services.

5  See Wilson, 2012.

6 Jaruzelski et al, 2011.

Conclusion
GCC countries recognize the need
for innovation as the main catalyst
for achieving sustainable economic
growth through economic diversifi-
cation. As they advance in this direc-
tion, they must carefully follow the
steps of successful economies such
as Taiwan, Province of China; the
Republic of Korea; and Singapore.
These economies have progressed in
their efforts over the course of many
decades. Although the GCC may
require a similar time frame, it has
two major advantages. First, it can
use its substantial resource endow-
ment to finance carefully selected
initiatives. Second, it can learn from
the experiences of innovation lead-
ers and replicate some of the ways
they have engaged stakeholders.
Governments have an important
role to play as the conveners of stake-
holders and coordinators of efforts
across all socioeconomic sectors,
public and private. The GCC coun-
tries need to develop strong links
among their policies, stakeholders,
and operations. To translate policy
mandates to the innovation land-
scape, the GCC will need to ensure
that their promotion entities follow
detailed design activities that engage
and link the stakeholders. These
links are the sinews of inventiveness,
ensuring that a healthy and lively

innovation ecosystem emerges.

Notes
1 Beidasetal, 2011, p.13.

2 Prasad, 2009.
3 UN,2011.

4 UNESCO Institute for Statistics, UIS online
database , available at http://stats.uis.unesco.
org.
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CHAPTER 6

The Russian Federation: A New Innovation Policy for

Sustainable Growth

LeoniD GokHBERG and VITALY Roub, Higher School of Economics, Russian Federation

Over the last two decades, the Rus-
sian Federation has completed its
transition to a market economy, and
for a range of macroeconomic and
social indicators it is now comparable
to countries of the Organisation for
Economic Co-operation and Devel-
opment (OECD);' its integration
into global chains of production and
knowledge flows has become more
established and has deepened along
with the country’s economic and
social changes. However, the model
of such integration proves to be
highly unsustainable: the emphasis
on exports of raw materials makes
social welfare strongly dependent
on external economic conjuncture
instead of depending on, and estab-
lishing, internal sources of growth.
The country’s overall share of
machinery and equipment accounts
for just 13% of exports; the rest is
represented mainly by raw materi-
als.”? Under these conditions, even
the large financial reserves spent to
compensate for the 2008—09 global
crisis effects appear to be insufficient
to revitalize the country’s economic
growth at pre-crisis rates.

Global technology trends also
challenge further socioeconomic
development if that development
continues within the traditional
carbon-hydrogen paradigm that
is based predominantly on oil and
gas extraction. Widely endorsed
contre-carbon efforts have already
resulted in convincing advances

in alternative energy technologies

backed by large-scale national public
procurement programmes, direct
and indirect incentives for energy-
efficient producers and users, cor-
porate initiatives for technological
and organizational innovation, and
international actions. Disruptive
technologies in these and other
areas may damage the positions of
companies in established markets—
including specific high-tech niches
such as nuclear energy, aircraft,
space, armaments, and so on—both
globally and domestically.

Lower productivity and inef-
ficient resource utilization have also
been among the endogenous factors
hampering the country’s economic
development. In certain sectors of
the economy, technological gaps
with leading industrial nations have
accumulated during the last decades.
Furthermore, the monopolistic
structures of most local markets
that serve to suppress incentives to
increase competitiveness, the per-
sistent barriers to entrepreneurship
and innovation, the achieved quality
of corporate governance, and inade-
quate protection of ownership rights
all limit the potential of extensive
sources for improving the Russian
Federation’s socioeconomic perfor-
mance. The consequent deficit of
trust results in lower incentives for
encouraging a pragmatic coalition
among business, state authorities, and
society, and eventually decreases the
effectiveness of public governance.

The chal-
lenges demonstrate an obvious need

above-mentioned

for a new model of innovation policy
aimed at strengthening nation’s
positioning in the global economy
and at knowledge flows that would
allow the Russian Federation to
benefit from the available high-
quality human capital and scientific
potential, while meeting tight con-
straints related to the demand for
social stability and a GDP-per-capita
ratio exceeding that of most rapidly

developing economies.”

The Russian national innovation system:
Trends and problems

Recent years have been notable for
the substantial changes in innovation
policy in the Russian Federation.
Innovation has become a central part
of the top-level policy agenda: coor-
dination committees chaired by the
President and Prime-Minister were
established, key strategy documents
were published, and a network of
development institutions (the Tech-
nology Fund, the Russian Venture
Company, the Development Bank,
etc.) providing an ‘innovation
lift’ was put in place. Earmarked
programmes to promote university
research and development (R&D)
and the enforcement of innovative
activities at state-owned companies
were launched, and the scope of tax
incentives for R&D and innovation

was widened.
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Figure 1: Innovation activity of industrial enterprises in the Russian Federation

Percent
o

1995 19% 1997 1998

1999 2000 2001 2002 2003 2004 2005
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@ Enterprises engaged in technological innovation (% all industrial enterprises)
O Innovative products (% total sales)
@ Expenditure on technological innovation (% total sales)

Source: HSE, 2011.

However, all these actions have
not yet resulted in increasing the
impact of innovation on economic
growth and social welfare. At pres-
ent, innovation activity in Russian
industry is still marked by its limited
scale and limited performance over
a broad range of indicators (Figure
1).* The percentage of innovative
enterprises here has not exceeded
10-11% since 2000. This is consider-
ably less than that for both developed
European countries and a number of
developing economies. Innovation
intensity related to total sales (1.9%
in the Russian Federation, compared
with 5.5% in Sweden and 4.6% in
Germany) as well as the output of
innovation investment (innovation
products comprise roughly 5-6% of
total sales for 1995-20009) is similarly
low.

The poor aggregate performance
of the national innovation system
(NIS) is explained by a number of

structural and institutional imbal-
ances—the innovation cleavages that
diminish synergetic effects and dis-
courage innovation-based growth.

o Science-industry split-offs. Business
exhibits little demand for inno-
vation, which has not become a
priority for domestic companies.
International markets are tar-
geted by only 2% of manufactur-
ing enterprises. A typical business
model focuses on local markets
with lower competitive pressures,
non-economic entry barriers, and
subsequently limited incentives
for longer-term investment in sci-
ence and technology (S&T) and
innovation. As a consequence,
a usual innovation strategy of
Russian companies is based on
technology adoption via acqui-
sition of machinery and equip-
ment, while spending on R&D
and technology lags behind that
of the leading European Union

(EU) economies (Figure 2). At
the same time, R&D organiza-
tions tend to fail to provide tech-
nologies at the required level of
readiness, novelty, and competi-
tiveness. Against the background
of rapidly growing public appro-
priations for R&D, these factors
have led to a decline of business
enterprise contribution to gross
(domestic) expenditure on R&D
(GERD) from 33% to 27% dur-
ing 200010, versus the averages
for the OECD area at 65% and
for the EU-27 at 55%. The out-
come has been underdeveloped
linkages in the NIS (Figure 3)
and, finally, a minimal propor-
tion of new-to-market innovative
products (0.8% of the total indus-
try sales, compared with 3.3% in
Germany and 6.3% in Finland)
attributed to a follow-up model
of technological development.




Figure 2: Expenditure on technological innovation in industry by innovative activity, %
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Sources: HSE, 2011; Eurostat, 2008.

Figure 3: Innovation cooperation in industry, % of innovative companies cooperating with particular types of establishments (2010)
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Figure 4: Government expenditure on R&D and S&T output in the Russian Federation
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Source: HSE, 2011.
Note: SCOPUS is the Elsevier SciVerse Scopus citation database.

o Institutional model and the per-
formance of the R&D sector. The
Russian R&D sector still retains
the Soviet institutional model in
terms of its organizational struc-
ture and state participation.’ It is
heavily biased towards research
institutes and allied R&D-per-
forming organizations legally
independent of both universities
and enterprises. These organi-
zations concentrate over 80% of
GERD:; the remaining share is
nearly equally divided between
the two latter. Because of the
deterioration of R&D activi-
ties at some public higher edu-
cation establishments and the
rapid growth of a respective pri-
vate network during the last two
decades, only 45% of universities

2001 2002 2003 2004 2005

are involved in R&D. The gap
between science and education
has been affecting the quality of
teaching staff and educational
programmes, and hampers the
competitiveness of university

graduates in the labour market.

Government funding of civil
R&D has increased fourfold since
1998 (Figure 4) and amounted
to US$14.9 billion (at purchas-
ing power parity),® thus achieving
the level of similar indicators for
France, the Republic of Korea, and
the United Kingdom (US$14-17
billion), and outpacing Italy and
Canada (US$8-12 billion).” This
intensive influx of funding has not
been reflected in adequate perfor-

mance trends, however, either in

2006 2007 2008 2009

scientific articles or patents. Given
the intensive efforts of other nations
to improve their S&T and innova-
tion capacities, the Russian Federa-
tion’s ranking in related scores has
declined (Table 1). Furthermore, the
R&D sector in the country remains
underfinanced, reaching only 54% of
the 1990 GERD level, and its R&D-
to-GDP ratio i1s 1.16% (2010). These
tendencies result in a low competi-
tive NIS experiencing difficulties in
producing and exporting high-tech
products to global markets.

o Sectoral discrepancies. Different
sectors of the economy tend to
differ significantly in all major
S&T and innovation indicators.
The percentage of innovative

enterprises varies from 23 to 36%




in pharmaceuticals, computers,
telecommunications equipment,
and aerospace (which matches
the EU industry average) to 2%
in specific extracting industries.
Service sectors also demonstrate
lower levels of innovativeness
than they do in the EU. Inter-
sectoral and sometimes intra-sec-
toral differences in the novelty
of technological bases, quality of
the labour force, and efficiency of
corporate governance lead to the
fragmentation of Russian indus-
try into technologically and eco-
nomically incompatible segments.

* Regional polarization. The regional
dimension represents one more
vector of NIS fragmentation.
Regions are characterized by
diverse business climate condi-
tions, competition regimes, and
availability and accessibility of
both innovation and non-inno-
vation (standard) infrastructures
(e.g., energy, transportation and
logistics, healthcare, education,
etc.). Particular combinations of
such factors could result in a self-
retaining deadlock hampering
regional development and pros-
perity.

Our analyses suggest that this
situation requires a shift towards a
new regulatory model expressed by
a comprehensive and well-balanced
policy. Such a policy should have
a long-term focus, and should
identify and promote prospective
priorities with particular attention
to emerging post-industrial markets.
It should not necessarily be linked
to a traditional earlier-obtained

understanding of economic growth.

Russian S&T and innovation policy: A new
model
Learning from over 20 years of

the post-Soviet evolution of the

Table 1: Competitive positions of Russian S&T

Basic Research

Publications in Thompson Reuters Web of Science journals:
ranking, 2010

Citations, ranking, 2010

Russian Federation: 16 (1995:7)

Russian Federation: 27

China: 2 (1995: 14)

Brazil: 18

India: 15

China: 4

Applied Research

Triadic patent families, 2009

Export of technology, 2010 (billions)

Russian Federation: 63 (1995: 63)

Russian Federation: US$0.6 (2010)

United States of America: 13,715 (1995: 12,361)

Hungary: US$2.7 (2009)

China: 667 (1995: 21)

Finland: US$9.1 (2009)

Israel: 339 (1995: 161)

United States of America: US$89.1(2009)

Share of new-to-market innovative products in
total sales, 2009 (%)

Share in global high-tech exports, 2009 (%)

Russian Federation: 0.4

Russian Federation: 0.20

Germany: 3.3

Hong Kong (China): 8.94

United Kingdom: 2.0

Singapore: 6.61

Republic of Korea: 5.27

Sources: Gokhberg and Kuznetsova, 20113, 2011b.

Russian S&T and innovation policy
framework (see Box 1), several key
principles for efficient regulation at
a new stage of socioeconomic devel-

opment can be derived:®

» Since the state remains the key
actor of innovative development,
prompt and consistent efforts
should be made to increase the
efficiency of allied policies on
both demand and supply sides.
One of the areas that must be
addressed is the innovation-ori-
ented public procurement system,
possibly differentiated along the
phases of the innovation cycle.
To be successful, it is neces-
sary to ensure the coordination
of innovation strategies of state-
owned companies, public R&D
organizations, universities, and
governmental agencies. Regular
monitoring and evaluation of the
initiatives launched is crucial to

identify and disseminate success-

ful practices.

e Indirect instruments (tax incen-
tives, innovation-friendly cus-
toms and export regimes) should
be carefully evaluated to deter-
mine their efficiency and actual
administering practices. A revised
taxation system is needed for
start-up companies and transac-
tions involving intellectual prop-
erty rights (IPR) that takes inno-
vation costs into account (e.g.,
costs of allied technology acqui-
sitions, design, engineering, and
training activities), exporters of
innovative products and services,

and so on.

* One of the most important func-
tions of the state is the facilita-
tion of networking and collab-
orative initiatives among NIS
actors. An unfavourable business
environment in a combination

with high commercial risks of
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innovation can halt or postpone
self-governed interactions. Under
these conditions, specific public-
private partnership regimes prove
to be an efficient instrument for

easing interaction barriers.

* To increase performance of the
national R&D sector, reforming
its institutional structure is essen-
tial. Identifying and promot-
ing the centres of excellence and
best-performing research groups
in different fields of S&T and in
various forms, and fostering of
their communication and coop-
eration should become a principal

focus of this policy domain.

e Proper sectoral specialization of
the innovation policy seems to be
crucial for the Russian industry,
at least in the mid term. Limit-
ing policy measures primarily to
high-tech sectors, as it used to be,
results in the excessive concentra-
tion on the technology aspects of
innovation, restricting its scope
and applications. Addressing
mass-scale innovation processes
across all sectors can ignite more
significant effects for the econ-

omy and quality of life.

* Incorporating social interests
and concerns into the innova-
tion policy design process can
significantly increase its impact.
Leveraging the uneven access to
innovation for different social
groups and understanding the
specific needs of those groups can
produce extra drivers for both
demand and supply of innova-
tion. Ignoring such heterogene-
ity creates severe obstacles for the
public perception of innovation
and enablance of innovation-

driven growth.

Recent official initiatives indi-
cate a new step towards efficient and
systemic policy making for S&T and
innovation. Strategy-2020,” which

intended to complete the transition
to sustainable evolution of the Rus-
sian Federation’s economy and soci-
ety, contains a chapter entitled ‘From
Stimulating Innovation Towards
Innovation-Based Growth’."” It pres-
ents scenarios and recommendations
for systemic policy mix focusing on
the following key areas:

* fostering mass innovation activi-
ties in all sectors of the econ-
omy rather than an excessive and

myopic focus on high-tech;

e ensuring modernization and
activation of innovation in the
existing industry sectors and
facilitating the growth of emerg-

ing technology-based markets;

* increasing the impact of innova-
tion policy via particular efforts
to stimulate resource efficiency;
to promote networking and out-
sourcing services for innovative
companies; and to decentral-
ize decision-making in favour of
regions, businesses, and develop-

ment institutions;

e combining stimuli to both de-
mand for innovation and quality
of innovation supply; and

e facilitating social aspects of inno-
vation (by developing human
resources and promoting the cre-
ative class, by including vulner-
able social groups, and improving
the public perception of innova-

tion).

The recommendations of Strat-
egy-2020 have already been widely
communicated and have contributed
to the adjacent activities at different
levels of the government. These
recommendations are also strongly
linked to the above-mentioned
Strategy for Innovation Develop-
ment. Importantly, the newly
promoted mechanisms of S&T and
innovation policies are considered

within an integral framework of

broader economic reforms aimed
at improving the business climate,
fighting corruption and removing
administrative barriers, privatizing
state-owned companies, stimulating
investment and exports, and so on,
thus distinguishing it from previous
stages by a horizontal synchroni-
zation towards a whole-of-the-
government policy.

One of the principal outcomes of’
such synergy is the broadly accepted
importance of linkage-stimulating
instruments. The next section pro-
vides an overview of some of the

most recent initiatives in this regard.

Priority focus: Promoting linkages and
managing interfaces

Networking within the NIS appears
to be not only a factor of efficiency,
but also the prerequisite for its
proper functioning." Encourag-
ing dynamics of knowledge, ideas,
technologies, and competences is a
subject of appropriate state interven-
tion and facilitation.'” A particular
set of the latest policy initiatives in
the Russian Federation is targeted
at covering persistent innovation
cleavages discussed earlier by foster-
ing collaboration between various
NIS actors.

Integrating science and education

* A network of national research
universities was established by
nominating leading higher edu-
cation establishments with a
competitively granted status. The
selection was held in two rounds
(in 2009 and 2010) distinguish-
ing 27 national research univer-
sities on the basis of the multi-
criteria performance evaluation,
including the quality of educa-
tion they provide, the level of
research they undertake, their
available human capital, interna-
tional acknowledgement, their




financial sustainability, and the
validity of proposed development
plans. The status of ‘national
research university’ allows recog-
nized universities to access addi-
tional public funding in order
to support new academic pro-
grammes, international mobility,
and research infrastructure. It has
a limited span of 10 years and can
be cancelled ahead depending on

annual performance monitoring.

Support provided to Science-
Education Centres introduces
another flexible option for pro-
moting the integration of R&D
and educational activities within
universities and research insti-
tutes. The support envisages
involvement of students into
R&D activities, boosting inter-
nal and international academic
mobility, and facilitating the dif-
fusion of competences. Research
groups consisting of senior sci-
entists and junior scholars (post-
graduate and graduate students)
are encouraged to apply for ear-
marked grants that provide sup-

port for three years.

Attracting the world’s leading
scientific competences to Russian
universities is another direction
of state intervention. A large-
scale programme launched in
2009-10 provides 79 grants in
the range of up to US$5 million
each to integrate internation-
ally acknowledged scientists into
university research labs. These
grants cover a wide spectrum
of S&T areas such as astronomy
and astrophysics, mathematics,
physics, nuclear energy, chemis-
try, biology and biotechnology,
information and communica-
tion technologies, space, energy
efficiency, medicine, nanotech-
nology, Earth sciences, advanced

materials, electronics, ecology,

Box 1: Periods of S&T and innovation policies in the Russian Federation:

1990-2012

Post-Soviet ‘market romanticism’ (early
1990s): Drastic changes in governance and
economy resulted in a striking decrease of
R&D funding; the disintegration of human
resources; and the disturbance of estab-
lished linkages and networks, production,
and technology chains caused by dissipa-
tion of the centralized planning system
and execution flaws. Hopes for efficient
self-reorganization of S&T and innovation
by market drivers were never realized. The
first attempts to establish new mecha-
nisms of R&D funding and governance
(public science foundations, state research
centres, etc.) were made.

Stagnation (‘market formalism’, mid
1990s): The key focus of government
initiatives concerned principal economic
reforms overshadowing S&T and innova-
tion policy. Actual measures were frag-
mentary and targeted mainly at slowing
down further NIS disorganization.

Recovery (‘market pragmatism’, end
1990 to early 2000s): First efforts to specify
strategic policy objectives took place,
accompanied by a gradual increase in
budgetary R&D financing, experimentation
with competition-based public funding,
and further development of innovation
infrastructure. The overall focus of actual
S&T and innovation policy was narrowly
targeted at short- and medium-term
issues. Delayed-effect initiatives were
limited. Debates on reforming the institu-
tional structure of public R&D institutions
and funding schemes continued without
much progress, while innovation remained
a marginal activity for enterprises that
faced economic and ownership-protection
challenges.

Agenda for transition to the knowledge
economy (2004-09):The ideas of innovation
development had been rooted deeply

within the official policy discourse. Much
effort was devoted to creating a structured
policy framework and efficient regulation.
National S&T foresight became a basis
for the identification of priority S&T areas,
and included a list of critical technolo-
gies. Major national development institu-
tions for technology commercialisation
and innovation were established—for
example, the Russian Venture Company
Vneshekonombank to support investment
projects, and so on. This period also is
associated with the launch of the Russian
Nanotechnology Programme and the cre-
ation of Nanotech Corporation (RUSNANO)
to foster development of nanotech goods
and services and their market penetration.

Post-crisis ‘innovation-based growth’
(end-2000s to present): Responding to the
effects of the world economic crisis and
reacting to the limited performance of
existing measures, the government has
introduced a number of initiatives to
increase the regulative potential of S&T
and innovation policy framework. Specific
actions started to improve efficiency of
the R&D sector (national research centres,
national research universities), strengthen
university research and its cooperation
with industry, intensify innovation activities
of state-owned companies, provide indi-
rect incentives to innovative enterprises,
and revitalise innovation initiatives at the
regional level. The Strategy for Innovation
Development adopted by the government
in December 2011 and the innovation
policy chapter of a new Socio-Economic
Strategy till 2020 (Strategy-2020) were
designed for the forthcoming decade on
a more systemic basis.

SOURCES: Gokhberg et al., 2009, 2012; Gokhberg
and Kuznetsova, 2011b; OECD, 2011b.
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psychology, cognitive sciences,
economics, sociology, and so
on. The main requirements that
need to be met to obtain one of
these grants are the presence of a
research leader at the university
for least four months a year, inde-
pendent external evaluation, and
publication of results in interna-

tional, peer-reviewed journals.

Encouraging university-industry linkages

* The facilitation of university
spin-offs by promoting inno-
vation infrastructure (business
incubators, techno parks, engi-
neering centres, and the collec-
tive use of research equipment
and S&T information) was ini-
tiated in 2010 via a competitive
subsidies programme. Subsidies
provide support to IPR protec-
tion, advanced training of per-
sonnel, and consultancy by Rus-
sian and foreign experts in the
area of technology transfer and
innovation management. Two
contests allowed the selection of
78 universities for three-year-

long projects.

* A co-funding scheme for research
cooperation between industrial
companies and universities began
in 2010. The scheme is intended
for technology projects result-
ing from university R&D. Com-
panies should provide the same
amount of financing as the gov-
ernment, and no less than 20% of
the public subsidy must be spent
on R&D, while the rest should
be invested in tooling-up and

implementation.

Fostering industry demand for R&D

e An agenda for altering the
regimes of the innovation behav-
iour of major business actors in
Russian industry is reflected in
the ‘innovation enforcement’ ini-

tiative, implying obligations for

the mandatory elaboration and
execution of innovation-devel-
opment strategies for 46 large
state-owned companies (includ-
ing, for example, Gazprom,
Rosneft, Transneft, Rosatom,
Federal Electricity Company,
Aeroflot, and Russian Rail-
ways) since 2011. Coupled with
annual evaluation, these strategies
pursue a significant increase of
R&D expenditure, the adoption
of technologies meeting state-
of-the-art efficiency and ecol-
ogy standards, and an increase of
labour productivity and exports.
Particular attention is attributed
to enhancing companies’ cooper-
ation with universities and R&D
institutes, innovative small and
medium enterprises, and devel-
opment institutions. Companies
are encouraged to facilitate spin-
offs and corporate venture funds
in collaboration with external
investors. A twofold increase of
the total R&D spending of the
companies involved in 2010-13
is envisaged, and their funding
of university R&D is expected
to grow by 64%. Ten other large
companies were encouraged to
participate in the initiative in
2012.

Promoting S&T networking

Technology platforms—networks
based on partnerships—launched in
2011 are targeted at fostering com-
munication and pre-competitive
collaboration among leading pro-
ducers, suppliers, research organiza-
tions, universities, and engineering
companies.” These platforms are
organized as public-private partner-
ships. Currently, the list approved by
the government includes 30 technol-
ogy platforms selected out of over
200 initial proposals according to
the criteria of legibility of collabo-
ration objectives, market prospects,

involvement of key players in S&T
and business. Listed among the listed
technology platforms are Medicine
of the Future, Bioindustry, Super-
computer Technologies, Laser and
Optical Technologies, National
Software Platform, Aircraft, Space,
National Information Satellite
System, Radiation Technologies,

Intellectual Energy System, Green

Thermal Power Engineering,
Renewable Energy, Distributed
Energy Generation, Intellectual

Railroads, New Polymer and Com-
posite Materials and Technologies,
Mineral Resources Extraction,
Deep Processing of Hydrocarbons,
Mechatronics and Embedded Sys-
tems, Exploration of the Ocean, and
Technologies for Eco-Development.

Two types of technology plat-
forms can be distinguished. The first
is represented by those platforms
notable for higher business con-
centration ratio and centred around
large companies. Their primary
focus is pre-competitive research to
meet the demand for technological
modernization. These activities are
closely connected to companies’
innovation strategies. The second
type comprises other platforms
marked by a lower involvement of
large companies but an approach
that unites research organizations,
universities, and small and medium
enterprises and that focuses on estab-
lishing and communicating a joint
long-term vision of thematic prior-
ity areas. The role of the government
in both these platform types lies
in maintaining favourable condi-
tions and removing administrative

barriers.

Technology and commercialization
interfaces

One of the
projects is the presidential initia-

most resounding

tive that resulted in founding the
Skolkovo Innovation Centre'*—an




ex-territorial innovation centre with
the objective of concentrating intel-
lectual resources and business com-
petences, and promoting Russian
innovation activities internationally.
It is based in a suburb near Moscow
and includes a technology university
(SkolTech) that is being developed
in collaboration with the Massachu-
setts Institute of Technology (MIT).
It also includes several thematic
clusters (information technology,
space, biomedical, energy efficiency,
and nuclear) and a technopark. The
participants of this agglomeration
enjoy special taxation and customs
regimes while benefiting from
communications with investors
and fellow innovators. Companies
from all regions are encouraged to
propose innovation projects, and the
contest winners receive funding and
allied services (project consultancy,
IPR protection, and promotion of
international visibility). There are
19 joint R&D centres established
by Skolkovo in partnership with
leading global companies (such as
SAP, IBM, Intel, Microsoft, Sie-
mens, Nokia, etc.). Other forms
of alliances with transnational and
domestic businesses include corpo-
rate venture funds, co-investment
in start-ups, and co-financing of
research and education infrastruc-
ture. The accumulated best practice
experiences are supposed to be
implemented in some other regions
of the Russian Federation notable
for high-class R&D and innovation
capacities. Time will show whether
this approach will be a success or
failure.”

A regional innovation clusters
initiative was announced in March
2012. This initiative implies the
bringing of appropriate infrastruc-
ture towards specific locations
with already-established innovative
production or with promising tech-
nology chains. Clusters involving

closely located and interlinked
companies, R&D organizations, and
universities will be supported from
both federal and regional budgets on
the basis of matching funds to resolve
existing infrastructure bottlenecks.
The clusters are expected to ensure
positive externalities to the overall
innovation system of the region,
attracting employees to intellectually
intensive jobs. At the same time, the
cluster participants are encouraged
to join related technology platforms
in order to amplify the effects of
within-cluster advancements and
broaden their cooperation networks.

Altogether, the described inno-
vation policy measures provide some
specific evidence of the ongoing
transformation of the NIS. In some
cases, certain particular impact
of particular incentives has been
immediate and visible (such as, for
example, absolute growth in uni-
versity and business R&D, venture
capital, and regional efforts), but
it is too early to judge their major
socioeconomic effects. The newly
Strategy-2020

policy framework will be launched

designed overall

by the country’s new government
in the second half of 2012, and its
outcomes will depend heavily on the
coordinated and systemic actions of
the government pursuing forward-
looking objectives and meeting the
needs and interests of businesses
and civil society. The rule of law,
a positive business climate and
competition, incentives for foreign
direct investment, policy transpar-
ency, and trust are among the key
factors required for such goals to be
achieved.

Notes
1 Aslund, 2007; OECD, 2011c.

2 Rosstat, 2011.
3 Gokhberg and Kuznetsova, 2011b.

4 See also Gokhberg and Kuznetsova, 2010.

5  Gokhberg et al., 2009.

6 A'billion”is 1,000 million.

7 OECD, 2011a.

8  Gokhberg and Kuznetsova, 2011a, 2011b.

9  This document resulted from a dialogue
among a wide group of leading experts, both
domestic and international, with top-level
government officials. See http://2020strategy.
ru/gs.

10 Gokhberg and Kuznetsova, 2011b.
11 Powell and Grodal, 2005.

12 Hekkert et al,, 2007.

13 Rudnik, 2011.

14 See http//www.sk.ru/en/.

15 Foradiscussion of design and
implementation problems related to
government policies for entrepreneurship
and venture capital, see Lerner, 2009.
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CHAPTER 7

Shaping the National Innovation System: The Indian Perspective

YaGNASwWAMI SUNDARA RAJAN, Indian Space Research Organization

Innovation in India is becoming a
part of public discussions, business
forums, and media announcements
more often than it did in the past.
However, the term ‘innovation’ car-
ries multiple meanings, and is often
used in the narrow context of short-
term relevance. This usage is so fre-
quent that even a temporary solu-
tion—which could be considered
a ‘work-around’ or ‘Jugaad’, as it
is known in India—carried out to
overcome serious inadequacies of a
system is praised as innovation (see
Box 1).

What ‘innovation’ means in India

Thus the answer to any question
about ‘innovativeness’ in India varies
considerably, depending on the sec-
tor and the context under discussion.
Many analysts, business planners,
and researchers now recognize that
macro indicators—such as national
investment in research and develop-
ment (R&D) (also known as gross
expenditure in R&D, or GERD),
R&D expenditure by industry as
a percentage of sales turnover, the
patents filed in a year, or number
of research papers and number of
PhDs in science and engineering,

for example—are inadequate to cap-
ture the realities of innovation sys-
tem in India. These indicators alone
are not sufficient to provide policy
makers with the necessary evidence
to take concrete actions to stimulate
and accelerate innovation in aca-
demia and the industry, agriculture,
and services sectors.

Multiple elements need to be
considered in totality in order to
address the challenges of innova-
tion. It will not suffice to address
a few specific elements—such as
tax incentives, additional funds
for R&D, or excellence in educa-
tion—regardless of how important
they each are, in isolation. Recently
attempts have been made to under-
stand Indian innovation. One of the
experts in this area, Arun Maira,'
has aptly described the struggles that
Indian policy makers and leaders in
innovation have experienced over
the last 10 years (see Box 2).

The Indian innovation system is
extremely complex in terms of user
segments and income disparities,
and therefore markets are highly
differentiated. At the same time,
parts of some sectors need to cater
to global demands. In order to focus
our ideas on the complexities and

Box 1: Jugaad: A nuanced term

Thereexists no colloguial wordinIndian
languages for ‘Innovation’. Jugaad in
India is pejorative, as is Gambiarra in
Brazil and Zizhu Chuangxin in China.
Yet emerging market problem-solving
is becoming exemplary. India could
give the world a new form of inno-
vation, just as in 1966, India gave the
world, Yoga, Sitar and Carnatic Music.

SOURCE: R. Gopalakrishnan, Director, Tata
Sons, Sons, personal communication, 2
May 2012.

their interconnected linkages, Table
1 provides a simplified diagram that
attempts to capture most of the cru-
cial elements of the Indian innova-
tion system.

Although there have been a num-
ber of successes over the past two
decades in some elements of Block 3
of the figure, and the successes have
increased in the last decade, solu-
tions that originated in India (the
final outcomes shown in Block 4 of
the figure) are very limited.

Policy (shown in Block 1 of
Table 1) does not merely mean

white papers or resolutions or even

The author gratefully acknowledges the contributions of all the people who have assisted in this work. Special thanks go to Mr. Arun Maira, Member, Planning
Commission, and Mr. R. Gopalakrishnan, Director, Tata Sons, for providing their thoughts and insights to this piece. The author wholeheartedly welcomes contributions
from Dr. Goutam Muhuri, President, R&D — Dosage Forms, Jubilant; Mr. Hrridaysh Deshpande, Director, DYPDC; Mr. R. Saha, Senior Advisor, Cll; Mukesh Mathur, Scientist
D, TIFAC-DST; and Sajid Mubashir, Scientist F, TIFAC-DST in the areas of Pharma, Design, IPR and various DST initiatives, respectively. The author thanks Mr. Anjan Das,
Executive Director, Technology, and Ms. Seema Gupta, Director, Cll, for providing necessary contacts and sharing thoughts. Last but not least, the author gratefully
acknowledges the assistance of Mr. Jibak Dasgupta, Deputy Director, Cll, for providing insight, collating all the information, helping shape the chapter to its current

form, and editing as and when required.
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Box 2: An innovator’s struggle

Indian policy-makers and leaders in
innovation have been experiencing
an innovator's struggle in the past
ten years. Since the innovator’s idea
is different from the prevalent domi-
nant idea, it is dismissed, or not even
noticed. A new paradigm of innova-
tion has been growing in India: with a
focus on simplicity and frugality in the
process of innovation itself in contrast
to the dominant paradigm wherein
innovation is expensive and requires
large resources of highly qualified per-
sonnel and finance and facilities. In
the dominant paradigm, the principal,
or even only measures of the inno-
vation capacity of a system were the
amounts spent on R&D, the numbers
of scientists engaged, and the num-
bers of patents produced. Whereas in
the new paradigm of innovation that
has emerged in India, the measures
of a system’s innovation capability lie
in the production of solutions (prod-
ucts and services) that are affordable
and accessible to people with very
low incomes. In this paradigm, innova-
tions are outside the laboratory mostly.
They are in institutional and organiza-
tional innovations that enable co-cre-
ation and co-operation to create reach,
reduce costs, and deliver solutions that
are useful to masses of people at the
‘bottom of the pyramid". This paradigm
of innovation is being acknowledged
now as a legitimate and useful innova-
tion. Policy-makers charged with stim-
ulating a system's innovation capacity,
and evaluators of international inno-
vation capabilities need to factor in
insights from this emerging paradigm
and replace conventional views.

SOURCE: Arun Maira, National Innovation
Council, personal communication, 5 May
2012.

legislation, but should cover the
whole chain of implementation to
the last block in the figure. In many
instances, the policy of government
ministries promotes the develop-
ment of new products and services
by industry or government research
labs, but, simultaneously, govern-
ment purchasing policy in other
ministries inhibits products from
being developed through indige-
nous R&D. Similarly, many govern-
ment bodies that approve test results
or quality processes or certification
are either ill equipped or mired in
archaic procedures. In a number of
instances, variations in standards
from state to state affect certifica-
tion. All these elements or drivers,
shown in Block 1 of the figure, must
be addressed.

The 4th driver shown in Block 1
is finance; finance is the first element
in Block 2, facilitators, and appears
there as government funding bodies.
The only specific banks or venture
capital funds shown in this block are
the Small Industries Development
Bank of India (SIDBI) and the
National Bank of Agriculture and
Rural Development (NABARD).
This is because the policies and pro-
cesses in place for financing inno-
vation by banks and venture capi-
tal funds are highly skewed towards
commercial and foreign consultant—
backed ventures; this problem needs
serious attention.

Similarly, the elements of Block
3 of the figure, which comprise the
intermediate outcomes, show seri-
ous disconnects that prevent them
from moving towards Block 4, the
final outcomes. For example, most
publications from even elite sci-
ence and technology (S&T) insti-
tutions are not even vaguely ori-
ented towards solutions. Even for
those few that do attempt solutions,
there is no follow up by the groups

or institutions involved. Similarly,

most patents are not commercially
viable. Many of these patents result
from the policies of funding S&T
departments, national science acad-
emies, and the personal/promotion
policies of research institutions that
often work against those scientists/
academics who work for market-
able solutions, start-ups, prototypes,
demo services (except when they are
provided by big companies). They
often flounder because of a lack of
government or private-sector fund-
ing. The facilitation mechanisms
shown in Block 2 of the figure are
often too poorly funded or too small
to cater to a large number of such
intermediate outcomes, which in
turn must evolve into the Block 4
outcomes shown in the figure.

It is beyond the scope of this
chapter to deal with each of the ele-
ments depicted in Table 1 in detail.
Hence the following section pro-
vides an overview of the actual
Indian innovation scenario and illus-
trates a few select industrial sectors
in which Indian innovation activ-
ity is relatively high. In the process
we also point out areas of serious
gaps. One of these is the gap in the
innovative ability of micro, small,
and medium enterprises (MSMEjs),
which is important in the medium-
and long-term interest of the Indian
economy and society because these
enterprises provide employment for
millions of Indians. The chapter pro-
vides a view of some of the thriving
‘green gardens’ of the Indian inno-
vation system and also some of the
‘dry desert’ areas needing innova-
tive attention.

In the following section, we take
stock of some innovation-facilitat-
ing mechanisms and driving fac-
tors. These range from government
finance systems, hand-holding sys-
tems that work with the innovators
at every stage until they mature, and
intellectual property rights (IPR)




Table 1: Idea-to-market curve

Drivers Facilitators Intermediate Outcomes Final Outcomes
(Block1) (Block 2) (Block 3) (Block 4)
1. Policy 1. Government funding bodies + Publications Production of solutions (products
Examples: « Patents and services) that are affordable

2. Procedures for implementation
3. Knowledge inputs/access

4. Finance

N

DST, DBT, TDB, TIFAC, NSTEDB, SIDBI, and NABARD.
Ministries have some upgraded funds.

. Technology R&D centres

Examples:

Central government-funded national laboratories such as
CSIR, ICAR, DAE, DRDO, ISRO, CPRI, CMTI, and so on. About
300 such centres exist in India.

Industrial R&D centres including in-house R&D units, SIROs
(NGO), foreign R&D units or centres, elite institutions, such
as IITs, 11S¢, NITs, and central universities

« New designs
« Performance improvement in existing

« Start-ups

+ Joint R&D projects
« Prototypes

and accessible to:

« People with very low incomes
products/services « People in the middle class

« People in aspiring upward mobile

Skill upgrades classes

Products and services distributed to
global markets

+ Demonstration services

« Technology-intensive products and

services made in India

w

. Certification/standard approval and other

formal accreditations

Examples:

BIS, RDSO, food and drug controllers, national testing

laboratories, IPO (for patent, design,

and other IP components)

Note: See Annex 1 at the end of this chapter for all acronyms.

facilitation to design-related sup-
port, to name a few. We also address
macro indicators of innovation such
as technology intensity in Indian
manufactured exports, and compare
these indicators in India with those

of a few other countries.

Pockets of excellence

As can be guessed by any discerning
observer of the Indian innovation
system, although a number of pock-
ets of excellence have emerged over
the last several decades, there are few
interconnections among them even
at the policy level, let alone at other
facilitating levels.

It will not be wise to leave these
pockets of excellence to fend for
themselves. As can be seen, in almost
all areas of a desired national inno-
vation system, India has had at least
some level of experience for over a
decade. Hence it will be possible
to speed up the process of estab-
lishing a fully functioning system

of innovation by connecting those
pockets of excellence with each
other and with other necessary com-
ponents. The correct policies must
be put in place, and the right imple-
mentation mechanisms must simul-
taneously be enforced. These ele-
ments need to be sustained for a long
time for the laggards in the system
to catch up speedily so that they are
ready to innovate in products and

services.

Sectoral green gardens

India has shown high growth and
innovation capability in few sectors,
called ‘green gardens’. Two of India’s
fastest-growing sectors are described
below.

Pharmaceutical

The Indian pharmaceutical industry
plays an important role in promot-
ing and sustaining low-cost, afford-
able, and innovative pharmaceuti-

cal product development in major

markets.” Globally, India ranks third
in terms of manufacturing pharma-
ceutical products by volume. The
Indian pharmaceutical market is
expected to reach more than US$
55 billion by 2020 (Box 3).”

Automobiles

India has been the world’s sec-
ond-fastest-growing car market
since 2010.* The Indian automo-
tive industry has successfully intro-
duced a range of new products in the
domestic as well as the international
market. The Indian auto component
industry, which is dependent on the
automotive industry, also has a dis-
tinct global competitive advantage
in terms of cost and quality and has
become the competitive supplier for
the global market. It is one of the
fastest-growing industries in India,
with a compound annual growth
rate of 23% during 2005 to 2010
and has reached US $19 billion in
the year 2008—09 and is expected
to grow to US$ 40 billion by 2016.°
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Box 3: Paradigm shift in pharmaceuticals

The pharmaceutical industry has experi-
enced a paradigm shift as a consequence of
variable trends in globalization; the emer-
gence of new markets; changing industry
dynamics; and increasing regulatory, intel-
lectual property (IP), and competitive pres-
sures. India has become a preferred desti-
nation for R&D work because of the coun-
try’s high-quality drug development, edu-
cated and skilled human resources, verti-
cally integrated manufacturing capability,
differentiated business models, and signifi-
cant cost advantages.

Recently the industry has demon-
strated good innovation skills in the fields
of genetic research, biosimilars, vaccine
development, contract research and man-
ufacturing services, and new chemical
entity development. Some instances are:

« Innovation in biosimilars: Biocon and
Pfizer have entered into a strategic
global agreement for commercializa-
tion of Biocon's biosimilar versions of
Insulin and Insulin analog products:
Recombinant Human Insulin, Glargine,
Aspart and Lispro.!

The automotive industry is also
one of the largest R&D spenders
within India’s industrial establish-
ment, second only to the pharma-
ceutical industry. R&D expenditures
for domestic and multinational firms
have increased considerably over the
last decade. It is the domestic firms
that have registered faster growth
rates in absolute levels of R&D
investments of Rs 2,400 crore (2010)
than the multinational corporations,
with Rs 210 crore for the same year.

Some dry deserts

‘Dry deserts’ are those areas that are
facing challenges in their attempts
to incorporate innovation in their

functioning.

« Innovation in vaccines: Indian bio-
tech players are actively engaged in
developing challenging vaccines. For
example, India’s first vaccine against
HINT was developed by a major
Ahmedabad-based pharmaceutical
research company, Cadila Healthcare.2
The Serum Institute of India has
launched the indigenously developed
intra-nasal HIN1 vaccine under the
brand name Nasovac®3 Bharat Biotech
has developed HNVAC, a novel vac-
cine that is the only developing world
flu vaccine to be manufactured in a
cell culture instead of eggs.

Notes

1. See http://www.bloomberg.com/news/2010-
10-18/biocon-sells-rights-to-insulin-to-pfizer-
for-upfront-200-million-payment.html.

2. See http://www.zyduscadila.com/press/
PressNote03-06-10.pdf.

3. See http//www.biospectrumasia.com/
content/150710IND13091.asp.

4. See http://www.bharatbiotech.com/.

Micro, small, and medium enterprises
MSMEs cover a vast segment of
Indian economy with the employ-
ment of nearly 60 million Indians,
distributed over 26 million enter-
prises. MSMEs generate a share of
around 45% of the nation’s manufac-
turing output and 40% of exports.”

Challenges in the input side, such
as the high interest rates of 13-15%
(much higher than rates for other
Asian economies, which are 6—-8%),
rising raw materials costs, and labour
costs coupled with tough competi-
tion—both in domestic and foreign
markets—have added to the woes of’
the sector.

In terms of growth, the sector
has taken a hit. As many as 91,400
micro and small units had shut down

their operations as of March, 2011.

The reasons cited for the closures
were financial non-viability, slow-
ing demand pull, obsolete technol-
ogy, non-availability of raw mate-
rial, infrastructural constraints,
inadequate and delayed credit, and
managerial deficiencies.”

The other big issue related to the
sector is that about 98% of MSME
units in India have very little inter-
action with big industries. The result
is a gap in knowledge exchange
between these two sectors. Almost
85—86% of MSMEs use traditional
knowledge in their production
units, and domestic R&D organi-
zations have a meagre share (5-7%
of the technical knowledge transac-
tions are made with public R&D) in
provisioning knowledge.”

The government is beginning
to address the issue of the lack of
financial resources for MSMEs,
and it has recently authorized the
Bombay Stock Exchange (BSE) and
National Stock Exchange (NSE) to
open a dedicated exchange for small
and medium enterprises. As a pol-
icy measure, the Indian Cabinet has
also approved a public procurement
policy for MSMEs. Recently the
Ministry of MSME has proposed its
plan to increase its innovation cor-
pus from Rs 100 crore annually to
Rs 2,500 crore.'

Technology intensity in manufactured
exports

Among all merchandise exports
of countries, manufacturing con-
stitutes the lion’s share. For India
this is 61.5%, compared with 93%
in China, for example. In spite of
India’s potential strengths in tech-
nology, and with the focus shifting
to newer products and newer mar-
kets as encouraged by the govern-
ment’s Foreign Trade Policy (2009—
14), currently the average tech-
nology value-added in manufac-
tured products by Indian industry




is around 8%—very low, even com-
pared with that of other emerging
developing nations (In 2009, Brazil’s
value-added share was 14%, China’s
was 31%, Germany’s was 18%,
Mexico’s was 21%, and that of the
United States of America was 23%)."

The reason behind this trend is
that India focuses more on assem-
bling and sales than on design and
development, making the process
very ‘shallow’. Some policy reforms
that are possible solutions are listed
at the end of this chapter. The slow
pace of building up the value-added
in India’s manufacturing sector has
been an area of concern for a long
time, and now it has to grow really
quickly in order to fulfil India’s
dream of becoming an innovation

powerhouse.

Drivers: Facilitating mechanisms and
implementation experiences

Drivers for innovation in India have
traditionally been weak. Be it pol-
icy, funding, infrastructure—in
all areas, India has been a laggard.
Since economic liberalization in the
early 1990s, the government has
taken some measures to improve the
situation.

The primary objectives of these
measures are to attract more foreign
direct investment, remove licensing
monopoly control, encourage growth
in imports and exports, revisit the
policy framework, and encourage
innovation capacity within industry
and society.”” However, government
purchase policies and offset mecha-
nisms to induce private- and public-
sector industries to invest in R&D
design are still not in place.

Government bodies

Since its independence, India has
established
nisms to address its scientific and

institutional mecha-

technological development. These

mechanisms include R&D labs,
such as the Council of Scientific and
Industrial Research (CSIR); gov-
ernment departments, such as the
Defence Research and Development
Organization (DRDO), the Indian
Space  Research  Organization
(ISRO), the Department of
Science and Technology (DST),
the Department of Biotechnology
(DBT), and the Department of
Atomic Energy (DAE); and auton-
omous bodies, such as the National
Institute of Design (NID). These
institutions have been instrumen-
tal in providing a platform for inno-
vation to flourish. Although the
DR DO, the ISRO, and the DAE
have been able to create state-of-
the-art technologies and innova-
tions, the DST and the DBT have
been geared more towards the facili-
tation of innovation (see Box 4).

For example, the Biotechnology
Industry Partnership Programme of
the DBT is a new scheme for promot-
ing innovation in industry."” It pro-
vides government support for 50%
of the total cost of a project under
this scheme, leaving the remain-
ing 50% to the industry. Out of this
50% government support, 30-50% 1s
given to industry as grant-in-aid and
the remaining is given as a loan."*
The beneficiaries of this program
are the industries whose discoveries
are linked to innovations in futuris-
tic areas, transformational technol-
ogies, and product development of
public goods.

Nongovernmental organization facilitators

Different nongovernmental orga-
nization (NGO) bodies contribute
towards developing industrial capa-
bility for better growth. For example,
CII Centers of Excellence (CoEs)
work with MSMEs at the grassroots
level. One of these, the Avantha
Centre for Competitiveness, has
secured more than 200 successful

interventions in clusters, impacting
more than 2,100 companies.”” Oth-
er niche associations—such as the
Indian Machine Tools Manufac-
turers Association (IMTMA), the
Automotive Components Manufac-
turers (ACMA), and the Society of
Indian Automobiles Manufacturers
(STAM)—work for the betterment

of their respective sectors.

Funding

Various funding mechanisms for
R&D and entrepreneurship are
available both within and outside
the government. Government R&D
labs—such as the CSIR,, the Central
Manufacturing and Technology
Institute (CMTTI), the DRDO, and
around 300 others—spend a great
deal of money for in-house research
through various schemes and fel-
lowship programmes. Other gov-
ernment bodies, such as the DST
and the DBT, fund research work
through grants and subsidies.

Other than government, in the
last decade many Indian and mul-
tinational enterprises have devel-
oped their R&D facilities in India
where cutting-edge research is tak-
ing place. Along with Indian giants
such as Tatas, Birlas Mahindras, and
Godrejs, global multinational cor-
porations such as Nokia, Xerox,
Bosch, Philips, GE, and IBM have
invested in India for their R&D
programmes.

The Department of Scientific and
Industrial Research (DSIR), underthe
Ministry of Science & Technology,
recognizes non-commercial scien-
tific and industrial research organi-
zations (SIROs). Under this scheme,
institutions or nongovernmental
bodies such as NGOs, associations,
and universities that undertake sci-
entific and/or industrial research are
granted recognition for their work.
Each year DSIR compiles a list of
SIROs in the country (575 in its 2008
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Box 4: The Department of Science and Technology: A key facilitator of innovation

Launched in the 1970s, the Department
of Science & Technology (DST) has since
established policies and schemes for fund-
ing, managing, and monitoring innovative
initiatives across the ecosystem covering
individual innovators, entrepreneurs, small
and medium enterprises, and institutions.
In its proposal for the 12th five-year plan
(2012-17), the DST has included a major
focus on innovation and proposed dou-
bling private-sector engagement in R&D
by promoting a public-private partnership
model. By its own estimation, the DST will
support 3 million Indians directly through
its programmes over the course of the next
five years (2012-17). It has identified R&D
investment as a priority and suggested
increasing it as a percentage of GDP from
its current levels of roughly 1% to roughly
1.5% of GDP by 2017, keeping in mind the
global competitiveness in science, tech-
nology, and innovation. The DST works
through different functional bodies that
each have defined independent goals.!

For example, for the past 23 years the
Technology Information, Forecasting and
Assessment Council (TIFAC),2 under the
DST, has been trying to address issues of
innovation and commercialization through
its various programmes. Three such pro-
grammes are listed below:

report). SIROs contribute signifi-
cantly towards the funding of R&D."®

The National Skill Development
(NSDC) and the
Global Innovation and Technology
Alliance (GITA) are some of the
public-private partnership mecha-

Corporation

nisms that provide funding for ini-
tiatives in skill development and

- The Home Grown Technology
Programme (HGT). This programme
aims at encouraging SMEs to carry out
significant innovations at the pilot pro-
duction level, thereby covering some
distance towards final marketing of
a product. About 59 projects were
undertaken under this scheme, and
approximately 38% of them reached
the commercialization stage. The
loans were returned. Taxes from new
businesses more than offset the initial
government expenditure.

Promotion

The Technopreneur
Programme (TePP) is a mechanism
to encourage individual innovators to
become technology-based entrepre-
neurs (‘technopreneurs’) by helping
them network and forge links with
other constituents of the innovation
chain, thus supporting the commer-
cialization of their developments.

The Technology Refinement &
Marketing Programme (TREMAP) is
designed to support the country's
innovation pool by pushing innova-
tive technologies from the prototype
stage towards a viable commercial
product. In the short span of two years,
TREMAP has transferred five innova-
tions / technologies to the industry of
commercial use.

Notes
1. DST,2011.

2. Detail on TIFAC is contributed by Mukesh
Mathur, Scientist D, TIFAC-DST, and Sajid
Mubashir, Scientist F, TIFAC-DST, Government
of India.

bilateral or multilateral joint R&D
programmes, respectively. The gov-
ernment anticipates establishing
more models of public-private part-
nerships to enhance the functioning

of its programmes.

Intellectual property rights

While maintaining global stan-
dards and practices and ensuring a
robust IPR system, the Indian legal
and administration systems have
been undergoing constant modifi-
cations.'” Indian companies protect
and maintain their IP assets in India
and elsewhere to their competitive
advantage. For example, United
Phosphorous, a leading Indian com-
pany manufacturing agro-chem-
icals, successfully fought a trade-
mark infringement case in the USA
and a patent infringement case in
Germany. Good IP management
practices followed by Indian drug
companies have enabled them to
gain a strong position in the generic
pharmaceutical market all over the
world. The IP assets of these drug
companies, along with the provision
of foreign direct investment in the
sector, have attracted many foreign
companies to look for stakes in the
Indian companies.

IPR awareness in India has
remained generally low; however,
the central government, through its
various forums, is beginning to edu-
cate people on this topic. Industries,
through their confederations, asso-
ciations, and federations, have also
been engaged in creating awareness
about the issue for over a decade now.
A recent example of strong legisla-
tive enforcement for patents that is
taking shape in India is compulsory
licensing—invoked for the first time
in 2012—to facilitate the produc-
tion of a particular drug (Nexavar, a
drug used to treat kidney and liver
cancers) and make it available to the
Indian population at an affordable

price.

Design

Design is extremely important for
the future of India. It is integral to
national competitiveness because it

contributes significantly to India’s




culture, environment, and econ-
omy."® The government has already
announced a national design pol-
icy and is implementing it through
the India Design Council. The pol-
icy’s priorities are to deploy design
to boost exports, strengthen design
education, enhance the quality of
life, and increase industry compet-
itiveness as well as to create design
centres to act as innovation hubs.
The Ministry of MSME has pro-
mulgated the design clinic scheme as
a part of a national manufacturing
competitiveness programme to assist
MSMEs to become competitive by
providing partial funding support,
expert advice, and cost-effective solu-
tions to real-time design problems,
resulting in continuous improvement
and value addition for existing prod-
ucts as well as new product develop-
ment. India needs many more such
interventions to upgrade its design

skills.

Challenges and the way forward
India, because it is a pluralistic soci-
ety and a democratic country, has an
inherent inertia that resists accom-
modating change. The political
environment is far from open and
transparent, and the governance
system is plagued with bureau-
cratic hurdles. Among many other
obstacles hindering innovation and
growth are the poor condition of the
country’s urban and rural infrastruc-
ture, its very low industry-academia
linkage, its low GERD, and a non-
innovative MSME sector.
Far-reaching policy reforms are
needed to address all these issues.
The list that follows provides some
guidance to the types of policy
reform that, if carried out success-
fully, could help ameliorate some of

these pressing issues.

Policy initiative 1: Increase R&D spending
The government should formulate
policy with the aim of increasing
total GERD to 2% of India’s GDP.
Policy should also assist in imple-
menting mechanisms to encourage
industry to spend 50% of its total
R&D, up from its current level of
20%.

India’s national innovation infra-
structure should be revisited, and
reforms need to be incorporated to
improve governance and make it
more transparent (through the use of
e-governance) and to upgrade infra-
structure with projects to develop
roads, energy distribution, water

availability, for example.

Policy initiative 2: Global partnerships in
innovation
Global

need to be strengthened. Policy can

innovation partnerships

address this need by enhancing pub-
lic-private partnership mechanisms
such as GITA, and increased public
funds should be earmarked for joint
industrial R&D projects that include
more countries and larger projects.

Policy initiative 3: Offset production

Policy may also be effective in
extending the concept of offset pro-
duction in India, not merely for
defence purchases—where India’s
offset policy requires foreign suppli-
ers to carry out some production in
India or some R&D in collaboration
with Indian firms—butalso for other
major sectors such as energy infra-
structure, transport, and other broad
sectors.'” It is important, however,
to avoid making these policies too
rigid and unapproachable. Foreign
investment, especially in MSMEs,
that is undertaken to upgrade the
capacity of the enterprise to take on
such offset production responsibil-
ities may also be counted as offset
fulfilment. The aim of such foreign

direct investment is to bring some

focused, continual ‘irrigation’ of
innovative capacity to a vast sector
that was previously a dry desert in

terms of innovation.

Policy initiative 4: Idea-to-market challenge
When considering the movement
of ideas towards markets in India
(see Figure 1), several problems at
the idea stage itself become evident:
the understanding of user needs and
market needs, as well as the costs of
bringing an idea to market, is gen-
erally poor. Other elements impor-
tant to success, such as knowledge
about competitors, are also lacking.
In addition, most projects tend to
be poorly organized, and multiple
goals (often contradictory) are fre-
quently assigned to a single proj-
ect, leading to confusion. In spite of
these hindrances, some innovative
projects—especially those that begin
in national labs or academic insti-
tutions—are launched with good
results, leading to an early eupho-
ria on the part of the innovator
and other project stakeholders and
sometimes media (if the innovation
is large).

These euphoric early successes
give way either to technology trans-
fer or sell-offs, when the innovator
sells off the enterprise/idea rather
than making the effort to grow the
venture. Even government funding
schemes do not encourage further
efforts to scale up initiatives that are
successful in their early stages. For
these projects, ‘science’ or R&D has
been completed, and they are conve-
niently left to the mercy of users and
industry. Venture capitalists who
join the project at this stage often
expect a quick return and tend to
leave immediately thereafter, not
remaining to support further R&D.

This period, in which every-
body forgets the idea and the work
and starts assuming that success has
been achieved, is called the ‘fragile
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Figure 1: Idea-to-market curve
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idea-to-market innovations origi-
nating from India. Those who dare
to enter markets with their innova-
tive technology and desire to meet
a user demand and make a success-
ful business are usually forced to
look abroad for licensing their tech-
nology, (although they may not be
the best fit for India), in absence of
a well-established Indian procure-
ment system. These entrepreneurs
will often be near the mature stage
of the innovative solution and thus
close to being obsolete in business,
practically surviving at the top of
curve, with only marginal shal-
low innovations in marketing and
pricing.

To address these challenges the
government needs to create a spe-
cial fund to help Indian innova-
tions, wherever they originate—in

public or private sectors of industry,

advance beyond the fragile ellipse.
Such a fund will require a special,
flexible system of management. As
a step in this direction, the govern-
ment’s National Innovation Council
plans to establish the India Inclusive
Innovation fund with US$1 billion.

Path forward

In spite of all the drawbacks, weak-
nesses, and challenges facing India’s
innovation system, India is presented
with an opportunity to become a
global innovation hub and eventu-
ally transform itself into an inno-
vation-driven economy using its
existing resources. To be successful
in this endeavour, the country must
make the right institutional, indus-

trial, and policy reforms.

1 Arun Maira is a member of the Planning
Commission of the Government of India, a
member of the National Innovation Council,
and a strong advocate for innovation in the
Indian economy.

2 Details on pharmaceuticals were contributed
by Dr. Goutam Muhuri, President, R&D —
Dosage Forms, Jubilant Life Sciences.

3 See http://www.pharmaceutical-drug-
manufacturers.com/pharmaceutical-industry/.

4 The Times of India, 2011.
5 IBEF, 2010.

6  See the Centre for Monitoring Indian
Economy (CMIE), Prowess Dataset. One crore
is 10 million.

7 Government of India, MSME Annual Report
2011-12, available at http://msme.gov.in/
MSME-Annual-Report-2011-12-English.pdf.

8  Business Standard, 2011.

9 NISTADS, 2009 http://www.nistads.res.in
10  Bhatia, 2012.
11 Department of Commerce, 2011.

12 Rayand Saha, 2010.




13 See the Department of Biotechnology
website at http://dbtindia.nic.in/uniquepage.
asp?id_pk=680.

14 DBT, 2010.

15 Cll & MSMEs an update; see http://www.ciicfc.
org/abtus.html.

16 DSIR, 2008.

17 Details on the IPR system are contributed
by R. Saha, Senior Advisor, Confederation of
Indian Industry.

18  This perspective on design is contributed by
Hrridaysh Deshpande, Director, DY Patil &
Dilip Chhabria; see http://www.dypdc.com/
directorspeaks.php?pageid=>5.

19  'Offset'is a trade-off in a formal arrangement
where a foreign supplier undertakes specified
programs with a view to compensate
or assist the buyer in its procurement
expenditure and generate benefits for the
economy of the buyer's country.

20  The author, Y. S. Rajan, got this description of
the ellipse from Prof. S Chandrasekhar of 1IM,
Bangalore, based on his extensive research
on innovation ecosystems in India. Rajan
would like this phenomenon to be known as
the ‘Chandra-Ellipse of IIS fragility’.
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ANNEX

Acronyms

ACMA Automotive Components DST
Manufacturers

APTDC Andhra Pradesh GITA
Technology Development
and Promotion Centre ICAR

BIS Bureau of Indian
Standards IS¢

C(ICOE'S  Confederation of Indian
Industry, Centres of T
Excellence

MTI Central Manufacturing IMTMA
and Technology Institute

CPRI Central Power Research
Institute PO

GSIR Council of Scientific and IPR
Industrial Research

DAE Department of Atomic ISRO
Energy

DBT Department of MSME
Biotechnology

DIPP Department of Industrial NABARD
Policy and Promotion

DRDO Defence Research
and Development NID
Organization

DSIR Department of Scientific NISTADS

& Industrial Research

Department of Science &
Technology

Global Innovation and
Technology Alliance
Indian Council of
Agricultural Research
Indian Institute of
Science

Indian Institute of
Technology

Indian Machine

Tools Manufacturers
Association

Indian Patent Office
Intellectual Property
Rights

Indian Space Research
Organization

Micro Small and
Medium Enterprises
National Bank of
Agriculture and Rural
Development
National Institute of
Design

National Institute of
Science, Technology And
Development Studies

NIT

NSDC

NSTEDB

RDSO

SIDBI

SIRO’s

TDB

TIFAC

TNTDPC

TT Units

National Institute of
Technology
National Skill
Development
Corporation
National Science

& Technology
Entrepreneurship
Development Board

Research Design and
Standards Organization
Small Industries
Development Bank of
India

Scientific and Industrial
Research Organization
Technology Development
Board

Technology Information,
Forecasting and
Assessment Council
Tamil Nadu Technology
Development and
Promotion Centre

Technology Transfer
Units
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CHAPTER 8

An Integrated Policy Approach in Science, Technology, and Innovation for
Sustainable Development: A UNESCO Idea in Action

IRINA BoKova, UNESCO

The first
the United Nations Educational,

Director-General of

Scientific and Cultural Organization
(UNESCO) was the leading scien-
tist Julian Huxley, who lobbied suc-
cessfully to include the ‘S’ for sci-
entific cooperation to the mandate
of the Organization in 1945. Since
then, science has taken a central
place in UNESCO’s work of build-
ing international scientific cooper-
ation for lasting peace and sustain-
able development. Science holds
answers to key questions we must
address today—questions about
sustainable and inclusive develop-
ment and about the resilience of
our societies. UNESCO’s role is to
support Member States in build-
ing the knowledge societies we
need for the century ahead. This
is especially important at a time of
global change, as countries work
to reach the internationally agreed
Millennium Development Goals by
2015 and the international commu-
nity debates the shape of a post-2015
global development agenda.

For UNESCO, science must lie
at the heart of the new agenda for
sustainable development. Science,
technology, and innovation (STI)
are especially important drivers. In
2011, UNESCO established a High
Panel on Science and Technology
for Development composed of emi-
nent scholars, decision makers, and
intellectuals from all regions of the
world, with the aim of charting new

ways to address common challenges

facing humanity in the 21st century.
The panel has led an in-depth reflec-
tion and proposes new strategies and
initiatives on how the international
community can cooperate more
effectively and strengthen its efforts
to use STI for sustainable develop-
ment and a culture of peace.

There are signs that STI is
increasingly recognized as funda-
mental to achieving sustainable
development. A number of devel-
oped and developing countries have
drawn on STI to improve produc-
tion and productivity of agricul-
ture and industries, to meet health-
care needs, and to overcome envi-
ronmental challenges. However,
many developing countries have
not yet harnessed the power of STI
as an engine of long-term develop-
ment. Some developing countries
have not yet established a national
STI development plan, while oth-
ers are working with plans that are
out of date. This is true for a num-
ber of African countries that formu-
lated science and technology policies
in the 1970s and 1980s, when devel-
opment imperatives and technologi-
cal opportunities were very different
than they are today.'

UNESCO is helping Member
States to address these problems. Our
action is guided by the goal of inte-
gration. We have developed an inte-
grated approach that builds on four
pillars in order to integrate STI into
the broader framework of national
development plans. The first pillar

is to strengthen national capacities
in STI policy formulation, evalua-
tion, and implementation. The sec-
ond pillar is to promote a culture of
innovation by facilitating appropri-
ate innovation ecosystems for firm-
based high-technology innovation
and grassroots innovation. Our goals
in this pillar are primarily to develop
appropriate technologies to meet the
needs of the economically disadvan-
taged. Third, UNESCO promotes
the enhancement of human and
institutional capacities in science and
engineering. The last pillar of this
integrated approach is to improve
STI system monitoring and foresight
by developing multi-dimensional,
comprehensive, and policy-relevant

assessments.

Strengthening national STI systems and
policies

Supporting science policy has always
been a focus for UNESCO. Our
goal in this area is to build national
capacities for STI planning, eval-
uation, and reform to support an
enabling environment for sustain-
able development.

To build knowledge societies,
it is essential to integrate STI into
national development policies and
the economic reform agendas of
countries. To this end, UNESCO
supports its Member States in devel-
oping new approaches for the formu-
lation of science policies by provid-

ing technical assistance in the reform
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of STI systems and by assisting in
the elaboration of STT strategies and
action plans. The Organization also
offers science policy training for STI
stakeholders—many ofthese training
programmes are especially designed
for women and youth. UNESCO
works as a standard-setter, assist—
ing in the elaboration of guidelines
for STI policy formulation, review,
and reforms. Developed on the basis
of international best practices, the
guidelines address major socioeco-
nomic development challenges.

To advance this goal, the
Organization carries out science
reviews and participates in country
reviews. For instance, UNESCO
undertook reviews in several
African countries and provided sup-
port for the implementation of the
African Consolidated Plan of Action
through its flagship projects, includ-
ing the African Virtual Campus. In
Tanzania, for instance, UNESCO is
heading a team of UN agencies and
development partners in assisting the
reform of the STI system. As a result,
UNESCO has become an impor-
tant reference point for the Ministry
of S&T in Tanzania in the pro-
cess of their reform. UNESCO has
undertaken Virtual Campus proj-
ects in Cotonou (Benin) and Dakar
(Senegal). The main purpose of the
project is to contribute in building
capacity of African States in sci-
ence and technology by conducting
e-learning in science training.

In April 2012
UNESCO—in
tion with the African Development
Bank (AfDB), the African
Union (AU), the United Nations
Economic Commission for Africa
(UNECA), and the Association
for the Development of Education
in Africa (ADEA)—organized the
First African Forum on STI for

in Nairobi,

close collabora-

Youth Employment, Human Capital
Development and Inclusive Growth.

The forum was attended by over 30
African ministers of education and
science who unanimously pledged
to put STI policies, strategies, pro-
grammes, and plans into action in
the next five years. The outcomes
and recommendations of the forum,
including the ministerial declara-
tion, will contribute to forthcom-
ing STI initiatives, including the
African Development Bank’s annual
meetings in May 2012, the African
Ministerial Council on Science and
Technology (AMCOST) conference
in May 2012, and the Science with
Africa meeting in June 2012.
Effective STI

lize broad-based participation.

must mobi-
Experience underlines the impor-
tance of increasing opportunities
for citizen involvement in decision-
making processes. This is important
for inclusive and sustainable devel-
opment. It is vital also to promote
the right to be informed and the
right to participate;” this is all the
more important for the formulation
and implementation of STI pol-
icy. To this end, UNESCO works
to develop public awareness and
expand citizen science through the
popularization of science. One of
our key activities here is to support
Member States in the development
of science centres, museums, and sci-
ence and technology exhibitions. In
2011, for example, UNESCO orga-
nized two regional training work-
shops on science centre and science
museum governance in Africa and
the Asia Pacific region.

In addition, UNESCO facilitates
research and scientific debate on the
history of science, promotes the
importance of science communica-
tion through science journalism, and
supports international and regional
networks for the popularization of
science. To further these efforts,
UNESCO declared 10 November
to be World Science Day for Peace

and Development and awards prizes
in science to raise awareness and pro-
vide support to young researchers.
The Organization also seeks to safe-
guard local and indigenous know-
ledge systems and promote their
participation in socioeconomic and
environmental development issues.
Activities include, for instance, joint
work with the ministries of educa-
tion in Nicaragua and the Solomon
Islands to promote vernacular lan-
guage and indigenous knowledge in
national education curricula.

We combine this work with
a focus on science as a vehicle for
international diplomacy. Sharing
scientific knowledge can help cre-
ate new solidarities and promote a
culture of peace. This is a matter
of necessity and not choice. Global
challenges pay little heed to bor-
ders. Climate change, environ-
mental degradation, infectious dis-
eases, and the depletion of energy
resources: tackling these challenges
calls for international cooperation
among national and international
nongovernmental bodies and com-
munities representing policy mak-
ers, scientists, and engineers.

UNESCO works to strengthen
the interface between science and
policy and to deepen exchanges in
STI policy at the international level.
This is the aim of the World Science
Forum, which UNESCO organizes
on a biennial basis in close coopera-
tion with the Hungarian Academy
of Sciences and the International
Council for Science (ICSU). As an
exercise in science diplomacy, this
forum is the widest international
platform for parliamentarians, scien-
tists, policy makers, and members of
civil societies to engage in a dialogue
about science and its significance for
improving the lives and livelihoods
of the people. UNESCO leads also
STI parliamentarian policy fora that
are designed to assist parliamentary




institutions in developing coun-
tries to tackle issues related to STI.
These fora have become impor-
tant moments for generating
knowledge on different modalities
used by parliaments in countries
across the world dealing with STI
legislation and for sharing infor-
mation and practices. UNESCO
has also supported the creation of
the Intergovernmental Platform on
Biodiversity and Ecosystem Services
(IPBES), an interface between the
scientific community and policy
makers that aims to build capacity
and strengthen the use of science in
policy making on biodiversity and
ecosystem services.

South-South
especially important to facilitate

cooperation 1is

dialogue and cooperation between
developing countries. In this spirit,
in 2008 UNESCO supported the
creation of an International Centre
for South-South Cooperation for
Science, Technology and Innovation
(ISTIC) in Kuala Lumpur (Malaysia).

Promoting a culture of innovation

Innovation is essential today. It is
a critical factor for enhancing eco-
nomic growth and competitive-
ness. At the same time, innova-
tion is crucial for social cohesion,
equality, and poverty alleviation.
UNESCO?’s vision builds on the
definition of innovation proposed
by the Organisation for Economic
Co-operation and Development:
‘Innovation is the implementation
of a new or significantly improved
product (good or service), or pro-
cess, a new marketing method, or a
new organizational method in busi-
ness practices, workplace organiza-
tion or external relations’’ At the
same time, UNESCO insists on the
importance of grassroots innova-
tion as an equally important source
of solutions that meet the needs of

developing countries. We act at
three levels to build a culture of
innovation.

First, we seek to facilitate the
development of innovation systems.
A key challenge in promoting tech-
nological innovation in developing
countries is the lack of an appropri-
ate innovation system to ease inter-
action among key actors. Such a
system should foster investment in
advanced technology and promote
the development of affordable tech-
nology to meet the needs of the
poor. It should also develop, attract,
and retain potential up-and-coming
talent for innovation.

Building an innovation system
in developing countries is com-
plex because it involves the formal
sector—enterprises, universities,
research institutes, the government,
and the financial system—along with
nongovernmental organizations and
the informal sector, including grass-
roots inventors as well as local and
indigenous knowledge. Bridging the
formal and informal sector is espe-
cially difficult in circumstances of’
high social disparities. An effective
innovation system should allow pri-
vate companies to generate wealth
and also improve the living condi-
tions of the poor.

UNESCO places special empha-
sis on regional innovation ecosys-
tems by supporting the development
of science parks and technology
business incubators. Science parks
and technology business incubators
are crucial elements for regional
development. UNESCO has sup-
ported the development of science
parks, for instance, at the University
of Nairobi Science and Technology
Park (Kenya), the Indonesian Science
and Technology Park in Jakarta, the
ICT Cluster in Mongolia, and the
Nanotechnology Park in Sri Lanka.

Second, we promote firm-based
innovation. To this end, in 1993

UNESCO launched the University-
Industry Science Partnership Pro-
gramme (UNISPAR). Its objective
is to create synergy between research
in universities and in the productive
sector. Since 2002, the programme
adopted a triple helix model of inno-
vation, seeking to bring together the
institutional spheres of academia,
industry, and government. The pro-
gramme has supported science parks
and technology business incubators
by providing technical assistance,
organizing capacity-building activ-
ities, and developing pilot projects.
It has also underpinned regional
and international networks and sup-
ported the development of regional
and international centres. The pro-
gramme’s ultimate goal is to develop
national capacity in creating, nur-
turing, and managing knowledge-
based small and medium enterprises.

All of these activities are con-
close

ducted in cooperation

with governments, the Islamic
Educational, Scientific and Cultural
Organization (ISESCO), and inter-
national nongovernmental orga-
nizations—such as the World
Technopolis Association (W TA), the
International Association of Science
Parks (IASP), and the International
Network of the Small and Medium
Enterprises (INSME), along with
the private sector. Since 2002 more
than 600 managers and future man-
agers of science parks and technol-
ogy business incubators have ben-
efited from UNESCO’s training
workshops.

Our third angle 1s to promote
grassroots innovation for sustain-
able development through a net-
work of activists and organizations
generating bottom-up solutions
that respond to the needs of local
communities.* Grassroots innova-
tion carries immense potential for
wealth creation. This requires incu-
bation support for the benefits to
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be disseminated to consumers far
and wide. In this spirit, UNESCO
is elaborating a strategy to promote
grassroots innovation. This strat-
egy will focus on empowering peo-
ple to use science and technology to
find affordable solutions that meet
the needs of the disadvantaged. The
strategy provides also for the popu-
larization of science (science com-
munication), ‘technopreneurship’
development, engineering, local and
indigenous knowledge, and biodi-

versity conservation.

Building capacities in basic sciences and
engineering

Science and engineering education
is important for all countries to raise
public literacy in science, engineer-
ing, and technology. This educa-
tion is especially vital for developing
countries so they can build a crit-
ical mass of scientists, researchers,
and engineers that will allow them
to participate fully in the global
economy.

UNESCO has extensive experi-
ence in this area through the work
of its International Basic Science
Programme (IBSP) and the activi-
ties of its engineering programme.
We work with national governments
and partners in the United Nations
system as well as intergovernmental
and nongovernmental organizations
to promote training and research and
scientific networking, and to create
and strengthen centres of excellence.
Public-private partnerships can be
essential ingredients for effective
STI. To this end, UNESCO is elab-
orating several agreements with pri-
vate companies—such as Intel and
F.Hoffman-La Roche Ltd, among
others—to jointly promote science,
technology, engineering, and math-
ematics education.

Science education is essential. To
attract and retain young people, we

need leadership training and early
career support mechanisms to be put
in place at the university level. The
challenge is to nurture and maintain
a critical mass of highly qualified
and innovative scientists and tech-
nologists and to provide them with
the means to pursue their research
objectives. Supporting science edu-
cation is an essential component of
UNESCO’s action.

A special focus falls here on
assisting girls and young women to
pursue careers in science. These are
the goals of our longstanding part-
nership with the I’'Oreal Foundation
and our annual L’Oreal-UNESCO
Awards for Women in Science. It is
vital to support young women sci-
entists through such fellowships and
also to increase the visibility of suc-
cessful women scientists.

We work also to facilitate the
integration of gender perspectives,
vision, knowledge, and skills into
the design, implementation, and
evaluation of STI policy. Women
must be change agents of STI and
not merely beneficiaries. We must
ensure gender-balanced representa-
tion in science policy dialogue plat-
forms and international networks,
and we must support women in
the transmission, preservation, and
elaboration of local and indige-
nous knowledge related to sustain-
able development, natural disaster
preparedness and response, biodi-
versity conservation, and climate
change. Within this framework,
a variety of activities have been
conducted that include empower-
ing women as agents of change of
STI—for instance, by supporting
young women scientists and facili-
tating cooperation and exchange of
scientific knowledge among women
scientists. To further these ends, in
close cooperation with ISTIC we
recently organized an International

Forum on Women in Science and

Technology in Muslim Countries
that was held in Kuala Lumpur.
The network of UNESCO
university chairs is also specifically
focused on women in S&T. Such
chairs—through an integrated system
of research, training, and information
and documentation activities—serve
as a means of facilitating collabora-
tion on gender mainstreaming and
good practices among high-level, in-
ternationally recognized researchers
and teaching staff of university and
other institutions in foreign coun-
tries. Networks have been estab-
lished in several countries, including
Argentina, Burkina Faso, Egypt,
Ghana, Pakistan, Sudan, and Togo.
It is vital to bolster science and
engineering education through ca-
pacity building and the development
of new methodologies for teaching
STI. Interdisciplinary approaches are
required to support innovative re-
search and its applications for sustain-
able development. These approaches
must address the need to strengthen
indigenous research systems and ca-
pacity; they must also involve the
private sector, and especially indus-
try, in promoting innovation and
entrepreneurship among students and
young professionals. South-South
and North-South-South cooperation

is another important lever here.

Improving STl monitoring and foresight
systems

UNESCO also has extensive experi-
ence in supporting the dissemination
of knowledge in ST policy informa-
tion. This is essential for monitoring
and also for sharing experience and
practice.

From 1965 to 1994 a number
of studies and documents (total-
ling 74 volumes) were published
in UNESCO’s well-known series
entitled Science Policy Studies and
Documents. After 2003, UNESCO




began to publish monographs on
STI policy analysis. These must
be seen in combination with the
UNESCO Science Report, published
every five years, which presents the
state of affairs in STI worldwide.
In addition, UNESCO has led the
Encyclopedia of Life Support Systems
(EOLSS), which is an Internet-
based encyclopaedia for use by nat-
ural and social scientists, engineers,
economists, educators, university
students and professors, and conser-
vationists as well as policy makers.
UNESCO’s publication Engineering:
Issues, Challenges and Opportunities for
Development is also important in pre-
senting a global picture of engineer-
ing issues, applications and innova-
tion, infrastructure, capacity build-
ing, and education. As the first inter-
national report on the status of engi-
neering ever produced, it explores
the realities of the shortages of engi-
neers in developing countries. The
report estimates that some 2.5 mil-
lion new engineers and technicians
will be needed in sub-Saharan Africa
alone if the region is to achieve the
Millennium Development Goals of
improved access to clean water and
sanitation.

To strengthen the dissemination
of STI policy data and informa-
tion, UNESCO has supported the
establishment of the International
Research and Training Centre for
S&T Strategy in Beijing (China) as
a category 2 centre under the aus-
pices of UNESCO. The focus of the
centre falls on conducting research,
offering professional training, pro-
viding policy advice, facilitating
technology transfers, and promot-
ing international cooperation and
exchanges in STI policy.

We must do more to measure
the impact of STI on development
to provide a solid basis for formulat-
ing sharper national STT strategies.
The absence of relevant indicators is

a major obstacle for the design and
implementation of science and STI
policies, especially in developing
countries. To tackle this challenge,
UNESCO hasrecently launched two
initiatives: the Science, Technology
and Innovation Global Assessment
Programme (STIGAP) and the
Global Observatory on Science,
Technology and Innovation Policy
Instruments (GOSPIN).

These initiatives are comple-
mentary. STIGAP is designed to
strengthen conventional STI moni-
toring systems by adding a bottom-
up approach to fill in the gaps in the
global assessment of STI. STIGAP
will broaden the scope of STI data
collection to develop more relevant
and country-specific data. This
broader scope will enable countries
to make more informed decisions
on the development of STI. It will
also facilitate a finer assessment of
the development of STT at the inter-
national, regional, and national lev-
els and expand STI monitoring by
including countries with less-devel-
oped STI policies. GOSPIN is an
STI policy cluster of databases. It
is equipped with graphics and ana-
Iytical tools to provide information
about the structures of STI national
systems and descriptions of national
priorities and goals, legal frame-
works, operational policy instru-
ments, and international coopera-
tion strategies. Together, STIGAP
and GOSPIN provide an integrated
perspective on data collection and
analysis as well as on the method-
ology and kind of data that are col-
lected. The overall aim is to better
evaluate and analyse STI develop-
ments in order to recommend evi-
dence-based STI policies. In 2012,
STIGAP and GOSPIN were tested
in Tanzania, and we are working to
establish the necessary framework of
a multilingual platform of GOSPIN
in Africa.

Foresight is important to sup-

port government and industry
with the information required for
timely decisions and strategic plan-
ning. Foresight allows for more
robust policies and greater precision
in research choices. For these rea-
sons, most developed countries are
already using foresight to chart their
national development. UNESCO is
encouraging all Member States to
develop foresight capacities as part
of their STI monitoring and evalu-

ation system.

Conclusion

STI can be a game changer for coun-
tries pursuing sustainable develop-
ment over the long term. In a num-
ber of developing countries, STI
already contributes significantly to
economic growth and industrial
dynamism. However, too many
developing countries must still over-
come steep obstacles before they are
able to harness the benefits of STI.
UNESCO’s integrated approach
provides a strong answer to this
challenge.

Our approach seeks to improve
national capacities in STI policy
formulation, implementation, eval-
uation, and reform; it also seeks
to establish an information sup-
port system for STI policy. To reach
these objectives, UNESCO mobi-
lizes broad-based participation in
STI policy within governments and
throughout civil society and the pri-
vate sector, including marginalized
groups. All women and men must
have the tools and ability to partici-
pate in national STT.

We focus on the development of
a culture of innovation—promoting
firm-based innovation through sci-
ence parks and technology business
incubators and supporting grass-
roots innovation from local commu-
nities. Education is a core pillar of
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our work—engaging young people
at an early age, especially girls, and
supporting their progress in pursu-
ing careers in science and engineer-
ing. We back our work with by pro-
moting evidence-based STI policy
and we provide support to monitor
progress in this area.

Promoting long-term sustain-
able development is not an easy
task. With the absence of STI in
the Millennium Development
Goals, our work is more challeng-
ing. It is time to give STI a central
place on the global development
agenda. UNESCOQO’s integrated pol-
icy approach on STI for sustainable
development seeks to fill this gap.

Notes
1 Mugabe, 2006.

2 De Marchi et al. 2001.
3 OECD, 2005. p. 46.

4 Seyfangetal. 2010.
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CHAPTER 9

Broadband, Inevitable Innovation, and Development

RoOBERT SHAW, ITU

BRuUNO LANVIN, INSEAD eLab; Broadband Commission

[tis an interesting phenomenon that many
inventions have been made two or more
times by different inventors, each working
without knowlede of the other’s research.

—0gburn and Thomas, 1922.

Thus starts a delightful and fas-
cinating 1922 paper entitled ‘Are
A Note
on Social Evolution’, authored by
William F. Ogburn and Dorothy
Thomas." In the subsequent pages,

Inventions Inevitable?

the authors cite case after case of
the world’s most significant inven-
tions that appear to have emerged
independently and almost simulta-
neously, sometimes on completely
different sides of the world. In the
appendix, they offer a preliminary
list of 148 such cases chosen from
the fields of mathematics, astron-
omy, chemistry, physics, medicine,
biology, psychology, and mechanics.
And they assert that there are surely
many more examples that could be
found with additional research.

On the basis of this evidence,
the authors ask the obvious ques-
tion: “What does this mean?’ They
seek to develop tentative answers to
the question of whether inventions
are inevitable. They begin with a
simple rhetorical question: if cer-
tain inventors had died in infancy,
would somebody else not have
shortly invented the same thing and
overall human progress continued?
Their conclusion is, of course, “Yes’.
In other words, the numerous par-
allel occurrences of essentially the
same invention suggest that it is not
so much the genius of specific indi-
viduals that is important as the set
of enabling knowledge and condi-
tions at a period in time that enables

an invention to emerge. To put it

simply, nobody can invent the river
steamboat without the prior inven-
tion of both boats and the steam
engine. But once both exist, their
combined emergence is not only
likely, but also simply inevitable.

A more recent and power-
ful example can be cited for the
invention of the worldwide web.
Dave Raggett of the World Wide
Consortium, in his description of
the history of the invention of the
Web by Sir Tim Berners-Lee, starts
with the observation: “The time was

ripe for Tim’s invention’.” He states:

The fact that the Web was invented in

the early 1990s was no coincidence.
Developments in communications
technology during that time meant that,
sooner or later, something like the Web was
bound to happen. For a start, hypertext
was coming into vogue and being used on
computers. Also, Internet users were gaining
in the number of users on the system: there
was an increasing audience for distributed
information. Last, but not least, the new
domain name system had made it much

easier to address a machine on the Internet.

Indeed, with hindsight, most
innovations can be qualified as
inevitable. Rare is the disruptive
breakthrough that comes out of
nowhere—most are incremental
changes built on the underpinnings
of other knowledge, technologies,
or platforms. What is important for
most innovations to occur is a set
of enabling conditions that triggers
somebody with the right knowledge
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and skills to recognize (even seren-
dipitously) an incremental step that
can be taken at that moment in time.

Along any evolutionary path,
there are always set points where
an underlying direction becomes
clearer and trend signs get stron-
ger. This chapter argues that we are
entering an era of inevitable innovation
enabled by information and com-
munication technologies (ICTs).
This will be the beneficial conse-
quence of putting the knowledge,
technologies, and platforms that
ICTs bring into the reach of billions
of new users, many of whom will
come from developing countries. In
turn, these users will produce many
new innovations that will directly
benefit and empower those in devel-
oping countries.

To make this point and identify
ways in which countries at various
levels of development can best ben-
efit from ICT-based innovation, we
shall successively consider the follow-
ing four areas: (1) the changing ICT
landscape and the contribution of
ICTs to innovation, (2) the advent of
broadband as a platform for inevitable
innovation, (3) how to maximize the
innovation benefits of ICTs, and (4)
what steps should be taken to trigger

inevitable innovation.

The changing ICT landscape

What is happening in the global
ICT landscape? What are the key
trends over time and across econo-
mies? To answer these questions, the
International Telecommunication
Union (ITU) gathers statistics as
inputs into its ICT Development Index
(IDI), a composite index combin-
ing 11 indicators into a single bench-
mark measure to monitor and com-
pare developments in ICTs across
countries. Elements of the IDI (ICT
access and use) are used as inputs into
the Global Innovation Index.

Data gathered for the IDI show
that, over the past 10 years, we have
witnessed an extraordinary transi-
tion. We have moved from a world
where most people did not have
access to even basic telecommuni-
cations to one with over 6 billion
mobile subscriptions and an esti-
mated 2.4 billion people using the
Internet at the end of 2011.%

Figure 1 demonstrates that the
most successful technology by a wide
margin is mobile, with subscription
numbers reaching 87% of the world’s
population at the end of 2011. The
figure also shows that about 35% of
the world population is using the
Internet. This compares with pen-
etration rates of 17% for mobile-
broadband subscriptions, 16.6% for
fixed-telephone lines, and 8.5% for
wired-broadband subscriptions.

To fully appreciate the impli-
cations of these numbers and their
predicted impact on innovation, it
is helpful to drill down further into
the nature and extent of Internet
and mobile penetration around the

globe.

The nature of the Internet as an enabling
platform for innovation
Figure 2 shows that the Internet has
seen its number of users more than
double over the past five years to
about 2.4 billion users worldwide
at the end of 2011. Growth rates in
developing countries are high, with
absolute numbers driven by large
countries such as Brazil, China,
India, Nigeria, and the Russian
Federation. In developed countries,
around 74% of the population is
online, but this figure drops to 26%
in developing countries. Globally, at
the end of 2011, roughly 35% of the
world’s population was online—up
from 12% in 2003 and 6% in 2000.
Although the Internet entered
the public domain only 20 years
ago, the inhabitants of the developed

world can take for granted the enor-
mous benefits that it has brought.
The Internet has been an extraor-
dinary enabling platform that has
facilitated numerous innovations,
from e-banking to social media,
online travel booking to e-govern-
ment, free telephony to instant mes-
saging—the changes it has brought
to the way we work and play are
immense. This has largely been pos-
sible because it 1s an open platform
on top of which anyone can build a
new service or application.
However, it is sobering to real-
ize that 65% of the world’s popula-
tion (and 74% in developing coun-
tries) is not yet using the Internet.
Clearly much work needs to be done
to make the benefits of the Internet
more broadly available on a global

scale.

For the majority of the world population,
the true ICT revolution has not been the
Internet, but rather mobile telephony
Although ICTs have conquered the
globe and brought basic commu-
nications within reach of almost
everyone, the most prevalent tech-
nology, particularly in developing
countries, is mobile. In many coun-
tries, mobile telephony growth has
appeared to reach saturation levels,
recording penetration rates of over
100%. In fact, more than 90 coun-
tries have a larger number of mobile
subscriptions than their population.
This ‘mobile miracle’ has occurred
against the backdrop of the ongo-
ing decline, which began in 2005, of
fixed telephony lines—which now
represents only a 16.6% penetration
rate of the global population (see
Figure 1).

The contribution of ICTs to innovation
Generally, the contribution of the
ICTs to innovation can be seen in at
least three domains:




Figure 1: Global ICT developments, penetration (2000-11)
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Figure 2: Global Internet growth, penetration (2000-11)
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Box 1: Simpa Networks

Simpa Networks is an innovative for-
profit start-up that supplies pay-as-
you-go solar energy systems in devel-
oping countries for households with-
out access to the electricity grid.
Consumers are able to purchase and
install, at a minimal up-front cost, a
solar energy system and pre-pay for
electricity using a mobile text-based
payment scheme.

Each payment contributes
towards the total purchase price of
the solar energy system. When full pay-
ment has been made, users receive a
code that unlocks the device and deliv-
ers free electricity for the expected
10-year life of the product.

Simpa Networks provides a
green energy solution that has clev-
erly adopted a mobile pre-paid busi-
ness paradigm in an innovative way to
deliver a solution for energy needs in
rural areas. Although the company has
developed its mobile payment engine,
it is now in talks with a major mobile
provider in India about directly using
that provider's payment gateway.

SOURCE: simpanetworks.com.

e First, ICTs enable access to a
global platform of knowledge
(Wikipedia represents one well-
known example of a knowl-
edge source) that accelerates and
enables further inventions and
innovations. Knowledge about
the best and brightest ideas can
now quickly be made available
to billions of people around the
globe on a scale never before seen
in human history. It is a new
phenomenon of collective ‘global
knowledge bootstrapping’.

* Second, ICTs exponentially
increase the ability of people to
create, exchange, and debate

ideas and knowledge—the

mental building blocks of inven-
tion and innovation. Discussion
and debate on new ideas and
paradigms can spread around the
globe in days—and be quickly
adapted to local circumstances
and needs. ICTs do this both by
connecting people, whether indi-
vidually or in groups or com-
munities, and by facilitating the
‘viral’ spread of the best views

and ideas.

e Third, business paradigms that
have proven to be successful in
making ICTs available for billions
of users in developing countries,
such as prepaid subscriptions, can
serve as business paradigms for
addressing other critical develop-

mental needs (see Box 1).

Not surprisingly, as both the
Internet and mobile telephony have
become more widespread in devel-
oping countries, we have seen a wave
of innovations emanating from and
focused on the needs of the devel-
oping world.* Recognizing this,
Brahima Sanou, the Director of ITU’s
Telecommunication Development
Bureau, has identified innovation and
its linkages to ICTs as one of his key
focus areas. He foresees numerous
opportunities for innovation in the
developing world to empower indi-
viduals at a local level to fundamen-
tally shape and improve their lives.

In fact, it is likely that history
will demonstrate that the great-
est contribution of ICTs to global
development is that they provided
an enabling platform that exponen-
tially increased the ability of peo-
ple to create and exchange ideas and
knowledge.

Just as the wonders of the brain
and human consciousness cannot be
explained by studying neurons or
how they are connected, the ben-
efits of ICTs for socioeconomic
development cannot be understood

by simply adding up the numbers
of newly connected people. In fact,
the collective social and intellectual
behaviour that arises out of intercon-
nected networks of people can make
these networks perform like rapidly
evolving organisms. This phenom-
enon is only just beginning to be
understood in a new and emerging
scientific discipline called ‘network
science’ that seeks to understand the
principles and behaviours governing

networked behaviour.

The advent of broadband: A platform for
inevitable innovation

Government policy makers and
investors are now directing consid-
erable attention towards improv-
ing access to the Internet through
broadband
these use wired or wireless connec-
tions. Although fixed broadband
subscriptions have more than dou-

networks—whether

bled in the past five years, Figure 3
shows that fixed broadband penetra-
tion in developed countries has risen
to 26% at the end of 2011, but lags at
less than 5% penetration in develop-
ing countries. Is there a solution on
the horizon that could help? Mobile
broadband seems to hold a large part
of the answer.

Figure 3 shows the growth of
mobile broadband over the last five
years, which can only be character-
ized as a success story. Even hav-
ing entered the ICT landscape so
recently, globally mobile broadband
has already surpassed twice the pen-
etration of fixed broadband sub-
scriptions. Remarkably, in just a
few years, it has surpassed (at 17%)
the global penetration of fixed tele-
phone lines (at 16.6%), which was
built up over more than 100 years.

The growth of mobile broad-
band comes at the same time that a
number of studies demonstrate that
mobile technologies, particularly




Figure 3: Global fixed and mobile broadband growth, 2000-11 (penetration)
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in developing countries, can boost
socio-economic development and,
in particular, improve development
outcomes in fields such as health,
education, agriculture, employ-
ment, crisis prevention, and the
environment.’

In other words, even with the
relatively low-tech, low-bandwidth,
and low-cost handsets widely used in
developing countries, mobile tech-
nologies have acted as a platform for
innovation. For example, Africa’s
rapid embracement of mobile—
with more than 430 million sub-
scriptions (36 times its number of
fixed telephone lines)—has created
an enabling platform that was sorely
needed. With other infrastructure
systems lacking, innovators have
been quick to build out new ser-
vices such as mobile banking, agri-
cultural news sharing, and m-health

applications. If this can occur with

simple infrastructure and rudimen-
tary access to the Internet, it is not
too difficult to imagine what the
impact of ubiquitous mobile broad-
band access to the Internet would
be through the next generation of
ever-more-affordable smartphones,
phablets,® and tablets.

How to maximize the innovation benefits
of ICTs

Because they cut across so many
areas of social and economic poli-
cies, ICTs have been at the conver-
gence of a complex array of com-
mercial, political, and diplomatic
strategies and actions. Maximizing
the positive impact of ICTs for fos-
tering innovation for development
needs will therefore require delib-
erate and concerted efforts to ensure
that all relevant players, private and

public, are brought to the same table.

An example of recent efforts of
that kind can be found in the area of
broadband communications. To pro-
actively address the ‘broadband gap’,
ITU and UNESCO recently set up
the Broadband Commission for Digital
Development in response to UN
Secretary-General Ban Ki-Moon’s
call to step up UN efforts to meet
the Millennium Development Goals
(MDGs).” The Commission was
established in May 2010, five years
after the World Summit on the
Information Society (WSIS) and ten
years after the launch of the MDGs.
The Commission is attempting to
boost the importance of broadband
on the international policy agenda
and believes that expanding broad-
band access in every country is key
to accelerating progress towards the
MDG targets of 2015. It is outlining
practical ways in which countries—

at all stages of development—can
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Box 2: The targets of the
Broadband Commission

In its report Broadband for the Global
Good, issued in conjunction with the
Broadband Leadership Summit in Oc-
tober 2011, the Broadband Commis-
sion issued a set of four targets that
countries around the world should
strive to meet in order to ensure that
their populations fully participate in
tomorrow's emerging knowledge
societies:

1. Making broadband policy uni-
versal: By 2015, all countries
should have a national broadband
plan or strategy or include broad-
band in their Universal Access
Service Definitions.

2. Making broadband afford-
able: By 2015, entry-level broad-
band services should be made
affordable in developing coun-
tries through adequate regula-
tion and market forces (for exam-
ple, amounting to less than 5% of
average monthly income).

3. Connecting homes to broad-
band: By 2015, 40% of households
in developing countries should
have Internet access.

4. Bringing more people online:
By 2015, Internet user penetra-
tion should reach 60% worldwide,
50% in developing countries, and
15% in Least Developed Countries
(LDCs).

SOURCE: Broadband Commission, 2011.

improve their broadband infrastruc-
ture in cooperation with the private
sector.

It is clear that a broadband rev-
olution will not arrive by itself. It
must be accompanied by enlight-
ened policies and concerted efforts
to bridge the gap for the 74% of peo-
ple in developing countries who have

yet to use the Internet. The interna-
tional targets proposed recently by
the Broadband Commission in its
Broadband for the Global Good report
(Box 2) suggest practical reference
points to make the broadband revo-

lution truly global®

What about the money?

Is there conclusive and quantitative
proof that economic benefits will
directly result from broadband roll-
out? This is a question that offers a
number of challenges for research-
ers. First, the deployment of broad-
band has happened over a very short
time scale. As a consequence, the
time series data for broadband adop-
tion are much shorter than for other
technologies, such as voice commu-
nications. Second, only a few coun-
tries focused early on the potential
economic impact of the Internet and
broadband and began to collect sta-
tistics, so the data available for world-
wide comparison are sparse. Third,
since broadband is essentially an
access technology for data commu-
nications, it has demonstrable eco-
nomic effect only in combination
with the broader adoption and use of
ICTs and the subsequent implemen-
tation of organizational or process
changes in enterprises or govern-
ments that follow. In sum, although
a number of studies suggest broad-
band’s positive correlation with eco-
nomic growth, it is also difficult to
unequivocally argue that broadband
is not itself a side benefit of overall
development.’

A more compelling case can be
made that broadband is critical as
an enabling platform for innova-
tion and development. This is just
beginning to be more widely under-
stood in the context of supporting
developmental needs and access to
knowledge. For example, a 2010
Ministerial Report on the OECD
Innovation Strategy observed:

Today, high-speed communication networks
support innovation throughout the
economy much as electricity and transport
networks spurred innovation in the past.
Governments should promote information
and communication technologies (ICTs) as
general-purpose platforms for innovation
and knowledge sharing by upholding the
open, free, decentralized and dynamic nature

of the Internet.”

Some preliminary studies of the
correlation of broadband with inno-
vation are emerging, with case stud-
ies demonstrating how broadband
has triggered entrepreneurial activi-
ties in developing countries and ful-
filled developmental needs."' But the
real innovation revolution is yet to
come. This revolution will be based
on mobile broadband, which holds
the key to convergence between the
two major communications revolu-
tions whose genesis was in the early
1990s: the Internet and the mobile
phone.

Triggering inevitable innovation: A basis
for action

The beginning of this chapter con-
sidered how most innovations are
incremental and built on founda-
tions of other knowledge, technol-
ogies, or platforms. As noted, the
numerous parallel occurrences of
essentially the same invention sug-
gests that what is really important
is a set of enabling knowledge and
conditions at a period in history that
enables incremental innovations to
emerge. Also discussed was how
both the Internet and mobile phones
have acted as enabling platforms for
innovation and how mobile has
impacted the developing world. It is
therefore logical to reflect on how
the convergence of Internet and
mobile telephony technologies will
occur in developing countries and
what it may mean for innovation for

development.




Figure 4: Evolution of ICT-innovation linkages in developing economies
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As stated previously, along any
evolutionary path, there are set
points where an underlying direction
becomes clearer and trend signs get
stronger. One can clearly identify an
emerging ‘critical path’ by which the
ICT = Innovation = Development
chain will be accelerated and trig-
ger an era of inevitable innovations that
will push forward the global develop-
ment agenda (Figure 4). This is most
likely to occur via mobile broad-
band, which can be logically antici-
pated from the enormous differences
of penetration of mobile versus fixed
telephony infrastructure in develop-
ing countries.

As an example, let us consider
Africa at the end of 2011 to show
why the future is mobile broadband.
With a fixed line infrastructure of
only 12 million lines and just 1 mil-
lion broadband connections, future
possibilities for fixed-line broadband
growth are extremely limited. On
the other hand, this can be contrasted
with Africa’s 433 million mobile
subscriptions and 31 million mobile

broadband subscriptions. Clearly
the critical path for ICT growth in
developing countries appears to be
through mobile broadband.

If this scenario is correct, it is
highly probable that many inevitable
innovations that support the global
development agenda will flour-
ish along the critical path emerg-
ing from mobile broadband. Many
of these innovations may initially
appear to be ‘low-tech’ in nature,
but will likely become more sophis-
ticated as available bandwidth slowly
grows. Whatever their degree of
technological sophistication, such
innovations are likely to surface
first in developing countries where
mobile devices will be the primary
enabling platform and development

needs are the most acute.

Skills, skills, and skills

A common tendency among policy
makers and researchers is to attempt
to guide outcomes and foresee solu-
tions that describe entire ecosys-

tems of platforms, services, and

9 Development

é (ritical path

~> (asual path

applications. But it would be wrong
to try to ‘over-engineer’ the future
of ICT-based or ICT-enabled inno-
vations in emerging and develop-
ing economies. History has already
demonstrated the remarkable cre-
ativity and surprising develop-
ment-oriented innovations that
have emerged once access to ICTs is
made available. A more productive
path would consist of (1) enabling
innovative individuals to flourish,
develop, and succeed locally; and
(2) ‘organize serendipity’ by foster-
ing multi-stakeholder and interdis-
ciplinary approaches as often and in
as many different areas as possible.
Clearly, pushing forward the
broadband agenda is only one area in
which a multi-stakeholder approach
should be fostered. Enabling larger
numbers of players to fully grasp
the challenges and opportunities
of emerging trends is paramount to
maximizing global benefits from
such trends. There are many new
exciting areas that could be con-

sidered for such an approach in the

9: Broadband, Inevitable Innovation, and Development

THE GLOBAL INNOVATION INDEX 2012



9: Broadband, Inevitable Innovation, and Development

THE GLOBAL INNOVATION INDEX 2012

future, including cloud computing,
open innovation, crowd-sourcing,
and big data.

Enabling local knowledge and
local brains to connect and mesh
with the experience and talents of
other countries, regions, traditions,
and cultures will require steady
efforts from the international com-
munity to encourage the develop-
ment of innovation skill sets on a
worldwide basis. ICTs can notably
play a crucial role in allowing such
skills to cross-fertilize, combine and
re-combine, while enhancing their
power to generate new innova-
tions that will best address the local
dimensions of development.

The relationship between ICTs
and innovation and its foreseen posi-
tive impact on development suggests
that policy debates about the impor-
tance of advancing the broadband
agenda should shift from ‘pipes and
plumbing’ to the critical importance
of enabling an interconnected world
of creativity, ideas, and knowledge
that can trigger an age of inevitable
innovations. Breaking with recent
past and enabled by broadband access
to ICTs and knowledge combined
with local needs, many new inno-
vations will emerge in developing
countries. It is these bottom-up ideas
that will bring exponential benefits
and contribute more to the global
development agenda than just about
anything else we can do.

Notes
1 Ogburn and Thomas, 1922, p. 83.

2 Raggett et al, 1998.

3 ITU, 2011,

4 The ITU standards sector recently created
a 'Focus Group on Innovation'. Part of the
mandate of this group is to highlight cases
of 'reverse innovation’, a term introduced
by Professors Vijay Govindarajan and Chris
Trimble of Dartmouth College and GE's
Jeffrey R. Immelt. Reverse innovation focuses
on the needs and requirements for low-
cost products and services in developing
countries. In turn, these products and
services may be made available in developed
countries.

5  Foran example of such a report, see UNDP,
2012.

6  'Phablet’is a term formed from the words
‘phone + tablet’ coined to describe handheld
devices that are larger than a smartphone
but smaller than a conventional tablet
computer.

7 Information about the Broadband
Commission is available at http://www.
broadbandcommission.org.

8  Broadband Commission, 2011.

9 SeeKatz, 2012, for a more detailed discussion
of the economic impact of broadband.

10 OECD, 2010, p. 2.

11 Aninteresting ITU study on the relationship

of broadband to innovation was presented at

the last ITU Global Symposium for Regulators
and can be found at Best and Taylor, 2011.
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CHAPTER 10

The Internet: An Unprecedented and Unparalleled
Platform for Innovation and Change

LYNN ST. AMOUR, Internet Society

The Internet has evolved into a
key enabler of today’s economy and
society. It has become integral to
business, communication, educa-
tion, and community building, as
well as an essential tool in social
life, empowering individuals and
communities in ways previously
unimagined. The Internet is bring-
ing about unprecedented growth in
global citizenry and an increasing
diversity of stakeholders across an
ever-broadening set of issues and
causes. The Internet, directly and
indirectly, is changing governance
structures and bringing new levels
of openness, accountability, and par-
ticipation, effecting change around
the globe. These changes are possible
because the Internet encourages and
facilitates the coming together of
individuals, communities, entrepre-
neurs, activists, and many others in
new and innovative ways.

In 2009, the Internet topped
Knowledge@Wharton’s list of the
‘Top 30 Innovations of the Last 30
Years”. The panel of judges ranked
the Internet number one, in part
because it ‘is an innovation that
created an industry and subse-
quent new technologies, making it
especially important.” One of the
judges noted not only the Internet’s
role as a facilitator of information
sharing, but also—perhaps more
importantly—its role as a catalyst
of innovation: ‘The Internet took
away a major constraint to accessing

knowledge and sharing knowledge.

But a bigger innovation is one that
spawns other innovations.”

The Internet is perhaps the great-
est enabler of innovation linkages
among individuals, communities,
businesses, the public sector, and the
myriad of new structures—such as
social and professional networks—
that shape the way innovation occurs
and is perpetuated around the globe
today.

The genius of the Internet

The Internet’s founding fathers were
very deliberate in the networking
model they devised. Developed
primarily as a research and data-
sharing tool, their genius was that
they did not prescribe a technology
or networking architecture. Rather
they envisaged an open platform that
would allow the sharing of informa-
tion across networks, regardless of
their particular architectures. The
platform would be built around open
standards and protocols developed in
open fora. This vision of an Internet
that would embrace existing and

future networks was remarkable:

The Internet as we now know it embodies
a key underlying technical idea, namely
that of open architecture networking. In
this approach, the choice of any individual
network technology was not dictated by a
particular network architecture but rather
could be selected freely by a provider and
made to interwork with the other networks
through a meta-level ‘Internetworking

Architecture’?

‘When one considers more tradi-
tional networking approaches—such
as the hierarchical or centralized
telephone network and technology
development processes that are built
on retaining rights for commercial
leverage—one realizes that the
approach taken by the founders
of the Internet was all the more
revolutionary, even inspiring John
Perry Barlow to issue his famous
‘Declaration of the Independence
of Cyberspace’.* This fundamentally
different approach to networking
has shaped the Internet’s nature and
helped motivate an unprecedented
change in the way individuals and
communities now view rules and
rights as they pertain to networks
and content, as Stephen Crocker
noted in his New York Times op-ed
‘How the Internet Got Its Rules”

It probably helped that in those days we
avoided patents and other restrictions;
without any financial incentive to control
the protocols, it was much easier to reach
agreement. ... This was the ultimate in
openness in technical design and that
culture of open processes was essential in
enabling the Internet to grow and evolve as
spectacularly as it has. ... Put another way,
we always tried to design each new protocol
to be both useful in its own right and a
building block available to others. We did
not think of protocols as finished products,
and we deliberately exposed the internal
architecture to make it easy for others to
gain a foothold. This was the antithesis of

the attitude of the old telephone networks,
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which actively discouraged any additions or

uses they had not sanctioned

In his seminal 2009 speech
‘Preserving a Free and Open
Internet: A Platform for Innova-
tion, Opportunity, and Prosperity’
given at the Brookings Institution,
Federal Communications Commis-
sion Chairman Julius Genachowski
asked, rhetorically, why the Internet
had been so successful in encourag-
ing innovation and growth. The
answer had a lot to do with those

early pioneering days:

A big part of the answer traces back to

one key decision by the Internet’s original
architects: to make the Internet an open
system. ... Historian John Naughton
describes the Internet as an attempt to
answer the following question: How do you
design a network that is ‘future proof'—that
can support the applications that today's
inventors have not yet dreamed of? The
solution was to devise a network of networks
that would not be biased in favor of any
particular application. The Internet’s creators
didn’t want the network architecture—or
any single entity—to pick winners and losers.

Because it might pick the wrong ones®

Catalysing business innovation and
economic growth

The networking technology break-
through that sparked the Internet
phenomenon was to remove the
physical barriers between networks
and establish common protocols
to share information across diverse
local network computing environ-
ments. The Internet has also adapted
and evolved, and has facilitated and
embraced significant technological

innovations:

The Internet has changed much ... since
it came into existence. It was conceived in
the era of time-sharing, but has survived
into the era of personal computers, client-
server and peer-to-peer computing, and

the network computer. It was designed

before LANSs [local area networks] existed,
but has accommodated that new network
technology, as well as the more recent

ATM [asynchronous transfer mode] and
frame-switched services. It was envisioned
as supporting a range of functions from

file sharing and remote login to resource
sharing and collaboration, and has spawned
electronic mail and more recently the World
Wide Web/

To this list one might add other,
more recent and important develop-
ments such as Creative Commons,”
the Internet of Things,” and Cloud
Computing.'” Indeed, the mission
of Creative Commons ‘is nothing
less than realizing the full potential
of the Internet—universal access
to research and education, full
participation in culture—to drive
a new era of development, growth,
and productivity.™

This networking breakthrough
was not just about technology. The
Internet also brought down barriers
to doing business, to collaboration,
and to innovation. By spurring cre-
ativity and competition, the Internet
has had a profound impact on econ-
omies around the globe. In 2008,
the Organisation for Economic
Co-operation and Development
noted how innovation linkages that
are the result of the Internet have
brought substantive growth and
restructuring to industries of all

sizes:

The Internet and information and
communications technologies (ICTs)

are profoundly changing how research
and creative activity are undertaken, for
example by enabling distributed research,
grid and cloud computing, simulation,
or virtual worlds. They are also changing
the organisation of science, research and
innovation, by linking the creativity of
individuals and allowing organisations to
collaborate, pool distributed computing
power and exploit new ways of

disseminating information. This is fostering

competition, stimulating the restructuring of
industries and institutions, with potentially
major impacts on innovation and growth.
ICTs and the Internet account for a significant
share of total research and development,
patent applications, firm start-ups and
venture capital. The global nature of the
Internet is further spurring the pace and
scope of research and innovation, and
encouraging new kinds of entrepreneurial

activity.”

Information and data are now
more available to anyone with access
to an online connection through
new platforms such as the peer-
reviewed Wikipedia; social or pro-
fessional networks such as Facebook
and Linked-in;" and innovative new
mechanisms such as crowd-sourcing,
where work usually undertaken by a
specialist is instead undertaken by a
group of individuals—a crowd. Such
methodologies for information shar-
ing would not be possible without the
common platform that the Internet
provides. Networked communities
of interest have changed the nature
of dialogue and research, making
information available on an unprec-
edented scale so that any party can
monitor it, access it, comment on
it, and forward it on to others. The
opportunities for ‘permission-less
innovation’ have increased many-
fold. "

Measuring the actual impact of
the Internet on economic growth
has always been challenging. But in
2011, the McKinsey Global Institute
published ‘The Great Transformer:
The Impact of the Internet on
Economic Growth and Prosperity’,
a report that researched the Internet

and economic vitality:

The Internet accounted for 21 percent of the
GDP growth in mature economies over the
past 5 years. In that time, we went from a
few thousand students accessing Facebook
to more than 800 million users around the

world, including many leading firms, who




regularly update their pages and share
content. While large enterprises and national
economies have reaped major benefits from
this technological revolution, individual
consumers and small, upstart entrepreneurs
have been some of the greatest beneficiaries
from the Internet’s empowering influence.

If Internet were a sector, it would have a
greater weight in GDP than agriculture or

utilities”

Importantly, the McKinsey
report notes that future innovation
and change brought about by the
Internet will be significant—for

everyone:

... we are still in the early stages of the
transformations the Internet will unleash and
the opportunities it will foster. Many more
technological innovations and enabling
capabilities . .. are likely to emerge, while the
ability to connect many more people and
things and engage them more deeply will

continue to expand exponentially.®

Building communities and catalysing
social innovation and change
Just as the Internet is facilitat-
ing linkages among businesses,
entrepreneurs, and other entities
integral to today’s economies, it is
also facilitating and encouraging
linkages among a diversity of social
entities, communities, academic
organizations, and others, delivering
unprecedented levels of social and
activism-related collaboration and
interaction around the globe. As the
fathers of the Internet noted in their
Internet history: ‘The Internet is as
much a collection of communities as
a collection of technologies. . . . ‘7
The like-minded enthusiasts—
academic, scientific, and engi-
neering experts—who built and
managed the Internet in its early
days not only worked to develop
technical standards and establish the
basic functionality of the Internet,
but they also helped shape the initial

spirit of the Internet—one based on
the principles of sharing resources,
of open access, and of open stan-
dards. These tenets quickly evolved
into a credo that embraced both
simple, open structures reflecting
principles of freedom of expression
and information, and consultation
processes with a broad community
of stakeholders.

This openness encouraged ever-
more diverse communities to use
and build on the Internet as a plat-
form for communication, creativity,
and collaboration. The Internet
user’s horizon is almost limitless: a
citizen with an Internet connection
becomes a global citizen, instantly
connected to individuals and com-
munities and instantly aware of
issues, happenings, and change at
local, national, and international
levels. Issues or interests that might
once have been the purview of the
few are now within the grasp of the
many.

In 1992, when Vint Cerf and
Bob Kahn announced the launch of
the Internet Society, they remarked
that ‘a global renaissance of scien-
tific and technical cooperation is
at hand’. While that statement was
true then, and remains true today,
the announcement was incomplete.
What was not said—what was per-
haps unforeseen—was the degree
to which the Internet would bring
about unprecedented linkages and
collaboration among individuals
and communities across all sectors
of society and the degree to which
such collaborative efforts could and
would address global challenges.

There are myriad examples of
community-building and knowl-
edge-sharing that address challeng-
ing issues around the globe. One
such example, which brings together
a diverse range of global stakehold-
ers, 1s the Research4Life program,
a public-private partnership of

the World Health Organization
(WHO), the Food and Agriculture
Organization of the United
Nations (FAO), the United Nations
Environment Programme (UNEP),
the World Intellectual Property
Organization (WIPO), Cornell and
Yale Universities, the International
Association of Scientific, Technical
& Medical Publishers, and Microsoft.
The partnership’s innovative goal is
to make available online scientific
knowledge to those countries that
typically would have very limited
access to it:

The concept of Research4lLife is simple:
research in health, agriculture and the
environment is better informed when it is
based on the most recent, high quality and
relevant scientific knowledge. Research4Llife
applies this, delivering knowledge to the
world’s poorest countries. Research4lLife is
empowering universities, colleges, research
institutes and government ministries as well
as non-governmental agencies and hospitals,
with access to scientific knowledge that was

never before imagined.®

The Internet is also being used
to strengthen the well-being of
existing communities in developing
countries. The Millennium Villages
project, for example, is enhancing
the economic viability of communi-
ties in the developing world. Led by
Jeffrey Sachs and the Earth Institute
at Columbia University, the program
is also designed to meet the UN’s
Millennium Development Goals
(MDGs). Although technology and
Internet access are but a part of the
development equation, Sachs notes
how they provide some of the key
building blocks—innovation link-
ages—for meeting the MDGs and
particularly how important they are
to spurring innovative and sustain-
able multi-stakeholder approaches to

development:

Information technologies such as mobile

phones, Internet connections in schools and
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community centres, and radio can enable
training of health, education, agriculture
and water personnel. They can allow better
management of health delivery systems,
and aid farmers by providing timely
information on markets, prices and weather.
ICT can be used to improve access to credit
and remittances, as well as information

on creating and managing businesses.
Radio instruction and Internet access can
further education, while better access to
communications can empower and increase

the impact of stakeholders' voices®

These examples epitomize the
innovation linkages that the Internet
encourages and facilitates between
diverse but similarly inspired orga-
nizations and communities. These
linkages result in new ways of think-
ing and doing, effectively spurring
innovation across all realms of

economy and society.

Driving innovation and change in
governance and political processes
As individuals and communities
communicate, organize, and take
action, governments and the gover-
nance models that have been taken
for granted for so long are coming
under pressure. The Internet, the
global economy, real-time news,
and an explosion in actors and
stakeholders are among many fac-
tors challenging political processes
as never before. The governance
stage is now crowded with nations,
stakeholders, communities and oth-
ers clamouring for a role and for
recognition. Innovative linkages
among diverse but aligned stake-
holders and communities are bring-
ing change to existing governance
and engagement models and forcing
governments to adapt the way they
interact with all players, from the
local citizen to geopolitical partners
on the world stage.

At a 2003 Aspen Institute
Roundtable on how the Internet

changes the powers of the nation-
state and the conduct of international
relations, it was noted that:

The Internet has greatly lowered the costs
of transmitting information, enabling
people to bypass traditional intermediaries
whose power revolved around the control
of information: national governments, the
diplomatic corps, transnational corporations,
and news organizations, among others. As

a result, nongovernmental organizations
(NGOs), academic experts, diasporic ethnic
communities, and individuals are using the
Internet to create their own global platforms
and political influence. As the velocity of
information increases and the types of
publicly available information diversify, the
very architecture of international relations is

changing dramatically.

These issues are also reflected
in the discussions being held at the
international level on the future
of Internet governance—in other
words, how the Internet is man-
aged and by whom. The Internet
Governance Forum (IGF) is the
forum in which a diversity of stake-
holders—governments, businesses,
civil society, the Internet commu-
nity, and so on—come together to
discuss issues of relevance to Internet
policy and governance. This model is
an innovation in international policy
circles, and its informality helps to
build linkages not just between dip-
lomats and technologists, but among
all stakeholders. The minimal struc-
turing has encouraged interaction
on ‘neutral’ ground—outside the
parameters of typical intergovern-

mental structures:

The Internet Governance Forum (IGF)

serves to bring people together from

various stakeholder groups as equals, in
discussions on public policy issues relating
to the Internet. While there is no negotiated
outcome, the IGF informs and inspires those
with policy-making power in both the public
and private sectors. ... The IGF is also a space

that gives developing countries the same

opportunity as wealthier nations to engage
in the debate on Internet governance and
to facilitate their participation in existing

institutions and arrangements.”'

The ways in which stakeholders
engage with governments is also
changing. Innovative and unprec-
edented alliances and partnerships
built using the Internet will have
an increasingly significant impact
on how government undertakes
its policy making. Recent legisla-
tive efforts to combat intellectual
property theft (such as the illegal
downloading of content and the
production and selling of coun-
terfeit goods) in the United States
have been shelved because of the
groundswell of opposition. The Stop
Online Piracy Act (SOPA) and the
PROTECT IP Act (PIPA) were two
bills in the US Congress that were
withdrawn because of the concerted
efforts by a truly multi-stakeholder
effort, ranging from entrepreneurs
to law professors, and from think
tanks and nonprofit organizations
to businesses.”” The proposals would
have mandated domain name system
blocking and filtering by Internet
service providers to protect the inter-
ests of copyright holders. Although
many agreed that combating illicit
online activity was an important
public policy objective, opposition
focused on concerns that such bills
would undermine the viability of
the Internet as a platform for inno-
vation by compromising its global
architecture.”® The scale of the
protest surprised many, including
the sponsors of the bills, which were

already losing support on the Hill:

On 18th January 2012, 30 million US citizens
saw Mozilla's Firefox ‘blackout’ start-up page;
1.8 million visited its SOPA information page,
and 360,000 people emailed congress about
the issue. Other internet giants participating
in the anti-SOPA campaign boast similarly

impressive figures: 13 million people viewed




Google's anti-SOPA page, resulting in 7
million petition signatures; whilst Twitter saw

2.4 million SOPA-related tweets in 16 hours**

Opposition to the legislation
has demonstrated that ill-conceived
policy making is likely to come under
increasing pressure from concerned
communities of interest, fuelled by
the Internet, e-mail, and social media.
The civiland corporate protestagainst
SOPA and PIPA is but one example
of the Internet producing or contrib-
uting to innovative change in the
political landscape. Citizens can bring
about substantive political change in
a myriad of ways, largely enabled by
the Internet: Votizen is an innovative
platform designed to leverage social
networks in political campaigning
and elections;”® Change.com is a
platform that encourages users to start
campaigns for social change;** and
governments are increasingly imple-
menting e-petitions—a medium for
the citizen to promote an issue or
cause for debate.”

Empowered and involved citi-
zens and communities, collaborating
and cooperating in many innovative
ways around the globe—and using
the Internet as their communica-
tion medium—are bringing about
a pervasive and global awareness
of social and political issues. In
2011 the world was witness to an
unprecedented groundswell of civic
involvement in the future of society.
The Internet helped precipitate an
increased freedom for millions and
contributed to changing the politi-
cal and social structures of nations
in the Arab world. Mundane mobile
phones linked to the Internet
brought images of change to the
world—those uploading the images
and those viewing them may have
been on different sides of the world
but they were united in their con-

cern and their resolve:

Alongside traditional activism and action,
the tools of the trade today are the internet
(for information dissemination and news),
social media (to connect and coordinate),
mobile phones (to capture what happens)
and digital, particularly satellite, television to

report it?®

Conclusion and policy considerations

The genius of the Internet is that it is
an open platform for boundary-less
innovation, linking diverse and dif-
fuse players in the quest for business
success, community development,
and social and political progress. It
breaks down barriers, encouraging
social and business entrepreneurs
and businesses of all sizes, regardless
of their location. These innovation
linkages create unparalleled oppor-
tunity by facilitating and encourag-
ing creativity and collaboration.

Just as importantly, the Internet
also encourages and facilitates
citizen activism by giving a voice
to Internet users globally. The
Internet’s ubiquity enables partner-
ships and networks to address issues
once thought to be out of reach or
too difficult to tackle. Effectively,
the linkages the Internet spurs are
catalysing new and innovative ways
of addressing what were once seem-
ingly intractable challenges.

The Internet has brought about
unprecedented  innovation—in
technology, economy, society, and
governance. Yet, as the McKinsey
report The Great Transformer sug-
gests, the Internet has so much more
to offer and more can be done to
harness its benefits. To do so, that
report suggests that policy makers
should look to measures that foster
competition, encourage innovation,
develop human capital, and build
infrastructure.”

But the Internet needs more than
just good policy. The continued
success of the Internet is dependent

upon it remaining open, and on all
of us nurturing it, building on it and
participating in its development and
management processes. Together,
we can help shape the Internet’s evo-
lution and safeguard its invaluable
role as a platform for innovation,
economic and social development,
allowing it to flourish for the benefit
of all humankind.
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CHAPTER 1

We Are All Content Creators Now: Measuring Creativity and Innovation in the

Digital Economy

DeReK SLATER and PATRICIA WRUUCK, Google

In the wake of the recent financial
crisis, economic recovery depends
on contributions from everyone in
society—everyone needs to be an
innovator. The good news is that,
increasingly, anyone can be an inno-
vator—computers and the Internet
are empowering more and more
individuals and their communi-
ties, creating economic growth and
jobs. If the Internet were a sector, it
would be larger than agriculture and
utilities in many economies today.
From 2004 to 2009, the Internet
contributed 15% to GDP growth in
the United States of America (USA)
and on average 21% in mature econ-
omies studied by McKinsey Global
Institute.'

But innovation 1is not just
about science and technology—
it is about arts and culture as well.
Technological development and the
arts have always had a symbiotic
relationship. For example, the vid-
eocassette recorder (VCR) led to
new markets for movies and televi-
sion, and computer animation was
viewed as mainly a cute toy for art-
ists until the animation film studio

Pixar.

Understanding the Internet-driven arts
and entertainment boom

Today, artists and entrepreneurs use
the Internet to create fantastic new
things. Just look at services such as
iTunes and YouTube, which have

launched careers and created entirely

new markets that reach a huge audi-
ence. The Internet is democratiz-
ing innovation, empowering peo-
ple to create, exchange, and imple-
ment new ideas, and to make those
ideas available to people all around
the world, with minimal barriers to
entry.

As a result, more music, video,
written works, and other content
are published now than ever before.?
And through a decade of economic
and technological upheaval, the
entertainment industry’s global rev-
enue grew 50% while consumer
spending also increased.” The global
music industry alone was valued at
US$168 billion in 2010—up from
US$132 billion just five years ear-
lier' —and, according to data
from PricewaterhouseCoopers and
IDATE, the value of the global
entertainment industry increased
from US$449 billion in 1998 to
US$745 billion in 2010.°

That increase is significant not
only because of its size but also
because of how it was measured.
Some of the rise is the result of
video-gaming. Traditionally, video-
gaming would not have been con-
sidered to be part of the arts and
entertainment sector, but defini-
tions of ‘art’ are always evolving.
Though this might have seemed
bizarre only a short time ago, this
year the Smithsonian American
Art Museum in Washington, DC
hosted an exhibit on ‘the art of video

games.”® Thus, as video gaming has

evolved, so too have measures of the
arts and entertainment.

Such measures need to evolve so
that they can better account for the
Internet’s economic and social con-
tributions to creativity. If we want to
measure and harness the full poten-
tial of the Internet for innovation,
we need to get 21st-century metrics
for creativity right.

The Global Innovation Index
(GII) has been a leader in this con-
versation. In its 2011 edition, the
GII articulated the need to better
measure creativity in the innova-
tion process.” This year the GII goes
further, including a number of new
data points and establishing a sep-
arate sub-pillar to measure digital
creativity. In doing so, it contrib-
utes to an active debate centring on
how to best account for creativity in
the digital age.

In this chapter, we ask—and

attempt to answer—three questions:

* Why do the arts matter to the
21st-century economy, and how
does the Internet empower artists?

* How can we better measure arts
and entertainment in the digital

economy?

* How can public policy harness
the Internet to empower artists
and fans?

We do not claim to have all the
answers, nor do we claim to have
quick fixes. Rather, we see this as a

conversation that needs much more
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thorough research and analysis, and
we hope that, by posing these ques-
tions, we can contribute to that
discussion.

We do, however, have one cen-
tral thesis: it is critical to comple-
ment traditional measures with new
ones that take into account the full
range of creative activity that is tak-
ing place online. Robust data are
the bedrock of public policy, and
we cannot measure the information
society by using industrial society

metrics.

The economic contribution of arts in the
digital economy
Beyond their social and cultural
value, artists and the creative busi-
ness ecosystem around them contrib-
ute to the economy in many ways,
both direct and indirect. It is impor-
tant to understand both types—and
how the Internet has been a strong
driver of growth across the board.
Attempts to estimate direct eco-
nomic impact look mainly at the
contribution of creative industries to
GDP and employment. Depending
on the sectoral definitions used to
delineate ‘creative industries’’ their
contribution to GDP tends to range
between 2% and 6%.” To give but
a few recent examples, creative
and cultural industries accounted
for a share of 2.6% in GDP for
Germany (2008) and for 2.89% of
gross value-added in the United
Kingdom (2009)." Their contribu-
tion amounts to about 3% of GDP
in the European Union''—a higher
share than sectors such as food and
beverages, textiles, chemicals, or
rubber and plastics industries.'”” The
creative and cultural industries are
also a significant source of employ-
ment. Around 6.4 million people in
Europe were employed in companies
that belong to creative and cultural
industries in 2009."> Moreover, the

creative sector often provides high-
quality jobs with a high level of ful-
filment and personal life satisfaction.

Mapping creative services into
national accounting and occupa-
tional statistics is not a straightfor-
ward exercise, however. Besides
availability, reliability, and com-
parability of data,'* organizational
and operational peculiarities play
a role. Many people work on cre-
ative projects on a full-time, part-
time, or variable basis and/or are
self-employed. These structures
are challenging when dealing with
national accounting and employ-
ment statistics.'”> With the Internet
empowering anyone to create con-
tent at an unprecedented scale and
scope, identifying ways to measure
their contributions becomes all the
more important.

Different definitions of cre-
ative industries coexist (Table 1;
see UNCTAD/UNDP 2010 for an
overview). Rather than coming up
with yet another alternative defi-
nition, we focus on increasing our
understanding of the evolution of cre-
ative industries today.

The Internet has been a strong
driver of recent growth. Revenues
of the recorded music industry are
based on digital sales to a greater
extent than the film, magazine,
and newspaper industries com-
bined.'® Global digital music reve-
nue grew by estimated 8% to reach
US$5.2 billion in 2011, a faster rate
than in 2010;" revenue from Web-
to-television video content is esti-
mated to grow from US$2 billion
to over US$17 billion by 2014 for
the USA alone;'® and e-book sales
have grown from 3% to 10% of the
consumer book market and are fore-
casted to reach close to US$10 bil-
lion by 2016, up from US$3.2 billion
globally in 2011."

It is too often presumed that
digital growth is a net negative,

‘cannibalizing’ markets and reduc-
ing content creators’ profits. Clearly,
some of the revenue growth repre-
sents substitution of sales that pre-
viously happened offline, and reve-
nues do not equal profits. That said,
sales revenues can decrease while
both artists’ profit and consumer
surplus increase, given changes in
technology. This possibility needs
to be taken into account when mea-
suring technology’s impact.

Consider recorded music, for
instance. Approximately half of
the cost to the consumer of a typi-
cal compact disc (CD) traditionally
went to production and distribution
costs.?® Today, thanks to online plat-
forms, the cost of an album is less,
but this reduction does not necessar-
ily represent lost profits to the pro-
ducer of the content in all cases.
Instead, it may represent cost savings
that are being captured by producers
and/or consumers.

The rapid decline of costs to pro-
ducers has another important conse-
quence: individual artists have many
more opportunities to find an audi-
ence and make money. To be sure,
the importance of traditional inter-
mediaries such as the record labels
and movie studios has not been elim-
inated. But artists have more choices
than ever before: the Internet has
created many new ways for artists
to produce, distribute, promote, and
finance creativity. Consider the fol-

lowing examples:

* Falling production and distribu-
tion costs: Before the Internet, if
you wanted to speak to a large
audience, you needed to own a
broadcast tower. Now, online
services have reduced costs and

barriers for everyone.

o New funding models: People have
successfully used platforms
such as crowd-funding websites

to raise money. For instance,




Table 1: Models of creative industries: Classification systems

UK DCMS model Symbolic texts model Concentric circles model WIPO copyright model
Advertising Core cultural industries Core creative arts Core copyright industries
Architecture Advertising Literature Advertising
Art and antiques market Film Music Collecting societies
Crafts Internet Performing arts Film and video
Design Music Visual arts Music
Fashion Publishing Performing arts
Film and video Television and radio Other core cultural industries Publishing
Music Video and computer games Film Software
Performing arts Museums and libraries Television and radio
Publishing Peripheral cultural industries Visual and graphic arts
Software Creative arts Wider cultural industries
Television and radio Heritage services Interdependent copyright industries
Video and computer games Borderline cultural industries Publishing Blank recording material
C electronics Sound recording Consumer electronics
Fashion Television and radio Musical instruments
Software Video and computer games Paper
Sport Photocopiers, photographic equipment

Source: Based on UNCTAD/UNDP, 2010.

Kickstarter has been used for over
20,000 projects, the vast major-
ity coming from content-creating
categories: music, film and video,
art, theatre, and writing and pub-
lishing. About 10% of the films
presented at the Sundance Film
Festival of independent films
received funding this way; by
March 2012, successfully funded
projects have raised approximately
US$175 million.*

o New ways to market: The arrival of
the Internet has allowed innova-
tive approaches to market content
to consumers. For example, Top-
spin is a small tech company that
offers artists tools and platforms
for online marketing, and they
have found that fans pay more
and artists earn up to US$20 more
revenue per transaction when art-

ists use Topspin’s platforms to

Related industries
Advertising
Architecture
Design

Fashion

Partial copyright industries
Architecture

Clothing, footwear

Design

gather data for better-informed
decisions about where to invest for
the biggest gain.

 Social media as promotion: It used
to be that creators would need to
invest a lot of money in marketing
and promotion. Today, fans are
increasingly becoming tastemak-
ers via social media. Research
by GartnerG2 predicted that in
2010 at least 25% of sales would
be attributable to features such as

fan-to-fan recommendations.”

Even if the measurement of the
arts and entertainment sector fully
takes into account these changes to
the choices now available to artists
and those in the broader industry,
these measures would be incom-
plete. Metrics that capture the direct
output—the total production of art
online, including sales revenues or

profits—only partially explain why

Fashion
Household goods
Toys

a thriving artistic culture matters to
innovation.

Art can act as an input for future
creativity as well. For example, some
of Disney’s best-known works (such
as Smow White and Pinocchio) are
based on earlier, well-known sto-
ries, long out of copyright, that have
generated many derivative works.
Today professionals and amateurs
alike build on one another’s work
on a massive scale. A modern exam-
ple is that of the JK Wedding Dance
video,” which incorporated a popu-
lar song by artist Chris Brown, driv-
ing sales of the song as well as lead-
ing to a parody of the video itself
on the television show The Office.
Many artists choose to make their
works available for others to build
upon freely. Creative Commons
(CC)—a ‘nonprofit organization
that enables the sharing and use of’

creativity and knowledge through
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free legal tools™®*

—Dbegan provid-
ing licenses for the open sharing of
content only a decade ago, and now
more than 400 million CC-licensed
works, ranging from music and pho-
tos to research findings and entire
college courses, are available on the
Internet.

Art can also produce positive
externalities. For example, Pixar
made a fortune from the film Toy
Story—and they also inspired entire
new generations of artists with their
innovation. Pixar did not capture all
the economic value of this inspira-
tion. It owned the work Toy Story,
but the company contributed to
the pool of human creativity with
an idea—the idea that computer
graphics could push the boundaries
of what movies can be.

Moreover, there is good evi-
dence that both the location and
magnitude of economic growth
during the second half of the 20th
century corresponded to a dramatic
rise in what Richard Florida calls the
‘creative class’—a category compris-
ing not only scientists and engineers,
but also artists.”® The creative class
did more than simply find ways to
generate revenue; in an idea-driven
economy, the presence of these
creative minds in towns and cit-
ies helped shape a more innovative

populace.

Measuring the arts in the 21st-century
economy

Innovation is not a zero sum game—
it grows the economic pie and gives
more people a seat at the table. To
measure that growth, it is impor-
tant to update and adapt metrics
to innovation. Make no mistake:
existing measures of traditional cre-
ative industry players remain rele-
vant because they continue to play
a critical role in the ecosystem.
But today artistic creation is far

more decentralized, and that means
new, complementary measures are
needed.

First, creativity metrics must
focus more on measuring whether
there are sufficient infrastructure
and incentives to generate and sus-
tain creative activity. This type of
holistic analysis can help advance
our understanding of creativity as
a process undertaken by individ-
ual creators, rather than using an
approach that simply measures out-
puts. The infrastructure for creativ-
ity in the digital age can include, for
example, the availability of tools that
allow artists both to create artistic
content and to have access to edu-
cation about how to use those tools.
Relevant incentives may be finan-
cial, but there are also non-economic
reasons people create. Incentive
structures can include legal instru-
ments such as copyright protection
as well as other ways of rewarding
creativity.

This is a very challenging mea-
surement problem, but there is some
low-hanging fruit for researchers to
start with. Today, online services
provide the infrastructure for cre-
ativity, and there is growing evi-
dence that complexity and uncer-
tainty around service providers’
responsibility for user-generated
content can have a chilling effect
on innovation and, thus, creativity.*®
Furthermore, just as it is important
to measure how easy it is to start a
new business, it is important to mea-
sure the transaction costs and time-
to-launch for starting a new content
service such as the digital music ser-
vices iTunes or Spotify.”’

Second, given that outputs will
continue to remain relevant proxies,
it is important to look beyond tradi-
tional GDP-based measures to assess
the value generated by artists and
creative workers. GDP is the sum of
market-based costs, not a measure

of welfare. It does not value creative
work that occurs for free, and has
difficulty in properly accounting
for the true value to consumers of
content creation financed through
advertising, particularly online.*®
In addition, the creative economy
generates value through spillovers
to other industries, and these can
be hard to account for with tradi-
tional approaches based on indus-
try’s GDP contribution. For exam-
ple, firms may find it easier to attract
skilled people to a place where the
arts thrive and vibrant creative busi-
nesses can contribute to drive cre-
ativity and innovation across the
economy.”

Furthermore, output metrics
need to more rigorously account for
the sheer quantity of art being pro-
duced. Today, 72 hours of video are
uploadedto YouTubeevery minute,”
250 million photos are uploaded to
Facebook every day,”" and there are
440 blogs for every one autobiog-
raphy available on Amazon.*® Yet,
if one is measuring only traditional,
professional distribution channels,
this creativity would not be part of
the picture.

It is all too common for people
to dismiss the abundance of artistic
endeavours as merely ‘amateur’ con-
tent with no meaningful economic
impact. That is a mistake, and it is
worth debunking some common

misperceptions.

o The growth in available content is
not limited to non-commercial con-
tent; instead, it includes a substan-
tial portion of commercial activity.
There is more music commercially
released today than ever before.
For example, the online distribu-
tion service TuneCore—which
helps independent artists distrib-
ute their works through iTunes,
Amazon, and other outlets—

releases more music in one day




than any single major recording
label in a year

Even though much of this content
is enjoyed by very few people, the
aggregate impact is substantial. For
example, a given song sold on
TuneCore may be purchased
only a couple of times. But,
aggregated over all the tracks dis-
tributed through that service, the
songs that are sold add up to sig-
nificant value.”

Much of this content may, on aver-
age, be of lower quality than content
produced by traditional profession-
als, but today it is easier than ever to
find art with qualities customized to
one’s own unique tastes. Quality is
hard to measure, but one attempt
to do so in the context of music
suggests that it is as high as ever.”
Moreover, quality is in the eye of
the beholder. You may never lis-
ten to the ukulele songs of Julia
Nunes—or any ukulele songs
for that matter—but the econ-
omy and society are clearly better
off in a world where she can go
online, find her fans, and launch
a successful career. Ukulele fans
cannot find music like Julia’s at
the average record store, but on
YouTube some of her videos have

received millions of viewings.

Last, but certainly not least, we
need to take into account the ben-
efit of art to fans. Art for art’s sake
is not a bad thing, but if we are try-
ing to analyse economic value, we
cannot simply look at how produc-
ers have fared in the digital age—
particularly when the changing cost
structure has meant resulted in a
windfall of savings. Metrics based
on consumer surplus—that is, the
difference between willingness (and
ability) to pay and the actual price
of a good—allow for a better under-
standing of the value of cultural pro-

duction to individual consumers and

to society at large. Recent analy-
sis shows that consumers particu-
larly value new ways to consume
media content. For example, recent
research that looks at media con-
sumption in Australia suggests that
yearly consumer surplus for online
content portals amounts to A$9.2
billion, or A$1,500 per connected
household.>® Obviously, the ability
to choose and personalize generates

value.

The role of public policy

This chapter has drawn attention
to several points that warrant more
research to better measure creativity
itself and its relation to innovation in
the digital age. The GII has made
important progress in this direction
this year by including measures such
as the number of uploads to YouTube
or Wikipedia edits.

What role can public policy
play to both better measure cre-
ativity and determine whether cur-
rent legal conditions are appropri-
ate? Two possible indicators could be
considered for the next GII:

» Legal conditions and transaction
costs to re-use content for inclusion
in new art. Because art is often
an input into further creativity,
it is important to understand the
extent to which it is possible to
build on existing material while
respecting the rights of the art-
ists of the original work. To do
so, one could take a representa-
tive sample of works, attempt to
license the works for re-use, and
measure the transaction costs. It
would also be important to take
into account the size of the pub-
lic domain and the availability of
materials where transaction costs
are near zero—such as works
licensed under Creative Com-

mons.

* Legal conditions necessary and trans-
action costs to launch new content
platforms. As discussed above, one
could measure the transaction
costs and time-to-launch for
starting a new content service
like iTunes or Spotify.”” Further-
more, it is worth considering evi-
dence of how legal complexity
and uncertainty impacts platforms

38
for user-generated content.

There is no one-size-fits-all
solution to reach better measuring
methods, and people are likely to
disagree on the best approach. But
everyone can agree that we need to
measure the 21st-century creative
economy by 21st-century metrics
so that today’s policies do not stand
in the way of tomorrow’s innovation
and growth.

Notes

1 The sample of mature economies consists
of Canada, France, Germany, Italy, Japan,
the Republic of Korea, Sweden, the United
Kingdom, and the USA. Pélissié du Rausas et
al, 2011.

2 This seems obvious to anyone who spends
time online, yet some remain skeptical, so
we include a few points of validation here.
Looking at video, on YouTube alone, more
video is uploaded to YouTube in a month
than all three major US networks broadcast
in the last 60 years: see http://www.youtube.
com/t/press_statistics. For music, the
fragmented nature of the industry makes
it difficult to do a census of music releases.
Nevertheless, by nearly any metric, it is plain
that there is more music being released
than ever before. For example, consider that
TuneCore—a service that helps independent
artists make their works available through
iTunes and other stores—issued 90,000
new releases in 2009. That is nearly as much
music as that released by labels, as measured
by Nielson. See http://blog.tunecore.
com/2010/01/neilsen-says-tunecore-is-
responsible-for-100-of-the-music-releases-in-
2009-and-oh-yeah-we-are-a-majo.html. For
written works, there are more books being
published; see the Bowker Industry Report
(2009) http://www.bowkerinfo.com/bowker/
IndustryStats2010.pdf—and that is before we
even start counting blogs and other forms
of online writing. See also Masnick and Ho,
2012.

3 Masnick and Ho, 2012.
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20

21

22

23

24

25

26

27

28

29

30

Masnick and Ho, 2012. Note, however, that
the IFPI also made some adjustments to their
methodology and categorization during the
respective period. See Masnick and Ho, p. 25.

Masnick and Ho, 2012.

See http://americanart.si.edu/exhibitions/
archive/2012/games/.

Wunsch-Vincent, 2011.

There are different approaches to define and
hence measure the economic contribution
for creative industries. For an introduction,
see for example KEA European Affairs, 2006;
UNCTAD/UNDRP, 2008, 2010.

UNCTAD/UNDP, 2008, p. 29, displays
estimates based on several studies that have
analysed the contribution of the cultural and
creative industries to GDP, gross value-added,
and employment.

Soendermann, 2010 for Germany and dcms,
2011 for the United Kingdom.

For cultural industries including the
audiovisual sector, see EC, 2011.

KEA European Affairs, 2006.

Estimate based on 30 European countries;
see Power, 2011.

Png, 2010; Towse, 2010.

KEA European Affairs, 2006; Towse, 2010.
UNCTAD/UNDP, 2010.

IFPI, 2012.

In-Stat, 2010.

See Wauters, 2011; Juniper Research, 2011.
Fisher, 2004; OECD, 2005.

Locke, 2012.

McGuire and Slater, 2005.

See http//www.youtube.com/watch?v=4-
94JhLEINO.

See http://creativecommons.org/about.
Florida, 2002.

In a recent survey among angel investors in
the USA, Le Merle et al. find that increasing
liability for digital content providers would
have a stronger negative impact on early
stage investment than an economic
recession; see Le Merle et al. 2011.

See Ghafele and Benjamin, 2011.

An analysis by McKinsey (2010) suggests that
advertising revenues earned through web
services underscore the value consumers
derive from them.

For instance, Bakhshi et al. 2008 and Experian
2007 find evidence that firms with a higher
share of inputs from creative industries
indeed tend to do better on product
innovation.

See http://www.onehourpersecond.com/.

31 See httpy/blog.facebook.com/blog.
php?post=10150262684247131.

32 Estimated figures based on Blog Pulse data
and Amazon.com. See also https://www.
google.com/takeaction/you-are-the-web/.

33 TuneCore is a service that helps independent
artists make their works available through
iTunes and other stores. In 2009, according to
an analysis by Nielsen, it issued 90,000 new
releases. That is nearly as much music as that
released by labels and does not even account
for myriad musicians who are reaching the
market directly through MySpace, YouTube,
and many other platforms—see Price, 2010.

34 Anderson, 2006.
35  Waldfogel, 2011.

36 Belzaetal, 2012. Figures refer to Australian
dollars.

37  See Ghafele and Benjamin, 2011.

38 Le Merleetal 2011.
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Country/Economy Profiles

The following tables provide
detailed profiles for each of the 141
economies in the Global Innovation
Index 2012. They are constructed
around three sections.

n Three key indicators

comparable. Please refer to Annex 2
of Chapter 1 for details.

Scores are normalized in the [0,
100] range except for the Efficiency
Index, for which scores revolve

around the number 1 (this index is

n The value/normalized score
and the rank for each pillar (iden-
tified by its single-digit number),
sub-pillar (two-digit number), and
indicator (three-digit number) are
reported. For example, indicator

1.3.1, Ease of starting a business,

at the beginning of each
profile are intended to put

the economy into context. (1]

They present the population
in millions,! GDP per capita
in PPP current international
dollars,> and GDP in US$
billions.®> While coming
from different sources, the
three series were extracted
from the World Bank World
Development Indicators data-
base in April 2012.

n The next section pro-
vides the economy’s scores
and rankings on the Global
Innovation Index (GII), the
Innovation Input Sub-Index,

the Innovation Output Sub-

Albania

Key indicators

GOPper apa, PPS
GOP (U ilons).

Global nnovation Index 2012 (out of 141......

4 Market sophistication

appears under sub-pillar 1.3,
Business environment, which
in turn appears under pillar
1, Institutions.

When data are either
not available or out of date
(the cutoff year is 2001), ‘n/a’
is used.

The 2012 GII includes
84 indicators and three types
of data. Composite indica-
tors are identified with an
asterisk (*), survey questions
from the World Economic
Forum’s Executive Opinion
Survey are identified with a
dagger (1), and the remain-
ing indicators are all hard

data series.

For hard data, the origi-

Index, and the Innovation
Efficiency Index.

The GII ranking for the
2011 edition comes next, followed
by the economy’s 2012 rank among
the 125 economies included in the
2011 edition. Note that because of
the inclusion of 16 additional econ-
omies in 2012 (from 125 to 141),
and because of adjustments made
to the GII framework in 2012, the
GII 2011 and 2012 are not directly

calculated as the ratio between the
Output and Input Sub-Indices).

The Innovation Input Sub-
Index score is calculated as the sim-
ple average of the scores in the first
five pillars, while the Innovation
Output Sub-Index is calculated as
the simple average of the last two
pillars.

nal value is provided (except
for indicators 7.3.1, 7.3.2,
and 7.3.4, for which the raw
data were provided under the con-
dition that only the normalized
scores be published). Normalized
scores in the [0, 100] range are pro-
vided for everything else (index and
survey data, sub-pillars, pillars, and

indices).

—_
~
(%]

I Country/Economy Profiles

THE GLOBAL INNOVATION INDEX 2012



—_
~
=2}

I Country/Economy Profiles

THE GLOBAL INNOVATION INDEX 2012

For further details, see Appendix
ITI, Sources and Definitions, and
Appendix IV, Technical Notes.

n To the far right of each col-
umn, a plain circle indicates that an
indicator is one of the strengths of
the country/economy in question,
and a hollow circle indicates that it
is a weakness.

All top ranks (of 1) are high-
lighted as strengths; for the remain-
ing indicators, strengths and
weaknesses of a particular economy
are based on the percentage of econ-
omies with scores that fall below its

score (i.e., percent ranks).

e Strengths are all scores with
percent ranks greater than
the 10th largest percent rank
among the 84 indicators in a
specific economy.

0 Weaknesses are all scores
with percent ranks lower
than the 10th smallest per-
cent rank among the 84 indi-

cators in a specific economy.

Percent ranks embed more
information than ranks and allow
for comparisons of ranks of series
with missing data and ties in ranks.
Examples from Poland illustrate this
point:

1. Poland’s best rank is its 8th
position out of 140 in 4.1.1
Ease of getting credit*. But
because 13 economies are
tied with Poland at rank 8,
only 86% have lower scores
than Poland (percent rank:
0.86).

2. Even if Poland’s rank in 1.1.1
Political stability*—where it
ranks 15th out of 141— is
lower than its rank of 8th in
indicator 4.1.1, it is Poland’s

major strength because 90%

of the economies in the sam-
ple have lower scores in this
indicator than Poland does
(its percent rank is 0.90,
the highest among the 84

indicators).

3. Following that criteria,
Poland’s major weakness is
5.2.5 PCT patent filings with
foreign inventor, with a rank of
89 out of 102 but a percent
rank of 0.13. However, here
the fact that data are missing
for 39 economies does not
allow a straightforward read-
ing of the rank (89).

4. In contrast, Poland’s worst
rank is 110th out of 133 in
7.1.4 ICT & organizational
model creationt, although only
17% of economies have lower
scores than Poland (its per-
cent rank is 0.17, lower than
for indicator 5.2.5).

Percent ranks are not reported
in the Country/Economy Profiles
but are presented in the Data Tables
(Appendix II), included in the digi-
tal copy only and available online

at http://globalinnovationindex.org.

Notes

1 World Bank estimates based on various
sources.

2 World Bank, International Comparison
Program database.

3 World Bank national accounts data, and
OECD National Accounts data files.
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Albania

Key indicators
Population (millions) 3.2
GDP per capita, PPP$ 7,780.2
GDP (USS billions) 133
Score (0~100)

orvalue (hard data) ~ Rank
Global Innovation Index 2012 (out of 141)........cceeeerererene 30.4 90
Innovation Output Sub-Index 233 98
Innovation Input Sub-Index 374 82
Innovation Efficiency Index 06 112
Global Innovation Index 2011 (out of 125) 80
6112012 rank among GlI 2011 ec ies (125) 85
1 Institutions 55.0 74
1.1 Political environment 549 75
1.1.1  Political stability* 609 81
1.1.2 Government effectiveness* 338 83
113 Press freedom* 700 75
1.2 Regulatory environment. 60.7 89
1.2.1  Regulatory quality* 575 65
1.22  Rule of law* 361 84
1.23  Cost of redundancy dismissal, salary weeks ................. 208 93
1.3 Business environment 49.3 68
1.3.1 Ease of starting a business* 690 44
132 Ease of resolving insolvency* 61.1 55
133  Ease of paying taxes* 179 115
2 Human capital & research........c.cceceeuruecnee 26.2 106
2.1 Education 44.7 94
2.1.1  Current expenditure on education, % GNI ... 28 112
2.1.2  Public expenditure/pupil, % GDP/Cap ..wrrerirsrisersiri n/a
213  School life expectancy, years 99
214  PISA scales in reading, maths, & science 64
215 Pupil-teacher ratio, secondary 68
2.2 Tertiary education 251 90
2.2.1  Tertiary enrolment, % gross 184 90
222 Graduates in science & engineering, % ... 6.1 101
223 Tertiary inbound mobility, %. 09 74
224 Gross tertiary outbound enrolment, % ... 6.6 9
2.3 Research & development (R&D).. .89 129
23.1  Researchers, headcounts/mn pop. . 72
232  Gross expenditure on R&D, % GDP .02 92
233 Quality of scientific research institutionst 127
3 Infrastructure 33.6 71
3.1 Information & communication technologies (ICT).......27.3 85
3.1 ICT access*® 393 77
312 ICT use* 169 70
3.1.3  Government’s ONliNe SErVICE ... 425 88
3.14  E-participation* 105 93
3.2 General infrastructure 30.2 100
3.2.1  Electricity output, kWh/cap 82
322  Electricity consumption, kWh/cap. 73
323 Quality of trade & transport infrastructure® ... 285 106
324  Gross capital formation, % GDP 259 34
33 Ecological sustainability 433 32
33.1  GDP/unit of energy use, 2000 PPP$/kg oil eq.........r.. 106 10
332  Environmental performance* 659 15
333 1SO 14001 environmental certificates/bn PPP$ GDP......0.0 132
4 Market sophistication.........cccceceeeeenersuennnnnes 49.7 32
4.1 Credit 41.9 41
4.1.1  Ease of getting credit* 774 21
4.1.2  Domestic credit to private sector, % GDP ... 380 84
4.1.3  Microfinance gross 10ans, % GDP ... 3117

ceee o

4.2

421
422
423
424

4.3

4.3.1
432
433
434
435

5.1

511
512
513
514
515
516

52

521
522
523
524
525

53

531
532
533
534

6.1

6.1.1
6.12
6.1.3
6.14

6.2

6.2.1
6.2.2
6.23
6.24

6.3

6.3.1
6.32
633
6.3.4

7.1

7.0
712
713
714

7.2

7.2
722
723
724
7.25

7.3

731
732
733
734

Investment.
Ease of protecting investors*
Market capitalization, % GDP
Total value of stocks traded, % GDP
Venture capital deals/tr PPP$ GDP...

Trade & competition
Applied tariff rate, weighted mean, %
Non-agricultural mkt access weighted tariff, %
Imports of goods & services, % GDP ...

Exports of goods & services, % GDP..... .
Intensity of local COMPELItIONT ...

Business sophistication...
Knowledge workers
Knowledge-intensive employment, %....
Firms offering formal training, % firms.... N
R&D performed by DUSINESS, %....c.ccovrvrvrnrirsrirrirsr 0.0

R&D financed by business, % 33
GMAT mean score 4926
GMAT test takers/mn Pop. 20-34 ...ccvrrrrsrsesinn 156.6
Innovation linkages 17.0
University/industry research collaborationt ... 17.7
State of cluster developmentt 269
R&D financed by abroad, % 74
JV=strategic alliance deals/tr PPPS GDP ... 0.0
PCT patent filings with foreign inVentor, 9. n/a
Knowledge absorption 23.0
Royalty & license fees payments/th GDP.......wwercuen 1.0
High-tech imports less re-imports, %.... 4.7

Computer & comm. service imports, %.. 89
FDI net inflows, % GDP 94

Knowledge & technology outputs
Knowledge creation
Domestic resident patent ap/bn PPP$ GDP..
PCT resident patent ap/bn PPP$S GDP
Domestic res utility model ap/bn PPP$ GDP
Scientific & technical articles/bn PPP$ GDP...

Knowledge impact
Growth rate of PPPS GDP/worker, %
New businesses/th pop. 15-64

Computer software spending, % GDP
ISO 9001 quality certificates/bn PPP$ GDP

Knowledge diffusion
Royalty & license fees receipts/th GDP....
High-tech exports less re-exports, %
Computer & comm. service eXports, % ...
FDI net outflows, % GDP 0.0

Creative outputs
Creative intangibles
Domestic res trademark reg/bn PPPS GDP......cvvvnee
Madrid resident trademark reg/bn PPP$ GDP
ICT & business model creationt
ICT & organizational model creationt ...

Creative goods & services
Recreation & culture consumption, %
National feature films/mn pop. 15-69
Paid-for dailies, circulation/th pop. 15-69..
Creative goods exports, %
Creative services exports, %

Online creativity.
Generic top-level domains (TLDs)/th pop. 15-69
Country-code TLDs/th pop. 15-69
Wikipedia monthly edits/mn pop. 15-69...
Video uploads on YouTube/pop. 15-69

25
15
n/a
n/a
65

75
79
30
47
88
118

138
121
n/a

91
89
81
79

38 @

135
131
121

114

134

113

100

91
n/a
57
62
56

73
n/a
n/a

95

46

33

66
83
75
67
43




Algeria

Key indicators 4.2 Investment. 234 73
Population (millions) 36.7 421 Ease of protecting investors* 467 60
GDP per capita, PPP$ 72103 422  Market capitalization, % GDP n/a
0
GDP (USS billions) 183.4 423  Total value Qf stocks traded, % GDP.. n/a
424 Venture capital deals/tr PPP$ GDP 65 O

Score (0-100) 4.3 Trade & competition
or value (hard data)  Rank 431 Applied tariff rate, weighted mean, %
Global Innovation Index 2012 (out of 141).......ccceevververeenee. 244 124 432 Non-agricultural mkt access weighted tarif, %.. 17 @
Innovation Output Sub-Index 158 1340 433 Imports of goods & services, % GDP 84
Innovation Input Sub-Index 3001 434  Exports of goods & services, % GDP 62
Innovation Efficiency Index 05 136 O 435  Intensity of local COMPEItIONT ..o 480 126
Global Innovation Index 2011 (out of 125) 125
Gl1 2012 rank among Gll 2011 economies (125) 114 5 Business sophistication 92
. 5.1 Knowledge workers 112
1 Institutions 40.6 114 51.1  Knowledge-intensive employment, %...... 73
1.1 Political environment 389 118 512  Firms offering formal training, % firms 94
111 Political stability* 351 125 513 R&D performed by buSiNess, %........coowss: n/a
1.1.2 Government effectiveness* 262 103 514  R&Dfinanced by business, % n/a
113 Press freedom* 554 97 515  GMAT mean score 5144 63
1.2 Regulatory environment. 53.3 107 516  GMAT test takers/mn Pop. 20=34 ..o 43 133 O
121 Regulatory quality* 226 1350 5.2 Innovation linkages 31.0 97
122 Rule of law* 276 107 52.1  University/industry research collaborationt................ 222 128 O
1.23  Cost of redundancy dismissal, salary weeks.................. 173 80 522  State of cluster developmentt 203 131 O
1.3 Business environment 29.4 110 523  R&D financed by abroad, % n/a n/a
131 Ease of starting a business* 107 124 524  JV-strategic alliance deals/tr PPPS GDP ..o 16 113
132  Ease of resolving insolvency* 676 46 @ 525  PCT patent filings with foreign inventor, %................ 100.0 1 ®
133 Fase of paying taxes® 100 126 53 Knowledge absorption 419 45 @
. 531 Royalty & license fees payments/th GDP ... 0.1 109
2 Humap capital & research..........ccueunenee 325 77 535 ngyh-ri:ch imports less rey-imports, % 55
21 Education ” ; 540 60 533  Computer & comm. service imports, %.... 3 e
2.1.1  Current expenditure on education, % GNI ... 45 54 @ 534 FDI net inflows, % GDP o
2.1.2  Public expenditure/pupil, % GDP/Cap ..orrerirsriiersri n/a n/a
213 School life expectancy, years 136 54 6 Knowledge & technology outputs............ 19.9 108
214  PISA scales in reading, maths, & SCIENCE ..ovvversrrrrsersrn n/a n/a 6.1 Knowledge creation
2.1.5  Pupil-teacher ratio, secondary 208 9% 6.1.1  Domestic resident patent ap/bn PPP$ GDP
22 Tertiary education 338 63 6.1.2  PCT resident patent ap/bn PPP$S GDP
221 Tertiary enrolment, % gross 308 71 6.13  Domestic res utility model ap/bn PPP$ GDP.. n/a
222 Graduates in science & engineering, % ............... 280 15 @ 6.14  Scientific & technical articles/bn PPP$ GDP 76
223 Tertiary inbound mobility, %. 06 86 6.2 Knowledge impact 123
224 Gross tertiary outbound enrolment, % ... 06 90 621 Growth rate of PPP$ GDP/worker, % 85
23 Research & development (R&D)... .96 126 622  New businesses/th pop. 15-64 85
23.1  Researchers, headcounts/mn po 4198 75 6.23  Computer software spending, % GDP 65
232 Gross expenditure on R&D, % GDP.. 01 102 6.24  1SO 9001 quality certificates/bn PPP$ GDP. 105
233 Quality of scientific research institutionst. 48 120 6.3 Knowledge diffusion 54 @
6.3.1  Royalty & license fees receipts/th GDP. 89
3 Infrastructure 280 95 6.3.2 Hié/hftyech exports less refezports, % 119 O
3.1 Information & communication technologies (ICT)........ 174 112 6.3.3  Computer & COMM. SErvice eXpOrts, % ... 539 21 @
311 ICT access™ 34 92 634  FDInet outflows, % GDP 02 75
312 ICT use* 56 105
3.13  Government’s online service* 255 123 7 Creative outputs 11.7 136 O
314 E-participation* 53 110 7.1 Creative intangibles 120 134 O
32 General infrastructure 302 54 @ 7.1 Domestic res trademark reg/bn PPPS GDP......cccenns 34 82
321 Electricity output, kWh/cap 38 7.1.2  Madrid resident trademark reg/bn PPP$ GDP .00 62 0
322  Electricity consumption, kWh/cap 93 7.1.3  ICT & business model creationt 133 O
323 Quality of trade & transport infrastructure® 116 7.4  ICT & organizational model creationt ... 276 125
324  Gross capital formation, % GDP 2 @ 72 Creative goods & services 136 86
33 Ecological sustainability 274 86 721 Recreation & culture CONSUMPLION, %0 ...vvrersevsersrsnrs 17 86
33.1  GDP/unit of energy use, 2000 PPP$/kg Oil €q ..o, 57 62 722 National feature films/mn pop. 15-69 n/a
332  Environmental performance* 486 83 723  Paid-for dailies, circulation/th pop. 15-69 . 53 @
333 15O 14001 environmental certificates/bn PPP$ GDP .....03 89 724 Creative goods exports, % 00 131 0
725  Creative services exports, % 83 22 @
4 Market sophistication........cccceceeeeeversnennnenes 293 114 73 Online creativity 114
41 Credit . ) 7.0 127 7.3.1  Generic top-level domains (TLDs)/th pop. 15-69.. 129
411 Ease of getting credit* 109120 732  Country-code TLDs/th pop. 15-69 126
4.1.2  Domestic credit to private sector, % GDP ... 158 128 733 Wikipedia monthly edits/mn pop. 15-69 100
4.1.3  Microfinance gross 10ans, % GDP ... n/a n/a 734 Video uploads on YouTube/pop. 15-69... 102
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Angola

Key indicators
Population (millions) 19.6
GDP per capita, PPP$ 5911.0
GDP (US$ billions) 99.3
Score (0~100)

orvalue (hard data) ~ Rank
Global Innovation Index 2012 (out of 141).......cceeeeinerennens 22.2 135
Innovation Output Sub-Index 181 127
Innovation Input Sub-Index 263 133
Innovation Efficiency Index 0.7 85
Global Innovation Index 2011 (out of 125) n/a
6112012 rank among GlI 2011 ec jes (125) n/a
1 Institutions 34.7 131
1.1 Political environment 41.8 113
1.1.1  Political stability* 60.1 83
1.1.2 Government effectiveness* 114 135
113 Press freedom* 538 107
1.2 Regulatory environment. 522 111
1.2.1  Regulatory quality* 252 131
1.22  Rule of law* 148 136
1.23  Cost of redundancy dismissal, salary weeks ................. 158 73 @
1.3 Business environment 10.0 138 O
1.3.1 Ease of starting a business* 35 135
132 Ease of resolving insolvency* 50 133
133  Ease of paying taxes* 215 110
2 Human capital & research...........ccceeveeucuce 18.0 132
2.1 Education 21.5 137 O
2.1.1  Current expenditure on education, % GNI ... 23 122
2.1.2  Public expenditure/pupil, % GDP/Cap ..wrrerirsrisersiri n/a n/a
213  School life expectancy, years 102 117
214 PISA scales in reading, maths, & SCIENCE ...ovvevserrcrrsersrn n/a n/a
215 Pupil-teacher ratio, secondary 387 130 O
2.2 Tertiary education 23.0 95
2.2.1  Tertiary enrolment, % gross 37 126
222 Graduates in science & engineering, % ... 119 93
223 Tertiary inbound mobility, %. 99 17 @
224 Gross tertiary outbound enrolment, % ... 04 106
2.3 Research & development (R&D).. .94 128
23.1  Researchers, headcounts/mn pop. .n/a n/a
232  Gross expenditure on R&D, % GDP .n/a n/a
233 Quality of scientific research institutionst 133 O
3 Infrastructure 18.2 131
3.1 Information & communication technologies (ICT)........ 149 120
3.1 ICT access*® 186 126
312 ICT use* 53 106
3.1.3  Government’s online service* 333 107
3.14  E-participation* 26 115
3.2 General infrastructure 140 O
3.2.1  Electricity output, kWh/cap 114
322  Electricity consumption, KWh/Cap ... 113
323 Quality of trade & transport infrastructure®. 136 ©
324  Gross capital formation, % GDP 132
33 Ecological sustainability 23.8 97
33.1  GDP/unit of energy use, 2000 PPP$/kg Oil €Q oo 45 81
332  Environmental performance* 476 87
333 1SO 14001 environmental certificates/bn PPP$ GDP......00 131 O
4 Market sophistication.........cccceceeeeenersuennnnnes 31.8 102
4.1 Credit 6.7 129
4.1.1  Ease of getting credit* 153 112
4.1.2  Domestic credit to private sector, % GDP ... 203 118
4.1.3  Microfinance gross 10ans, % GDP ... 00 81

4.2

4.2
422
423
424

4.3

4.3.1
432
433
434
435

5.1

511
512
513
514
515
516

52

521
522
523
524
525

53

531
532
533
534

6.1

6.1.1
6.12
6.1.3
6.14

6.2

6.2.1
6.2.2
6.23
6.24

6.3

6.3.1
6.32
633
6.34

7.1

7.0
712
713
714

7.2

7.2
722
723
724
7.25

7.3

731
732
733
734

Investment. 57
Ease of protecting investors* 48
Market capitalization, % GDP n/a
Total value of stocks traded, % GDP n/a
Venture capital deals/tr PPP$ GDP... 65
Trade & competition 90
Applied tariff rate, weighted mean, % 103
Non-agricultural mkt access weighted tariff, % 8
Imports of goods & services, % GDP ... 59
Exports of goods & services, % GDP..... . 25
Intensity of local COMPELItIONT ... 36.1 133
Business sophistication... 126
Knowledge workers 130
Knowledge-intensive employment, %.... n/a
Firms offering formal training, % firms.... 84

R&D performed by DUSINESS, %........cororriirsrirseire n/a

R&D financed by business, % n/a
GMAT mean score 4039 129
GMAT test takers/mn pop. 20=34 ... 45 132
Innovation linkages 17.0 134
University/industry research collaborationt ... 178 130
State of cluster developmentt 233 127
R&D financed by abroad, % n/a n/a
JV=strategic alliance deals/tr PPPS GDP ... 47 104
PCT patent filings with foreign inventor, 9. n/a n/a
Knowledge absorption 472 23
Royalty & license fees payments/th GDP.......wwercuen 01 111
High-tech imports less re-imports, %.... n/a
Computer & comm. service imports, %.. 2
FDI net inflows, % GDP 139

Knowledge & technology outputs
Knowledge creation
Domestic resident patent ap/bn PPP$ GDP..
PCT resident patent ap/bn PPP$S GDP

Domestic res utility model ap/bn PPP$ GDP
Scientific & technical articles/bn PPP$ GDP...

Knowledge impact 79
Growth rate of PPPS GDP/worker, % 45
New businesses/th pop. 15-64 n/a
Computer software spending, % GDP n/a
ISO 9001 quality certificates/bn PPP$ GDP 136
Knowledge diffusion 94
Royalty & license fees receipts/th GDP.... 66
High-tech exports less re-exports, % n/a
Computer & comm. SErvice eXpPorts, %6 ... 92 119
FDI net outflows, % GDP 16 30

Creative outputs
Creative intangibles
Domestic res trademark reg/bn PPPS GDP......cvvvnee
Madrid resident trademark reg/bn PPP$ GDP
ICT & business model creationt .
ICT & organizational model creationt ...

Creative goods & services 96
Recreation & culture consumption, % n/a
National feature films/mn pop. 15-69 n/a
Paid-for dailies, circulation/th pop. 15-69.. 124
Creative goods exports, % n/a
Creative services exports, % 40
Online creativity. 129
Generic top-level domains (TLDs)/th pop. 15-69 131
Country-code TLDs/th pop. 15-69 130
Wikipedia monthly edits/mn pop. 15-69... 120
Video uploads on YouTube/pop. 15-69 121

ceee




Key indicators
Population (millions) 40.9
GDP per capita, PPP$ 17,376.1
GDP (USS billions) 435.2
Score (0~100)

orvalue (hard data) ~ Rank
Global Innovation Index 2012 (out of 141)........cceuverererennens 344 70
Innovation Output Sub-Index 30.2 66
Innovation Input Sub-Index 387 76
Innovation Efficiency Index 0.8 51
Global Innovation Index 2011 (out of 125) 58
6112012 rank among GlI 2011 ec ies (125) 68
1 Institutions 44,9 101
1.1 Political environment 61.4 59
1.1.1  Political stability* 651 69
1.1.2 Government effectiveness* 354 82
113 Press freedom* 838 41
1.2 Regulatory environment. 44.6 125 O
1.2.1  Regulatory quality* 342 120 O
1.22  Rule of law* 325 100
1.2.3  Cost of redundancy dismissal, salary weeks ................. 303 125 O
1.3 Business environment 288 111
1.3.1 Ease of starting a business* 158 118 O
132  Ease of resolving insolvency* 482 73
133  Ease of paying taxes* 223 108
2 Human capital & research........c.cceceeuruecnee 39.1 58
2.1 Education 59.7 38
2.1.1  Current expenditure on education, % GNI ... 60 18 @
212 Public expenditure/pupil, % GDP/Cap ...resersrsrsine 60
2.1.3  School life expectancy, years 18 @
214  PISA scales in reading, maths, & science 60 O
215 Pupil-teacher ratio, secondary 38
2.2 Tertiary education 72
221  Tertiary enrolment, % gross 17 @
222  Graduates in science & engineering, % ... 143 81
223 Tertiary inbound mobility, %. n/a n/a
224 Gross tertiary outbound enrolment, % ... 03 116
2.3 Research & development (R&D) 258 54
23.1  Researchers, headcounts/mn pop... 1,609.7 45
232 Gross expenditure on R&D, % GDP.. 05 54
233 Quality of scientific research institutionst . 37 39
3 Infrastructure 373 57
3.1 Information & communication technologies (ICT)........ 39.0 58
3.1 ICT access*® 526 53
312 ICT use* 60
3.1.3  Government’s online service* 59
3.14  E-participation® 52
3.2 General infrastructure 82
3.2.1  Electricity output, kWh/cap 59
322  Electricity consumption, kWh/cap 60
323 Quality of trade & transport iNfrastructure® ... 438 50
324  Gross capital formation, % GDP 220 75
33 Ecological sustainability 38.7 47
33.1  GDP/unit of energy use, 2000 PPP$/kg il €q oo 84 24 @
332  Environmental performance* 565 49
333 15O 14001 environmental certificates/bn PPP$S GDP......1.3 54
4 Market sophistication........cccceceeeeeversnennnenes 31.3 104
4.1 Credit 17.7 99
4.1.1  Ease of getting credit* 504 62
4.1.2  Domestic credit to private sector, % GDP ... 146 131 O
4.1.3  Microfinance gross 10ans, % GDP ... 00 850

4.2

421
422
423
424

4.3

431
432
433
434
435

5.1

511
512
513
514
515
516

52

521
522
523
524
525

53

53.1
532
533
534

6.1

6.1.1
6.12
6.1.3
6.14

6.2

6.2.1
6.2.2
6.23
6.24

6.3

6.3.1
6.32
6.33
6.34

7.1

7.0
712
713
714

7.2

7.2
722
723
724
7.25

7.3

731
732
733
734

Argentina

Investment 19.3
Ease of protecting investors* 294
Market capitalization, % GDP 17.3

Total value of stocks traded, % GDP..
Venture capital deals/tr PPP$ GDP

Trade & competition 57.0
Applied tariff rate, weighted mean, %
Non-agricultural mkt access weighted tariff, %..
Imports of goods & services, % GDP
Exports of goods & services, % GDP
Intensity of local COMPELItIONT ...

Business sophistication
Knowledge workers
Knowledge-intensive employment, %......
Firms offering formal training, % firms

R&D performed by DUSINESS, %......ccvrorvrsrirsririrrrserins
R&D financed by business, %
GMAT mean score
GMAT test takers/mn pop. 20-34 ...

Innovation linkages
University/industry research collaborationt
State of cluster developmentt

R&D financed by abroad, %

WV=strategic alliance deals/tr PPPS GDP.......oovvvvvrrsn 6.8
PCT patent filings with foreign inventor, %................. 286
Knowledge absorption 43.6
Royalty & license fees payments/th GDP......wwrrn 4.2

High-tech imports less re-imports, %
Computer & comm. service imports, %...
FDI net inflows, % GDP

Knowledge & technology outputs........... 24.3
Knowledge creation 9.7
Domestic resident patent ap/bn PPP$ GDP
PCT resident patent ap/bn PPP$S GDP
Domestic res utility model ap/bn PPP$ GDP..
Scientific & technical articles/bn PPP$ GDP

Knowledge impact
Growth rate of PPPS GDP/worker, %
New businesses/th pop. 15-64

Computer software spending, % GDP
ISO 9001 quality certificates/on PPP$ GDP.

Knowledge diffusion
Royalty & license fees receipts/th GDP.
High-tech exports less re-exports, %
Computer & comm. service eXports, % ... 492
FDI net outflows, % GDP 0.3

Creative outputs
Creative intangibles
Domestic res trademark reg/bn PPPS GDP....cocvcvcn
Madrid resident trademark reg/bn PPP$ GDP
ICT & business model creationt

ICT & organizational model creationt ...

Creative goods & services 22.9
Recreation & culture CONSUMPLION, %0 ...cevvversersersrsnes 50
National feature films/mn pop. 15-69
Paid-for dailies, circulation/th pop. 15-69
Creative goods exports, %
Creative services exports, %

Online creativity.
Generic top-level domains (TLDs)/th pop. 15-69..
Country-code TLDs/th pop. 15-69

Wikipedia monthly edits/mn pop. 15-69

Video uploads on YouTube/pop. 15-69..

84
91
83
78
48

104
94
37

136

118

101

111
58
n/a
44
48

73
26
84
59
51

51
50
55
26
67
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Armenia

Key indicators
Population (millions) 33
GDP per capita, PPP$ 53953
GDP (USS billions) 10.2
Score (0~100)

orvalue (hard data) ~ Rank
Global Innovation Index 2012 (out of 141).......ccceueerererennen 345 69
Innovation Output Sub-Index 29.8 68
Innovation Input Sub-Index 39.1 73
Innovation Efficiency Index 0.8 57
Global Innovation Index 2011 (out of 125) 69
6112012 rank among GlI 2011 ec ies (125) 67
1 Institutions 61.5 58
1.1 Political environment 593 63
1.1.1  Political stability* 659 65
1.1.2 Government effectiveness* 370 76
113 Press freedom* 750 60
1.2 Regulatory environment. 70.5 52
1.2.1  Regulatory quality* 588 63
1.22  Rule of law* 353 86
1.23  Cost of redundancy dismissal, salary weeks ................. 110 44
1.3 Business environment 546 61
1.3.1 Ease of starting a business* 870 19 @
132 Ease of resolving insolvency* 654 49
133  Ease of paying taxes* 1.5 124
2 Human capital & research........c.cceceeuruecnee 325 76
2.1 Education 46.9 85
2.1.1  Current expenditure on education, % GNI ... 22 123 O
212 Public expenditure/pupil, % GDP/Cap ...resrsrsrsinen 163 84
213  School life expectancy, years 122 85
214 PISA scales in reading, maths, & SCIENCE ...ovvevserrcrrsersrn n/a n/a
215 Pupil-teacher ratio, secondary 6.7 2@
2.2 Tertiary education 33.3 67
2.2.1  Tertiary enrolment, % gross 515 44
222 Graduates in science & engineering, % ... 159 72
223 Tertiary inbound mobility, %. 26 50
224 Gross tertiary outbound enrolment, % ... 18 52
2.3 Research & development (R&D).. ..174 89
23.1  Researchers, headcounts/mn pop. . 42
232  Gross expenditure on R&D, % GDP .03 73
233 Quality of scientific research institutionst 104
3 Infrastructure 29.0 89
3.1 Information & communication technologies (ICT).......22.2 99
3.1 ICT access*® 407 72
312 ICT use* 155 74
3.1.3  Government’s online service* 327 109
3.14  E-participation* 00 127 O
3.2 General infrastructure 65
3.2.1  Electricity output, kWh/cap 81
322  Electricity consumption, kWh/cap. . 79
323 Quality of trade & transport infrastructure*. 330 92
324  Gross capital formation, % GDP 12 @
33 Ecological sustainability 28.1 80
33.1  GDP/unit of energy use, 2000 PPP$/kg il €q .o 60 53
332  Environmental performance* 475 89
333 1SO 14001 environmental certificates/bn PPP$ GDP ......0.5 81
4 Market sophistication.........cccceceeeeeversuennnnnes 378 72
4.1 Credit 42.9 40
4.1.1  Ease of getting credit* 577 43
4.1.2  Domestic credit to private sector, % GDP ... 26,5 100
4.1.3  Microfinance gross 10ans, % GDP ... 53 6@

4.2

421
422
423
424

4.3

4.3.1
432
433
434
435

5.1

511
512
513
514
515
516

52

521
522
523
524
525

53

531
532
533
534

6.1

6.1.1
6.12
6.1.3
6.14

6.2

6.2.1
6.2.2
6.23
6.24

6.3

6.3.1
6.32
633
6.3.4

7.1

7.0
712
713
714

7.2

7.2
722
723
724
7.25

7.3

731
732
733
734

Investment.
Ease of protecting investors*
Market capitalization, % GDP
Total value of stocks traded, % GDP
Venture capital deals/tr PPP$ GDP...

Trade & competition
Applied tariff rate, weighted mean, %
Non-agricultural mkt access weighted tariff, %
Imports of goods & services, % GDP ...
Exports of goods & services, % GDP..... .
Intensity of local COMPELItIONT ...

Business sophistication...
Knowledge workers
Knowledge-intensive employment, %....
Firms offering formal training, % firms.... N
R&D performed by DUSINESS, %........cororriirsrirseire
R&D financed by business, %
GMAT mean score
GMAT test takers/mn Pop. 20-34 ...

Innovation linkages
University/industry research collaborationt..
State of cluster developmentt
R&D financed by abroad, %

JV=strategic alliance deals/tr PPPS GDP ... 0.0
PCT patent filings with foreign inventor, %.............. 100.0
Knowledge absorption 28.1
Royalty & license fees payments/th GDP.....wmrnns n/a

High-tech imports less re-imports, %......
Computer & comm. service imports, %..
FDI net inflows, % GDP

Knowledge & technology outputs........... 31.7
Knowledge creation
Domestic resident patent ap/bn PPP$ GDP..
PCT resident patent ap/bn PPP$S GDP

Domestic res utility model ap/bn PPP$ GDP
Scientific & technical articles/bn PPP$ GDP...

Knowledge impact
Growth rate of PPPS GDP/worker, %
New businesses/th pop. 15-64

Computer software spending, % GDP
ISO 9001 quality certificates/bn PPP$ GDP

Knowledge diffusion
Royalty & license fees receipts/th GDP....
High-tech exports less re-exports, %

Computer & comm. service eXports, % ...
FDI net outflows, % GDP

Creative outputs
Creative intangibles
Domestic res trademark reg/bn PPPS GDP......cvves
Madrid resident trademark reg/bn PPP$ GDP
ICT & business model creationt

ICT & organizational model creationt ...

Creative goods & services 12.4
Recreation & culture CONSUMPLION, %0 ..o 04
National feature films/mn pop. 15-69 23

Paid-for dailies, circulation/th pop. 15-69.. 9.2
Creative goods exports, % 1.6
Creative services exports, % 53

Online creativity.
Generic top-level domains (TLDs)/th pop. 15-69
Country-code TLDs/th pop. 15-69
Wikipedia monthly edits/mn pop. 15-69...
Video uploads on YouTube/pop. 15-69

115
76
106
107
65

79
44
20
56

125

131

20
65
53
65

n/a

n/a
94
23

98
119
102
65
114

104
n/a
86
128
32

54
34
24
47
16
36

75
54
54
n/a
75

69
n/a
82
91
84




Key indicators
Population (millions) 225
GDP per capita, PPP$ 40,836.4
GDP (USS billions) 1,507.4
Score (0~100)

orvalue (hard data) ~ Rank
Global Innovation Index 2012 (out of 141).......cceeeervrenennen 519 23
Innovation Output Sub-Index 40.4 31
Innovation Input Sub-Index 634 3
Innovation Efficiency Index 0.6 107
Global Innovation Index 2011 (out of 125) 21
GI12012 rank among Gl 2011 ec ies (125) 22
1 Institutions 90.0 10
1.1 Political environment 88.1 12
1.1.1  Political stability* 850 26
1.1.2 Government effectiveness* 8387 9
113 Press freedom* 905 27
1.2 Regulatory environment. 935 14
1.2.1  Regulatory quality* 938 11
1.22  Rule of law* 947 11
1.23  Cost of redundancy dismissal, salary weeks ................ 1.7 49
1.3 Business environment 88.4 8
1.3.1 Ease of starting a business* 99.2 2
132  Ease of resolving insolvency* 928 11
133  Ease of paying taxes* 733 38
2 Human capital & research...........ccceeveeucuce 533 24
2.1 Education 594 39
2.1.1  Current expenditure on education, % GNI ... 45 53
212 Public expenditure/pupil, % GDP/Cap ...resersrsrsien 19.1 66
2.1.3  School life expectancy, years 19.2 2
214 PISA scales in reading, maths, & SCIENCE ...oovvvvrrvcirnes 5188 9
215 Pupil-teacher ratio, secondary n/a n/a
2.2 Tertiary education 46.8 29
2.2.1  Tertiary enrolment, % gross 759 1
222  Graduates in science & engineering, % ... 177 64
223 Tertiary inbound mobility, %. 215 8
224 Gross tertiary outbound enrolment, % ... 06 88
2.3 Research & development (R&D) ..........ccueeenveenreenneernneennne 536 16
23.1  Researchers, headcounts/mn po 42243 22
232 Gross expenditure on R&D, % GDP.. 23 13
233 Quality of scientific research institutionst . 47 13
3 Infrastructure 56.3 13
3.1 Information & communication technologies (ICT)........ 751 11
3.1 ICT access*® 722 23
312 ICT use* 65.7 9
3.1.3  Government'’s ONliNe SErVICE ... 9
3.14  E-participation* 8
3.2 General infrastructure 9
3.2.1  Electricity output, kWh/cap 11
322  Electricity consumption, kWh/cap 12
323 Quality of trade & transport infrastructure® 18
324  Gross capital formation, % GDP 25
33 Ecological sustainability 336 59
33.1  GDP/unit of energy use, 2000 PPP$/kg il €Q oo 57 60
332  Environmental performance* 566 47
333 1SO 14001 environmental certificates/bn PPP$ GDP......1.7 49
4 Market sophistication........cccceceeeeeversnennnenes 63.2 11
4.1 Credit 65.6 12
4.1.1  Ease of getting credit* 87.6 8
4.1.2  Domestic credit to private sector, % GDP ... 1278 19
4.1.3  Microfinance gross 10ans, % GDP ... n/a n/a

4.2

4.2.1
422
423
424

4.3

431
432
433
434
435

5.1

511
512
513
514
515
516

52

521
522
523
524
525

53

53.1
532
533
534

6.1

6.1.1
6.12
6.1.3
6.14

6.2

6.2.1
6.2.2
6.23
6.24

6.3

6.3.1
6.32
6.33
6.34

7.1

7.0
712
713
714

7.2

7.2
722
723
724
7.25

7.3

731
732
733
734

Australia

Investment 57.4
Ease of protecting investors* 58.2
Market capitalization, % GDP.........mmserinnes

Total value of stocks traded, % GDP..
Venture capital deals/tr PPP$ GDP

Trade & competition
Applied tariff rate, weighted mean, %
Non-agricultural mkt access weighted tariff, %..
Imports of goods & services, % GDP
Exports of goods & services, % GDP
Intensity of local COMPELItIONT ...

Business sophistication
Knowledge workers
Knowledge-intensive employment, %......
Firms offering formal training, % firms

R&D performed by DUSINESS, %......ccvrorrrsrirsirirrrsrrins
R&D financed by business, %
GMAT mean score
GMAT test takers/mn Pop. 20-34 ...

Innovation linkages
University/industry research collaborationt
State of cluster developmentt

R&D financed by abroad, %
V=strategic alliance deals/tr PPPS GDP.......ccooovvvcre
PCT patent filings with foreign inventor, %.................

Knowledge absorption 37.8
Royalty & license fees payments/th GDP......wwrrrn 29
High-tech imports less re-imports, %
Computer & comm. service imports, %...
FDI net inflows, % GDP

Knowledge & technology outputs........... 34.9
Knowledge creation
Domestic resident patent ap/bn PPP$ GDP
PCT resident patent ap/bn PPP$S GDP

Domestic res utility model ap/bn PPP$ GDP..
Scientific & technical articles/bn PPP$ GDP

Knowledge impact
Growth rate of PPPS GDP/worker, %
New businesses/th pop. 15-64

Computer software spending, % GDP
ISO 9001 quality certificates/on PPP$ GDP.

Knowledge diffusion
Royalty & license fees receipts/th GDP.
High-tech exports less re-exports, %
Computer & comm. service eXports, % ... 225
FDI net outflows, % GDP 1.7

Creative outputs
Creative intangibles
Domestic res trademark reg/bn PPPS GDP......ccccvvrvvrs
Madrid resident trademark reg/bn PPP$ GDP
ICT & business model creationt

ICT & organizational model creationt ...

Creative goods & services
Recreation & culture consumption, %
National feature films/mn pop. 15-69
Paid-for dailies, circulation/th pop. 15-69
Creative goods exports, %
Creative services exports, %

Online creativity.
Generic top-level domains (TLDs)/th pop. 15-69..
Country-code TLDs/th pop. 15-69

Wikipedia monthly edits/mn pop. 15-69

Video uploads on YouTube/pop. 15-69..

11
48
11
11
21

51
42
73
131
126
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Austria

Key indicators

Population (millions)
GDP per capita, PPP$
GDP (USS billions)

8.4

Score (0-100)
or value (hard data)

Global Innovation Index 2012 (out of 141).....cccceveeesnsuennss 53.1

Innovation Output Sub-Index 46.7
Innovation Input Sub-Index 59.5
Innovation Efficiency Index 0.8
Global Innovation Index 2011 (out of 125)

6112012 rank among GlI 2011 ec jes (125)

1 Institutions 82.3
1.1 Political environment 93.6
1.1.1  Political stability* 916
1.1.2 Government effectiveness* 90.5
113 Press freedom* 98.6
1.2 Regulatory environment. 96.4
1.2.1  Regulatory quality* 904
1.22  Rule of law* 954
1.23  Cost of redundancy dismissal, salary weeks .................. 8.0
1.3 Business environment 56.8
1.3.1 Ease of starting a business* 26.6
132 Ease of resolving insolvency* 87.7
133  Ease of paying taxes* 56.1
2 Human capital & research........c.cceceeuruecnee 58.9
2.1 Education 64.5
2.1.1  Current expenditure on education, % GNI ... 52
212 Public expenditure/pupil, % GDP/Cap ...resrsrsrsinen
213  School life expectancy, years

214  PISA scales in reading, maths, & science

215 Pupil-teacher ratio, secondary

2.2 Tertiary education

2.2.1  Tertiary enrolment, % gross

222 Graduates in science & engineering, % ... 287
223 Tertiary inbound mobility, %. 194
224 Gross tertiary outbound enrolment, % ... 23
2.3 Research & development (R&D).. ...54.9
23.1  Researchers, headcounts/mn pop. .
232 Gross expenditure on R&D, % GDP 2.7
233 Quality of scientific research institutionst

3 Infrastructure 53.4
3.1 Information & communication technologies (ICT)........ 62.0
3.1 ICT access*® 76.8
312 ICT use* 599
3.1.3  Government’s ONliNe SErVICE ... 745
3.14  E-participation* 36.8
3.2 General infrastructure 50.5
3.2.1  Electricity output, kWh/cap

322  Electricity consumption, kWh/cap. .
323 Quality of trade & transport infrastructure*. 67.0
324  Gross capital formation, % GDP

33 Ecological sustainability 47.8
33.1  GDP/unit of energy use, 2000 PPP$/kg il €Q oo 8.1
332  Environmental performance* 68.9
333 1SO 14001 environmental certificates/bn PPPS$ GDP.......3.5
4 Market sophistication.........cccceceeeeenersuennnnnes 51.8
4.1 Credit 59.5
4.1.1  Ease of getting credit* 774
4.1.2  Domestic credit to private sector, % GDP ... 1224
4.1.3  Microfinance gross 10ans, % GDP ... n/a

41,

805.1
4251

Rank
22
21
21
48

21
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4.2

4.2
422
423
424

4.3

431
432
433
434
435

5.1

511
512
513
514
515
516

52

521
522
523
524
525

53

531
532
533
534

6.1

6.1.1
6.12
6.1.3
6.14

6.2

6.2.1
6.2.2
6.23
6.24

6.3

6.3.1
6.32
633
6.34

7.1

7.0
712
713
714

7.2

7.2
722
723
724
7.25

7.3

731
732
733
734

Investment.
Ease of protecting investors*
Market capitalization, % GDP
Total value of stocks traded, % GDP
Venture capital deals/tr PPP$ GDP...

Trade & competition
Applied tariff rate, weighted mean, %
Non-agricultural mkt access weighted tariff, %
Imports of goods & services, % GDP ...

Exports of goods & services, % GDP..... .
Intensity of local COMPELItIONT ...

Business sophistication...
Knowledge workers
Knowledge-intensive employment, %....
Firms offering formal training, % firms....
R&D performed by DUSINESS, %......cccvrvrvririrsrirsrsrirrns

R&D financed by business, %
GMAT mean score
GMAT test takers/mn Pop. 20=34 ...ccvrrrerssersns

Innovation linkages
University/industry research collaborationt..
State of cluster developmentt

R&D financed by abroad, %
JV=strategic alliance deals/tr PPPS GDP.......cocvvcssis
PCT patent filings with foreign inventor, %..................

Knowledge absorption 36.7
Royalty & license fees payments/th GDP........werccn 37
High-tech imports less re-imports, %......
Computer & comm. service imports, %..
FDI net inflows, % GDP

Knowledge & technology outputs
Knowledge creation
Domestic resident patent ap/bn PPP$ GDP..
PCT resident patent ap/bn PPP$S GDP

Domestic res utility model ap/bn PPP$ GDP
Scientific & technical articles/bn PPP$ GDP...

Knowledge impact
Growth rate of PPPS GDP/worker, %
New businesses/th pop. 15-64

Computer software spending, % GDP
ISO 9001 quality certificates/bn PPP$ GDP

Knowledge diffusion
Royalty & license fees receipts/th GDP....
High-tech exports less re-exports, %
Computer & comm. Service eXports, % ...

FDI net outflows, % GDP -54

Creative outputs
Creative intangibles
Domestic res trademark reg/bn PPPS GDP......cvves
Madrid resident trademark reg/bn PPP$ GDP
ICT & business model creationt
ICT & organizational model creationt ...

Creative goods & services
Recreation & culture consumption, %
National feature films/mn pop. 15-69
Paid-for dailies, circulation/th pop. 15-69..
Creative goods exports, %
Creative services exports, %

Online creativity.
Generic top-level domains (TLDs)/th pop. 15-69
Country-code TLDs/th pop. 15-69
Wikipedia monthly edits/mn pop. 15-69...
Video uploads on YouTube/pop. 15-69

110

116




Key indicators
Population (millions) 9.1
GDP per capita, PPP$ 10,216.7
GDP (USS billions) 68.5
Score (0~100)

orvalue (hard data) ~ Rank
Global Innovation Index 2012 (out of 141)........cceeeerererenens 30.4 89
Innovation Output Sub-Index 240 94
Innovation Input Sub-Index 36.8 85
Innovation Efficiency Index 0.7 100
Global Innovation Index 2011 (out of 125) 88
6112012 rank among GlI 2011 ec ies (125) 84
1 Institutions 49.5 91
1.1 Political environment 37.0 124
1.1.1  Political stability* 579 88
1.1.2 Government effectiveness* 189 123
113 Press freedom* 343 129
1.2 Regulatory environment. 52.7 110
1.2.1  Regulatory quality* 40.5 103
1.22  Rule of law* 243 117
1.23  Cost of redundancy dismissal, salary weeks ................ 217 95
1.3 Business environment 58.7 51
1.3.1 Ease of starting a business* 899 15
132  Ease of resolving insolvency* 402 84
133  Ease of paying taxes* 460 76
2 Human capital & research........c.cceceeuruecnee 30.0 91
2.1 Education 455 89
2.1.1  Current expenditure on education, % GNI ... 34 93
212 Public expenditure/pupil, % GDP/Cap ...resersrsrsien 151 89
2.1.3  School life expectancy, years 1.7 95
214 PISA scales in reading, maths, & SCIENCE ...oovvvvvrrvcires 3886 62
215 Pupil-teacher ratio, secondary 78 8
2.2 Tertiary education 269 84
221  Tertiary enrolment, % gross 193 88
222 Graduates in science & engineering, % ... 166 70
223  Tertiary inbound mobility, %. 32 44
224 Gross tertiary outbound enrolment, % ... 1.1 70
2.3 Research & development (R&D) ..........ccueeeenreemreernneeenneenn 17.7 87
23.1  Researchers, headcounts/mn po 12178 51
232 Gross expenditure on R&D, % GDP.. 03 75
233 Quality of scientific research institutionst . 86 84
3 Infrastructure 26.2 103
3.1 Information & communication technologies (ICT).......27.0 88
311 ICT access*® 428 70
312 ICT use* 153 75
3.1.3  Government’s online service* 366 99
3.14  E-participation® 132 83
3.2 General infrastructure 24.9 124
3.2.1  Electricity output, kWh/cap 72
322  Electricity consumption, kWh/cap 75
323 Quality of trade & transport infrastructure® 100
324  Gross capital formation, % GDP 117
33 Ecological sustainability 268 90
33.1  GDP/unit of energy use, 2000 PPP$/kg il €q v 64 48
332  Environmental performance* 431 106
333 150 14001 environmental certificates/bn PPP$ GDP......0.2 107
4 Market sophistication........cccceceeeeenersrennnnnes 449 43
4.1 Credit 29.9 72
4.1.1  Ease of getting credit* 577 43
4.1.2  Domestic credit to private sector, % GDP ... 183 121
4.1.3  Microfinance gross loans, % GDP 23 2

4.2

421
422
423
424

4.3

431
432
433
434
435

5.1

511
512
513
514
515
516

52

521
522
523
524
525

53

53.1
532
533
534

6.1

6.1.1
6.12
6.1.3
6.14

6.2

6.2.1
6.2.2
6.23
6.24

6.3

6.3.1
6.32
6.33
6.34

7.1

7.0
712
713
714

7.2

7.2
722
723
724
7.25

7.3

731
732
733
734

Azerbaijan

Investment. 41.0
Ease of protecting investors* 82.0
Market capitalization, % GDP
Total value of stocks traded, % GDP..
Venture capital deals/tr PPP$ GDP

Trade & competition
Applied tariff rate, weighted mean, %
Non-agricultural mkt access weighted tariff, %..
Imports of goods & services, % GDP
Exports of goods & services, % GDP
Intensity of local COMPELItIONT ...

Business sophistication
Knowledge workers
Knowledge-intensive employment, %......
Firms offering formal training, % firms
R&D performed by business, %
R&D financed by business, %
GMAT mean score
GMAT test takers/mn pop. 20-34 ...

Innovation linkages
University/industry research collaborationt
State of cluster developmentt

R&D financed by abroad, %
WV-strategic alliance deals/tr PPPS GDP......cocvvvcrsis
PCT patent filings with foreign inventor, %.................

Knowledge absorption 38.7
Royalty & license fees payments/th GDP......cwwrrrn 0.3
High-tech imports less re-imports, %
Computer & comm. service imports, %...
FDI net inflows, % GDP

Knowledge & technology outputs........... 20.5
Knowledge creation
Domestic resident patent ap/bn PPP$ GDP
PCT resident patent ap/bn PPP$S GDP
Domestic res utility model ap/bn PPP$ GDP..
Scientific & technical articles/bn PPP$ GDP

Knowledge impact
Growth rate of PPPS GDP/worker, %
New businesses/th pop. 15-64

Computer software spending, % GDP
ISO 9001 quality certificates/on PPP$ GDP.

Knowledge diffusion
Royalty & license fees receipts/th GDP.
High-tech exports less re-exports, %
Computer & comm. service eXports, % ... 384
FDI net outflows, % GDP 04

Creative outputs
Creative intangibles
Domestic res trademark reg/bn PPPS GDP.....vcvecn
Madrid resident trademark reg/bn PPP$ GDP
ICT & business model creationt

ICT & organizational model creationt ...

Creative goods & services 10.8
Recreation & culture CONSUMPLION, %0 ...wvvrersevsersrsnrns 36
National feature films/mn pop. 15-69 24

Paid-for dailies, circulation/th pop. 15-69 18.0
Creative goods exports, % 0.0
Creative services exports, % 28

Online creativity.
Generic top-level domains (TLDs)/th pop. 15-69..
Country-code TLDs/th pop. 15-69

Wikipedia monthly edits/mn pop. 15-69
Video uploads on YouTube/pop. 15-69..

30
20
n/a
n/a
65

68
67
10
133
32
128

102
108
66
102
64
58
44
74

112
103

115

106
128
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Bahrain

Key indicators
Population (millions) 1.1
GDP per capita, PPP$ 27,368.4
GDP (USS billions) 26.4
Score (0~100)

orvalue (hard data) ~ Rank
Global Innovation Index 2012 (out of 141)......ccecverersuverenens 411 41
Innovation Output Sub-Index 30.8 60
Innovation Input Sub-Index 514 35
Innovation Efficiency Index 06 125
Global Innovation Index 2011 (out of 125) 46
6112012 rank among GlI 2011 ec ies (125) 40
1 Institutions 66.7 48
1.1 Political environment 408 115
1.1.1  Political stability* 571 89
1.1.2 Government effectiveness* 566 44
113 Press freedom* 88 137
1.2 Regulatory environment. 827 31
1.2.1  Regulatory quality* 713 39
1.22  Rule of law* 59.7 47
1.23  Cost of redundancy dismissal, salary weeks ................. 8.0 1
1.3 Business environment 76.4 21
1.3.1 Ease of starting a business* 553 62
132  Ease of resolving insolvency* 834 24
133  Ease of paying taxes* 926 14
2 Human capital & research........c.cceceeuruecnee 54.7 18
2.1 Education 546 57
2.1.1  Current expenditure on education, % GNI ... 30 106
2.1.2 Public expenditure/pupil, % GDP/Cap ..rrerirerisersri n/a n/a
2.1.3  School life expectancy, years n/a n/a
214  PISA scales in reading, maths, & science n/a
215 Pupil-teacher ratio, secondary 52
2.2 Tertiary education 74.1 2
221  Tertiary enrolment, % gross 512 46
222  Graduates in science & engineering, % ... n/a n/a
223 Tertiary inbound mobility, %. 24.1 6
224 Gross tertiary outbound enrolment, % ... 8.0 5
2.3 Research & development (R&D).. ..354 34
23.1  Researchers, headcounts/mn pop. .n/a n/a
232 Gross expenditure on R&D, % GDP .n/a n/a
233 Quality of scientific research institutionst 99
3 Infrastructure 44.7 37
3.1 Information & communication technologies (ICT)........ 629 22
311 ICT access*® 673 33
312 ICT use* 322 44
3.1.3  Government'’s ONliNe SErVICE ... 86.3 9
3.14  E-participation* 658 19
3.2 General infrastructure 63.5 7
3.2.1  Electricity output, kWh/cap 10
322  Electricity consumption, kWh/cap. 10
323 Quality of trade & transport infrastructure*. 590 29
324  Gross capital formation, % GDP 13
33 Ecological sustainability 7.8 126
33.1  GDP/unit of energy use, 2000 PPP$/kg Oil €q oo 19 117
332  Environmental performance* n/a n/a
333 1SO 14001 environmental certificates/bn PPP$ GDP......1.3 56
4 Market sophistication.........cccceceeeeenersuennnnnes 45.8 40
4.1 Credit 236 87
4.1.1  Ease of getting credit* 211 104
4.1.2  Domestic credit to private sector, % GDP ... 796 43
4.1.3  Microfinance gross 10ans, % GDP ... n/a n/a

4.2

4.2
422
423
424

4.3

4.3.1
432
433
434
435

5.1
511
512
513
514
515
516

52

521
522
523
524
525

53

531
532
533
534

6.1

6.1.1
6.12
6.1.3
6.14

6.2

6.2.1
6.2.2
6.23
6.24

6.3

6.3.1
6.32
633
6.34

7.1

7.0
712
713
714

7.2

7.2
722
723
724
7.25

7.3

731
732
733
734

Investment.
Ease of protecting investors*
Market capitalization, % GDP
Total value of stocks traded, % GDP
Venture capital deals/tr PPP$ GDP...

Trade & competition
Applied tariff rate, weighted mean, %
Non-agricultural mkt access weighted tariff, %
Imports of goods & services, % GDP ...

Exports of goods & services, % GDP..... .
Intensity of local COMPELItIONT ...

Business sophistication...
Knowledge workers
Knowledge-intensive employment, %....
Firms offering formal training, % firms....
R&D performed by DUSINESS, %....c..ccrorrsirsrirsvsrsee
R&D financed by business, %
GMAT mean score
GMAT test takers/mn Pop. 20-34 ...ccvrrrrsrsesinn

Innovation linkages
University/industry research collaborationt..
State of cluster developmentt

R&D financed by abroad, %
JV=strategic alliance deals/tr PPPS GDP ..o
PCT patent filings with foreign inventor, %..............

Knowledge absorption
Royalty & license fees payments/th GDP.....wmrnns n/a
High-tech imports less re-imports, %......
Computer & comm. service imports, %..
FDI net inflows, % GDP

Knowledge & technology outputs
Knowledge creation
Domestic resident patent ap/bn PPP$ GDP..
PCT resident patent ap/bn PPP$S GDP

Domestic res utility model ap/bn PPP$ GDP
Scientific & technical articles/bn PPP$ GDP...

Knowledge impact
Growth rate of PPPS GDP/worker, %
New businesses/th pop. 15-64

Computer software spending, % GDP
ISO 9001 quality certificates/bn PPP$ GDP

Knowledge diffusion
Royalty & license fees receipts/th GDP....
High-tech exports less re-exports, % .
Computer & comm. Service eXports, % ... 254

FDI net outflows, % GDP -87
Creative outputs 34.2
Creative intangibles 44.5

Domestic res trademark reg/bn PPPS GDP.....ccvvrris 20
Madrid resident trademark reg/bn PPP$ GDP
ICT & business model creationt .
ICT & organizational model creationt ...

Creative goods & services 28.0
Recreation & culture CONSUMPLION, %0 ..o 6.7
National feature films/mn pop. 15-69 ..n/a
Paid-for dailies, circulation/th pop. 15-69..
Creative goods exports, %
Creative services exports, %

Online creativity.
Generic top-level domains (TLDs)/th pop. 15-69
Country-code TLDs/th pop. 15-69
Wikipedia monthly edits/mn pop. 15-69...
Video uploads on YouTube/pop. 15-69

45
60
24
57
34

60
74
17

23

40
79
64

n/a

n/a

n/a

122

120
105

117

117

101




Key indicators
Population (millions) 166.7
GDP per capita, PPP$ 1,697.3
GDP (USS billions) 115.0
Score (0~100)

orvalue (hard data) ~ Rank
Global Innovation Index 2012 (out of 141).......cceeeeriuerennens 26.1 112
Innovation Output Sub-Index 226 104
Innovation Input Sub-Index 295 18
Innovation Efficiency Index 0.8 56
Global Innovation Index 2011 (out of 125) 97
6112012 rank among Gl 2011 ec jes (125) 104
1 Institutions 40.5 115
1.1 Political environment 348 127
1.1.1  Political stability* 309 128
1.1.2 Government effectiveness* 188 124
113 Press freedom* 547 104
1.2 Regulatory environment. 41.5 130
1.2.1  Regulatory quality* 299 125
1.22  Rule of law* 274 108
1.23  Cost of redundancy dismissal, salary weeks ................ 310 127
1.3 Business environment 450 81
1.3.1 Ease of starting a business* 546 64
132 Ease of resolving insolvency* 309 97
133  Ease of paying taxes* 496 71
2 Human capital & research...........ccceevveucucee 19.2 127
2.1 Education 20.8 138
2.1.1  Current expenditure on education, % GNI ... 1.8 127
212 Public expenditure/pupil, % GDP/Cap ...resrsrsrsien 10.7 103
213  School life expectancy, years 8.1 129
214 PISA scales in reading, maths, & SCIENCE ...ovvcrrrrrrsersrn n/a n/a
215 Pupil-teacher ratio, secondary 285 117
2.2 Tertiary education 7.5 130
221  Tertiary enrolment, % gross 106 102
222 Graduates in science & engineering, % ... 81 99
223 Tertiary inbound mobility, %. 00 90
224 Gross tertiary outbound enrolment, % ... 0.1 135
2.3 Research & development (R&D) ..........ccveeenveenreenseeenneennne 29.1 44
23.1  Researchers, headcounts/mn po n/a n/a
232 Gross expenditure on R&D, % GDP.. n/a n/a
233 Quality of scientific research institutionst . 112
3 Infrastructure 28.2 93
3.1 Information & communication technologies (ICT)........ 182 108
3.1 ICT access*® 19.1 120
312 ICT use* 1.3 130
3.1.3  Government’s ONliNe SErVICE ... 444 85
3.14  E-participation* 79 98
3.2 General infrastructure 29.6 107
3.2.1  Electricity output, kWh/cap 2334 113
322 Electricity consumption, KWh/Cap ... 2281 111
323 Quality of trade & transport infrastructure® 73
324  Gross capital formation, % GDP 48
33 Ecological sustainability 36.7 53
33.1  GDP/unit of energy use, 2000 PPP$/kg oil eq.....vvvnn 11.2 7
332  Environmental performance* 426 110
333 1SO 14001 environmental certificates/bn PPP$ GDP......0.0 135
4 Market sophistication........cccceceeeeeversnennnenes 30.0 110
4.1 Credit 27.7 78
4.1.1  Ease of getting credit* 387 72
4.1.2  Domestic credit to private sector, % GDP ... 471 67
4.1.3  Microfinance gross loans, % GDP 25 20

® O OO0

4.2

421
422
423
424

4.3

431
432
433
434
435

5.1

511
512
513
514
515
516

52

521
522
523
524
525

53

53.1
532
533
534

6.1

6.1.1
6.12
6.1.3
6.14

6.2

6.2.1
6.2.2
6.23
6.24

6.3

6.3.1
6.32
6.33
6.34

7.1

7.0
712
713
714

7.2

7.2
722
723
724
7.25

7.3

731
732
733
734

Bangladesh

Investment 27.0
Ease of protecting investors* 82.0
Market capitalization, % GDP 47.0

Total value of stocks traded, % GDP..
Venture capital deals/tr PPP$ GDP

Trade & competition
Applied tariff rate, weighted mean, %
Non-agricultural mkt access weighted tariff, %..
Imports of goods & services, % GDP
Exports of goods & services, % GDP
Intensity of local COMPELItIONT ...

Business sophistication
Knowledge workers
Knowledge-intensive employment, %......
Firms offering formal training, % firms

R&D performed by DUSINESS, %....c.ccorciriirsirsecirecn
R&D financed by business, %
GMAT mean score
GMAT test takers/mn pop. 20-34 ......crcsmsrsmsssninns

Innovation linkages
University/industry research collaborationt
State of cluster developmentt

R&D financed by abroad, %

WV=strategic alliance deals/tr PPPS GDP.......oovvvvvserns 7.7
PCT patent filings with foreign inventor, %............ 100.0
Knowledge absorption 20.9
Royalty & license fees payments/th GDP......cwwcrrn 0.2

High-tech imports less re-imports, %
Computer & comm. service imports, %...
FDI net inflows, % GDP

Knowledge & technology outputs........... 25.6
Knowledge creation 2.1
Domestic resident patent ap/bn PPP$ GDP
PCT resident patent ap/bn PPP$S GDP
Domestic res utility model ap/bn PPP$ GDP..
Scientific & technical articles/bn PPP$ GDP

Knowledge impact
Growth rate of PPPS GDP/worker, %
New businesses/th pop. 15-64

Computer software spending, % GDP
ISO 9001 quality certificates/on PPP$ GDP.

Knowledge diffusion
Royalty & license fees receipts/th GDP.
High-tech exports less re-exports, % .
Computer & comm. service eXports, % ... 721

FDI net outflows, % GDP 0.0
Creative outputs 19.6
Creative intangibles 31.5

Domestic res trademark reg/bn PPPS GDP.....cccvvcrres 1.2
Madrid resident trademark reg/bn PPP$ GDP
ICT & business model creationt

ICT & organizational model creationt ...

Creative goods & services
Recreation & culture consumption, %
National feature films/mn pop. 15-69
Paid-for dailies, circulation/th pop. 15-69
Creative goods exports, %
Creative services exports, %

Online creativity.
Generic top-level domains (TLDs)/th pop. 15-69..
Country-code TLDs/th pop. 15-69

Wikipedia monthly edits/mn pop. 15-69

Video uploads on YouTube/pop. 15-69..

64
20
45
42
65

138
131
131
125
128

88

123

120

138
105
n/a
129
111

135

123
121
129
109
119
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Belarus

Key indicators
Population (millions) 9.4
GDP per capita, PPP$ 14,948.0
GDP (USS billions) 57.7
Score (0~100)

orvalue (hard data) ~ Rank
Global Innovation Index 2012 (out of 141).......ccceuverererennen 32,9 78
Innovation Output Sub-Index 28.1 75
Innovation Input Sub-Index 37.7 80
Innovation Efficiency Index 0.7 66
Global Innovation Index 2011 (out of 125) n/a
6112012 rank among GlI 2011 ec jes (125) n/a
1 Institutions 41.5 109
1.1 Political environment 334 131
1.1.1  Political stability* 626 76
1.1.2 Government effectiveness* 1.3 136
113 Press freedom* 264 133
1.2 Regulatory environment. 47.0 121
1.2.1  Regulatory quality* 222 136
1.22  Rule of law* 200 127
1.23  Cost of redundancy dismissal, salary weeks................... 217 95
1.3 Business environment 44.1 84
1.3.1 Ease of starting a business* 95.6 7
132  Ease of resolving insolvency* 366 89
133  Ease of paying taxes* 0.0 140
2 Human capital & research........c.cceceeuveecnee 427 45
2.1 Education 60.5 36
2.1.1  Current expenditure on education, % GNI ... 44 60
2.1.2  Public expenditure/pupil, % GDP/Cap ...resrsrsrsien 236 37
2.1.3  School life expectancy, years 147 41
214 PISA scales in reading, maths, & SCIENCE ..ovvvvsrrrrsersinn n/a n/a
215 Pupil-teacher ratio, secondary 8.1 11
2.2 Tertiary education 522 16
221  Tertiary enrolment, % gross 83.0 6
222 Graduates in science & engineering, % ... 266 17
223 Tertiary inbound mobility, %. 14 66
224 Gross tertiary outbound enrolment, % ... 39 19
2.3 Research & development (R&D).. ...15.2 104
23.1  Researchers, headcounts/mn pop. 1348 38
232 Gross expenditure on R&D, % GDP .06 46
233 Quality of scientific research institutionst .n/a n/a
3 Infrastructure 345 66
3.1 Information & communication technologies (ICT)........ 325 74
311 ICT access*® 56.7 48
312 ICT use* 241 54
3.1.3  Government'’s ONliNg SErVICE ... 412 92
3.14  E-participation® 79 98
3.2 General infrastructure 29
3.2.1  Electricity output, kWh/cap 58
322  Electricity consumption, kWh/cap. . 54
323 Quality of trade & transport infrastructure*. 408 59
324  Gross capital formation, % GDP 4
33 Ecological sustainability 240 96
33.1  GDP/unit of energy use, 2000 PPP$/kg Oil €q ovvvrvrvrre 35 95
332  Environmental performance* 539 63
333 1SO 14001 environmental certificates/bn PPP$ GDP......0.2 106
4 Market sophistication.........cccceceeeeenersuennnnnes 369 75
4.1 Credit 203 90
4.1.1  Ease of getting credit* 270 88
4.1.2  Domestic credit to private sector, % GDP ... 448 74
4.1.3  Microfinance gross 10ans, % GDP ... n/a n/a
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Investment.
Ease of protecting investors*
Market capitalization, % GDP
Total value of stocks traded, % GDP
Venture capital deals/tr PPP$ GDP...

Trade & competition
Applied tariff rate, weighted mean, %
Non-agricultural mkt access weighted tariff, %
Imports of goods & services, % GDP ...

Exports of goods & services, % GDP..... .
Intensity of local COMPELItIONT ..o

Business sophistication...
Knowledge workers
Knowledge-intensive employment, %....
Firms offering formal training, % firms.... K
R&D performed by DUSINESS, %......cccvvrrrirsrsririssrirrns
R&D financed by business, %
GMAT mean score
GMAT test takers/mn pop. 20-34 ...crmrsssmsssninns

Innovation linkages 16.3
University/industry research collaborationt ... n/a
State of cluster developmentt n/a
R&D financed by abroad, % 8.5
JV=strategic alliance deals/tr PPPS GDP.....ocoocvvcsrs 14.2
PCT patent filings with foreign inventor, %.................. 250
Knowledge absorption 28.1
Royalty & license fees payments/th GDP.......wwerccn 1.8

High-tech imports less re-imports, %......
Computer & comm. service imports, %..
FDI net inflows, % GDP

Knowledge & technology outputs........... 34,5
Knowledge creation
Domestic resident patent ap/bn PPP$ GDP..
PCT resident patent ap/bn PPP$S GDP
Domestic res utility model ap/bn PPP$ GDP
Scientific & technical articles/bn PPP$ GDP...

Knowledge impact
Growth rate of PPPS GDP/worker, %
New businesses/th pop. 15-64

Computer software spending, % GDP
ISO 9001 quality certificates/bn PPP$ GDP

Knowledge diffusion
Royalty & license fees receipts/th GDP....
High-tech exports less re-exports, %

Computer & comm. Service eXports, % ...
FDI net outflows, % GDP

Creative outputs
Creative intangibles
Domestic res trademark reg/bn PPPS GDP......ccccvvvvrs
Madrid resident trademark reg/bn PPP$ GDP
ICT & business model creationt

ICT & organizational model creationt ...

Creative goods & services 21.0
Recreation & culture CONSUMPLION, %0 ... 36
National feature films/mn pop. 15-69
Paid-for dailies, circulation/th pop. 15-69..
Creative goods exports, %
Creative services exports, %

Online creativity.
Generic top-level domains (TLDs)/th pop. 15-69
Country-code TLDs/th pop. 15-69
Wikipedia monthly edits/mn pop. 15-69...
Video uploads on YouTube/pop. 15-69

105

136

117
126

116




Key indicators

Population (millions) 1.0
GDP per capita, PPP$ 37,6774
GDP (USS billions) 529.0

Score (0-100)
orvalue (hard data) ~ Rank

Global Innovation Index 2012 (out of 141).....ccccccveeresuenennes 543 20

Innovation Output Sub-Index 483 18
Innovation Input Sub-Index 60.3 20
Innovation Efficiency Index 0.8 45
Global Innovation Index 2011 (out of 125) 24
6112012 rank among GlI 2011 ec ies (125) 19
1 Institutions 86.2 16
1.1 Political environment 873 14
1.1.1  Political stability* 846 28
1.1.2 Government effectiveness* 828 14
113 Press freedom* 946 19
1.2 Regulatory environment. 924 15
1.2.1  Regulatory quality* 848 23
1.22  Rule of law* 848 21
123 Cost of redundancy dismissal, salary weeks ... 8.0 1T e
1.3 Business environment 788 18
1.3.1 Ease of starting a business* 812 27
132  Ease of resolving insolvency* 94.9 8 @
133  Ease of paying taxes* 604 56
2 Human capital & research........cccecevuvuecnee 54.5 20
2.1 Education 71.7 7 @
2.1.1  Current expenditure on education, % GNI ... 58 23
212 Public expenditure/pupil, % GDP/Cap ...resrsrsrsien 288 12
213  School life expectancy, years 164 13
214 PISA scales in reading, maths, & SCIENCE ...oovvvvrrrrirres 5093 14
215 Pupil-teacher ratio, secondary 6.5 1 @
2.2 Tertiary education 41.2 48
221  Tertiary enrolment, % gross 675 20
222 Graduates in science & engineering, % ... 163 71 O
223 Tertiary inbound mobility, %. 80 18
224 Gross tertiary outbound enrolment, % ... 16 56
2.3 Research & development (R&D) ..........ccuveeenreemreernseernneenn 50.7 21

23.1  Researchers, headcounts/mn po
232 Gross expenditure on R&D, % GDP..

233 Quality of scientific research institutionst . 0.9 5@
3 Infrastructure 47.0 31
3.1 Information & communication technologies (ICT)........ 51.2 40
3.1 ICT access*® 754 17
312 ICT use* 516 24
3.1.3  Government's Onling SErVICE ... 647 39
3.14  E-participation® 132 83 0
3.2 General infrastructure 19
3.2.1  Electricity output, kWh/cap 18
322  Electricity consumption, kWh/cap 15
323 Quality of trade & transport infrastructure® 12
324  Gross capital formation, % GDP 89 O
33 Ecological sustainability 36.7 52
33.1  GDP/unit of energy use, 2000 PPP$/kg il €q v 57 61 O
332  Environmental performance* 63.0 24

333 1SO 14001 environmental certificates/bn PPP$ GDP .....2.1 43

4 Market sophistication........cccceceeeeeversnennnenes 56.0 21
4.1 Credit 44.7 35
4.1.1  Ease of getting credit* 577 43
4.1.2  Domestic credit to private sector, % GDP ... 949 35
4.1.3  Microfinance gross 10ans, % GDP ... n/a n/a
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Belgium

Investment 454
Ease of protecting investors*
Market capitalization, % GDP
Total value of stocks traded, % GDP..
Venture capital deals/tr PPP$ GDP

Trade & competition
Applied tariff rate, weighted mean, %
Non-agricultural mkt access weighted tariff, %..
Imports of goods & services, % GDP
Exports of goods & services, % GDP
Intensity of local COMPELItIONT ...

Business sophistication
Knowledge workers
Knowledge-intensive employment, %......
Firms offering formal training, % firms

R&D performed by DUSINESS, %......ccvrorrrsrirsirirrrsrrins
R&D financed by business, %
GMAT mean score
GMAT test takers/mn Pop. 20-34 ...

Innovation linkages
University/industry research collaborationt
State of cluster developmentt

R&D financed by abroad, %
WV-strategic alliance deals/tr PPPS GDP......cocvvvcrsis
PCT patent filings with foreign inventor, %.................

Knowledge absorption 46.6
Royalty & license fees payments/th GDP.......wwrrrn 4.1
High-tech imports less re-imports, %
Computer & comm. service imports, %...
FDI net inflows, % GDP

Knowledge & technology outputs........... 50.6
Knowledge creation
Domestic resident patent ap/bn PPP$ GDP
PCT resident patent ap/bn PPP$S GDP
Domestic res utility model ap/bn PPP$ GDP..
Scientific & technical articles/bn PPP$ GDP

Knowledge impact
Growth rate of PPPS GDP/worker, %
New businesses/th pop. 15-64

Computer software spending, % GDP
ISO 9001 quality certificates/on PPP$ GDP.

Knowledge diffusion
Royalty & license fees receipts/th GDP.
High-tech exports less re-exports, %
Computer & comm. service eXports, % ... 54.8
FDI net outflows, % GDP 10.2

Creative outputs
Creative intangibles
Domestic res trademark reg/bn PPPS GDP.......cvvvvr.
Madrid resident trademark reg/bn PPP$ GDP
ICT & business model creationt

ICT & organizational model creationt ...

Creative goods & services 40.6
Recreation & culture CONSUMPLION, %0 ...cvvrersevsersrsers 94
National feature films/mn pop. 15-69
Paid-for dailies, circulation/th pop. 15-69
Creative goods exports, %
Creative services exports, %

Online creativity.
Generic top-level domains (TLDs)/th pop. 15-69..
Country-code TLDs/th pop. 15-69

Wikipedia monthly edits/mn pop. 15-69

Video uploads on YouTube/pop. 15-69..

24
16
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36

8
11
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Belize

Key indicators
Population (millions) 0.3
GDP per capita, PPP$ 8,275.2
GDP (USS billions) 1.5
Score (0~100)

orvalue (hard data) ~ Rank
Global Innovation Index 2012 (out of 141)........cceeeerererennen 32.5 80
Innovation Output Sub-Index 284 74
Innovation Input Sub-Index 36.6 87
Innovation Efficiency Index 0.8 53
Global Innovation Index 2011 (out of 125) n/a
6112012 rank among GlI 2011 ec jes (125) n/a
1 Institutions 56.3 69
1.1 Political environment 47.2 88
1.1.1  Political stability* 651 70
1.1.2 Government effectiveness* 294 92
113 Press freedom* n/a n/a
1.2 Regulatory environment. 69.1 61
1.2.1  Regulatory quality* 398 105
1.22  Rule of law* 381 78
1.23  Cost of redundancy dismissal, salary weeks ................... 83 21 @
1.3 Business environment 525 63
1.3.1 Ease of starting a business* 136 121
132  Ease of resolving insolvency* 820 26 @
133  Ease of paying taxes* 618 54
2 Human capital & research...........ccceeveeucuce 322 79
2.1 Education 57.1 50
2.1.1  Current expenditure on education, % GNI ... 69 12 @
212 Public expenditure/pupil, % GDP/Cap ...resrsrsrsinen 57
213  School life expectancy, years 74
214  PISA scales in reading, maths, & science n/a
215 Pupil-teacher ratio, secondary 79
2.2 Tertiary education 16.3 116
2.2.1  Tertiary enrolment, % gross 215 86
222 Graduates in science & engineering, % ... 6.0 102 O
223 Tertiary inbound mobility, %. n/a n/a
224 Gross tertiary outbound enrolment, % ... 26 32
2.3 Research & development (R&D) 65
23.1  Researchers, headcounts/mn pop. . n/a
232 Gross expenditure on R&D, % GDP .n/a n/a
233 Quality of scientific research institutionst 122 ©
3 Infrastructure 30.1 83
3.1 Information & communication technologies (ICT).......29.1 82
3.1 ICT access*® n/a n/a
312 ICT use* n/a n/a
3.1.3  Government’s online service* 399 94
3.14  E-participation* 184 71
3.2 General infrastructure 528 20 @
3.2.1  Electricity output, kWh/cap n/a n/a
322  Electricity consumption, KWh/Cap ... n/a n/a
323 Quality of trade & transport infrastructure™ ... n/a n/a
324  Gross capital formation, % GDP 255 38
33 Ecological sustainability 85 125 O
33.1  GDP/unit of energy use, 2000 PPP$/kg Oil €Q v n/a n/a
332  Environmental performance* n/a n/a
333 1SO 14001 environmental certificates/bn PPP$ GDP......1.1 58
4 Market sophistication.........cccceceeeeeversuennnnnes 29.8 113
4.1 Credit 19.1 94
4.1.1  Ease of getting credit* 270 88
4.1.2  Domestic credit to private sector, % GDP ... 622 53
4.1.3  Microfinance gross 10ans, % GDP ... 09 40
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Investment.
Ease of protecting investors*
Market capitalization, % GDP
Total value of stocks traded, % GDP
Venture capital deals/tr PPP$ GDP...

Trade & competition
Applied tariff rate, weighted mean, %
Non-agricultural mkt access weighted tariff, %
Imports of goods & services, % GDP ...

Exports of goods & services, % GDP..... .
Intensity of local COMPELItIONT ...

Business sophistication...
Knowledge workers
Knowledge-intensive employment, %....
Firms offering formal training, % firms....
R&D performed by DUSINESS, %....c..ccrorrsirsrirsvsrsee
R&D financed by business, %
GMAT mean score
GMAT test takers/mn Pop. 20-34 ...

Innovation linkages 33.4
University/industry research collaborationt ... 24.2
State of cluster developmentt 26.1
R&D financed by abroad, % n/a
JV=strategic alliance deals/tr PPPS GDP ... 0.0
PCT patent filings with foreign inventor, %.............. 100.0
Knowledge absorption 26.8
Royalty & license fees payments/th GDP.......wwerccn 1.0

High-tech imports less re-imports, %......
Computer & comm. service imports, %..
FDI net inflows, % GDP

Knowledge & technology outputs
Knowledge creation
Domestic resident patent ap/bn PPP$ GDP..
PCT resident patent ap/bn PPP$S GDP

Domestic res utility model ap/bn PPP$ GDP
Scientific & technical articles/bn PPP$ GDP...

Knowledge impact
Growth rate of PPPS GDP/WOTKEr, % ....ooooeeseesesieren
New businesses/th pop. 15-64
Computer software spending, % GDP
ISO 9001 quality certificates/bn PPP$ GDP

Knowledge diffusion
Royalty & license fees receipts/th GDP....
High-tech exports less re-exports, %
Computer & comm. service eXports, % ...
FDI net outflows, % GDP

Creative outputs
Creative intangibles
Domestic res trademark reg/bn PPPS GDP......vcvnee
Madrid resident trademark reg/bn PPP$ GDP
ICT & business model creationt .
ICT & organizational model creationt ...

Creative goods & services
Recreation & culture consumption, %
National feature films/mn pop. 15-69
Paid-for dailies, circulation/th pop. 15-69..
Creative goods exports, % 0.0

Creative services exports, % n/a
Online creativity.

Generic top-level domains (TLDs)/th pop. 15-69
Country-code TLDs/th pop. 15-69
Wikipedia monthly edits/mn pop. 15-69...
Video uploads on YouTube/pop. 15-69

109
100
n/a
n/a

65

92
95
123
20
23
103

91
72
65

n/a

n/a

n/a
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29
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123
n/a
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Key indicators
Population (millions) 9.9
GDP per capita, PPP$ 1,491.5
GDP (USS billions) 75
Score (0~100)

orvalue (hard data) ~ Rank
Global Innovation Index 2012 (out of 141).......cceeeevueuenes 244 125
Innovation Output Sub-Index 220 108
Innovation Input Sub-Index 267 132
Innovation Efficiency Index 0.8 36
Global Innovation Index 2011 (out of 125) 18
6112012 rank among Gl 2011 ec ies (125) 15
1 Institutions 44.7 102
1.1 Political environment 573 66
1.1.1  Political stability* 727 53
1.1.2 Government effectiveness* 269 100
113 Press freedom* 723 70
1.2 Regulatory environment. 64.4 77
1.2.1  Regulatory quality* 435 94
1.22  Rule of law* 284 105
1.23  Cost of redundancy dismissal, salary weeks ................ 116 47
1.3 Business environment 124 136
1.3.1 Ease of starting a business* 7.1 130
132 Ease of resolving insolvency* 223 109
133  Ease of paying taxes* 79 129
2 Human capital & research........c.cceceeuruecnee 20.5 123
2.1 Education 36.7 114
2.1.1  Current expenditure on education, % GNI ... 43 65
212 Public expenditure/pupil, % GDP/Cap ...resersrsrsien 170 79
2.1.3  School life expectancy, years 94 120
214 PISA scales in reading, maths, & SCIENCE ..ovvvvvsrrrrsersrn n/a n/a
215 Pupil-teacher ratio, secondary 239 108
2.2 Tertiary education 4.6 137
2.2.1  Tertiary enrolment, % gross 6.0 116
222 Graduates in science & engineering, % ... n/a n/a
223 Tertiary inbound mobility, %. n/a n/a
224 Gross tertiary outbound enrolment, % ... 04 103
2.3 Research & development (R&D) ..........ccueeeeneeenreenseernneennne 20.1 73
23.1  Researchers, headcounts/mn po 1233 95
232 Gross expenditure on R&D, % GDP.. n/a n/a
233 Quality of scientific research institutionst . 79
3 Infrastructure 24.8 106
3.1 Information & communication technologies (ICT)........ 12.7 129
3.1 ICT access*® 222 113
312 ICT use* 12 132
3.1.3  Government'’s ONliNe SErVICE ... 196 132
3.14  E-participation* 79 98
3.2 General infrastructure 302 99
3.2.1  Electricity output, kWh/cap 135 124
322  Electricity consumption, KWH/Cap ... 879 122
323 Quality of trade & transport infrastructure® ... 370 74
324  Gross capital formation, % GDP 258 37
33 Ecological sustainability 31.5 65
33.1  GDP/unit of energy use, 2000 PPP$/kg il €q ovvvvvrvrre 29 101
332  Environmental performance* 504 77
333 1SO 14001 environmental certificates/bn PPP$S GDP.....n/a  n/a
4 Market sophistication........cccceceeeeeversnennnenes 12.1 141
4.1 Credit 105 121
4.1.1  Ease of getting credit* 28 126
4.1.2  Domestic credit to private sector, % GDP ... 23.1 109
4.1.3  Microfinance gross 10ans, % GDP ... 19 22
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Benin

Investment. 3.6
Ease of protecting investors* 7.1
Market capitalization, % GDP
Total value of stocks traded, % GDP..
Venture capital deals/tr PPP$ GDP

Trade & competition
Applied tariff rate, weighted mean, %
Non-agricultural mkt access weighted tariff, %..
Imports of goods & services, % GDP
Exports of goods & services, % GDP
Intensity of local COMPELItIONT ...

Business sophistication
Knowledge workers
Knowledge-intensive employment, %......
Firms offering formal training, % firms

R&D performed by DUSINESS, %....c.ccovrsirsirsirseeirsec
R&D financed by business, %
GMAT mean score
GMAT test takers/mn pop. 20-34 .......rcsrsrsmsrsninns

Innovation linkages 26.2
University/industry research collaborationt ... 385
State of cluster developmentt 272
R&D financed by abroad, % n/a
WV=strategic alliance deals/tr PPPS GDP.......oovvvvvsrrn 0.0
PCT patent filings with foreign inVentor, % ... n/a
Knowledge absorption 29.8
Royalty & license fees payments/th GDP........wrren 0.5

High-tech imports less re-imports, %
Computer & comm. service imports, %...
FDI net inflows, % GDP

Knowledge & technology outputs........... 21.2
Knowledge creation
Domestic resident patent ap/bn PPP$ GDP
PCT resident patent ap/bn PPP$S GDP
Domestic res utility model ap/bn PPP$ GDP..
Scientific & technical articles/bn PPP$ GDP

Knowledge impact
Growth rate of PPPS GDP/worker, %
New businesses/th pop. 15-64

Computer software spending, % GDP
ISO 9001 quality certificates/on PPP$ GDP.

Knowledge diffusion
Royalty & license fees receipts/th GDP.
High-tech exports less re-exports, % .
Computer & comm. service eXports, % ... 242
FDI net outflows, % GDP 0.5

Creative outputs
Creative intangibles
Domestic res trademark reg/bn PPPS GDP.....cccocec
Madrid resident trademark reg/bn PPP$ GDP
ICT & business model creationt

ICT & organizational model creationt ...

Creative goods & services
Recreation & culture consumption, %
National feature films/mn pop. 15-69
Paid-for dailies, circulation/th pop. 15-69
Creative goods exports, %
Creative services exports, %

Online creativity.
Generic top-level domains (TLDs)/th pop. 15-69..
Country-code TLDs/th pop. 15-69

Wikipedia monthly edits/mn pop. 15-69
Video uploads on YouTube/pop. 15-69..

129
123
n/a
n/a

65

140
138
138
115
133

89

118
93
n/a
57
n/a
n/a
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114
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Bolivia (Plurinational State of)

Key indicators
Population (millions) 10.6
GDP per capita, PPP$ 4,843.2
GDP (US$ billions) 239
Score (0~100)

orvalue (hard data) ~ Rank
Global Innovation Index 2012 (out of 141)......cceceerereurenenens 25.8 114
Innovation Output Sub-Index 203 120
Innovation Input Sub-Index 313 108
Innovation Efficiency Index 0.6 103
Global Innovation Index 2011 (out of 125) 12
6112012 rank among GlI 2011 ec jes (125) 105
1 Institutions 325136 o
1.1 Political environment 503 85
1.1.1  Political stability* 557 91
1.1.2 Government effectiveness* 291 93
113 Press freedom* 662 85
1.2 Regulatory environment. 252 136 O
1.2.1  Regulatory quality* 31,0 124 ©
1.22  Rule of law* 195 129 O
123 Cost of redundancy dismissal, salary weeks.............. n/a n/a
1.3 Business environment 22.0 123
1.3.1 Ease of starting a business* 21 137 O
132  Ease of resolving insolvency* 618 54 @
133  Ease of paying taxes* 21 137 O
2 Human capital & research...........ccceeveeucuce 28.7 97
2.1 Education 49.3 76
2.1.1  Current expenditure on education, % GNI ... 47 50 @
212 Public expenditure/pupil, % GDP/Cap ...resrsrsrsinen 75
213  School life expectancy, years 61
214  PISA scales in reading, maths, & science n/a
215 Pupil-teacher ratio, secondary 88
2.2 Tertiary education 93
2.2.1  Tertiary enrolment, % gross 61
222  Graduates in science & engineering, % ... n/a n/a
223 Tertiary inbound mobility, %. n/a n/a
224 Gross tertiary outbound enrolment, % ... 10 77
2.3 Research & development (R&D).. ..13.2 116
23.1  Researchers, headcounts/mn pop. . 96
232  Gross expenditure on R&D, % GDP .03 72
233 Quality of scientific research institutionst 105
3 Infrastructure 24.8 105
3.1 Information & communication technologies (ICT).......24.6 95
3.1 ICT access*® 284 102
312 ICT use* 77 97
3.1.3  Government’s ONliNe SErVICE ... 412 92
3.14  E-participation* 211 63
3.2 General infrastructure 22.8 129 O
3.2.1  Electricity output, kWh/cap 5983 105
322  Electricity consumption, KWh/Cap ... 5533 103
323 Quality of trade & transport infrastructure*. 310 99
324  Gross capital formation, % GDP 118
3.3 Ecological sustainability 27.1 88
33.1  GDP/unit of energy use, 2000 PPP$/kg Oil €Q oo 45 84
332  Environmental performance* 546 60
333 1SO 14001 environmental certificates/bn PPP$ GDP......0.5 80
4 Market sophistication.........cccceceeeeeversuennnnnes 37.0 74
4.1 Credit 444 36 @
4.1.1  Ease of getting credit* 211 104
4.1.2  Domestic credit to private sector, % GDP ... 403 80
4.1.3  Microfinance gross 10ans, % GDP ... 114 )

4.2

421
422
423
424

4.3

4.3.1
432
433
434
435

5.1
511
512
513
514
515
516

52

521
522
523
524
525

53

531
532
533
534

6.1

6.1.1
6.12
6.1.3
6.14

6.2

6.2.1
6.2.2
6.23
6.24

6.3

6.3.1
6.32
633
6.34

7.1

7.0
712
713
714

7.2

7.2
722
723
724
7.25

7.3

731
732
733
734

Investment. 55
Ease of protecting investors* 15.8
Market capitalization, % GDP
Total value of stocks traded, % GDP
Venture capital deals/tr PPP$ GDP...

Trade & competition
Applied tariff rate, weighted mean, %
Non-agricultural mkt access weighted tariff, %
Imports of goods & services, % GDP ...
Exports of goods & services, % GDP..... R
Intensity of local COMPELItIONT ... 46.0

Business sophistication...
Knowledge workers
Knowledge-intensive employment, %....
Firms offering formal training, % firms....
R&D performed by business, %
R&D financed by business, %
GMAT mean score
GMAT test takers/mn pop. 20-34 ......cresssmsssninns

Innovation linkages
University/industry research collaborationt..
State of cluster developmentt

R&D financed by abroad, %
JV=strategic alliance deals/tr PPPS GDP.....ocoocvvcsrs
PCT patent filings with foreign inVentor, 9.

Knowledge absorption 28.6
Royalty & license fees payments/th GDP.......wwerccn 1.0
High-tech imports less re-imports, %......
Computer & comm. service imports, %..
FDI net inflows, % GDP

Knowledge & technology outputs
Knowledge creation
Domestic resident patent ap/bn PPP$ GDP..
PCT resident patent ap/bn PPP$S GDP

Domestic res utility model ap/bn PPP$ GDP
Scientific & technical articles/bn PPP$ GDP...

Knowledge impact
Growth rate of PPPS GDP/worker, %
New businesses/th pop. 15-64

Computer software spending, % GDP
ISO 9001 quality certificates/bn PPP$ GDP

Knowledge diffusion
Royalty & license fees receipts/th GDP....
High-tech exports less re-exports, %

Computer & comm. Service eXports, % ...
FDI net outflows, % GDP

Creative outputs
Creative intangibles
Domestic res trademark reg/bn PPPS GDP......cvvvnee
Madrid resident trademark reg/bn PPP$ GDP
ICT & business model creationt .
ICT & organizational model creationt ...

Creative goods & services 12.7
Recreation & culture CONSUMPLION, %0 ... 25
National feature films/mn pop. 15-69 4.2

Paid-for dailies, circulation/th pop. 15-69.. 6.1
Creative goods exports, % 13
Creative services exports, % 0.6
Online creativity.

Generic top-level domains (TLDs)/th pop. 15-69
Country-code TLDs/th pop. 15-69
Wikipedia monthly edits/mn pop. 15-69...
Video uploads on YouTube/pop. 15-69

124
110
84
102
65

81
83
11
92
60
129

100

102

133
129

107




Key indicators

Population (millions) 3.9
GDP per capita, PPP$ 8,174.1
GDP (USS billions) 18.3

Score (0-100)
orvalue (hard data) ~ Rank

Global Innovation Index 2012 (out of 141).....ccccceeuererecnenee 342 72

Innovation Output Sub-Index 26.9 80
Innovation Input Sub-Index 414 66
Innovation Efficiency Index 06 102
Global Innovation Index 2011 (out of 125) 76
6112012 rank among GlI 2011 ec ies (125) 70
1 Institutions 514 79
1.1 Political environment 503 84
1.1 Political stability* 49.2 103
1.1.2 Government effectiveness* 217 114
113 Press freedom* 80.1 49
1.2 Regulatory environment. 70.6 51
1.2.1  Regulatory quality* 492 76
1.22  Rule of law* 381 77
123 Cost of redundancy dismissal, salary weeks ... 92 30 @
1.3 Business environment 33.3 101
1.3.1 Ease of starting a business* 50 133 O
132  Ease of resolving insolvency* 510 69
133  Ease of paying taxes* 438 79
2 Human capital & research...........ccceeveeucuce 416 52
2.1 Education 70.3 9@
2.1.1  Current expenditure on education, % GNI ... n/a n/a
2.1.2 Public expenditure/pupil, % GDP/CapP .cowrrcerirsvriiersri n/a
213  School life expectancy, years 62
214  PISA scales in reading, maths, & science n/a
215 Pupil-teacher ratio, secondary 56
2.2 Tertiary education 51
221  Tertiary enrolment, % gross 66
222 Graduates in science & engineering, % ... n/a n/a
223 Tertiary inbound mobility, %. n/a n/a
224 Gross tertiary outbound enrolment, % ... 42 16 @
2.3 Research & development (R&D) ..........ccveeeenveenreenneeunneennne 14.3 108
23.1  Researchers, headcounts/mn po 7814 61
232  Gross expenditure on R&D, % GDP.. 00 113 O
233 Quality of scientific research institutionst . 70 95
3 Infrastructure 289 90
3.1 Information & communication technologies (ICT).......26.9 89
311 ICT access*® 435 68
312 ICT use* 26.7 49
3.1.3  Government’s online service* 373 98
3.14  E-participation® 00 127 O
3.2 General infrastructure 108
3.2.1  Electricity output, kWh/cap 51
322  Electricity consumption, kWh/cap 59
323 Quality of trade & transport infrastructure® 102
324  Gross capital formation, % GDP 96
33 Ecological sustainability 30.8 69
33.1  GDP/unit of energy use, 2000 PPP$/kg il €q v 56 63
332  Environmental performance* 368 116 ©

333  ISO 14001 environmental certificates/bn PPP$ GDP.....33 29 @

4 Market sophistication........cccceceeeeenersrennnnnes 41.2 58
4.1 Credit 378 48
4.1.1  Ease of getting credit* 504 62
4.1.2  Domestic credit to private sector, % GDP ... 547 59
4.1.3  Microfinance gross 10ans, % GDP ... 38 13 e

4.2

421
422
423
424

4.3

431
432
433
434
435

5.1

511
512
513
514
515
516

52

521
522
523
524
525

53

53.1
532
533
534

6.1

6.1.1
6.12
6.1.3
6.14

6.2

6.2.1
6.2.2
6.23
6.24

6.3

6.3.1
6.32
6.33
6.3.4

7.1

7.0
712
713
714

7.2

7.2
722
723
724
7.25

7.3

731
732
733
734

Bosnia and Herzegovina

Investment. 18.0
Ease of protecting investors* 359
Market capitalization, % GDP
Total value of stocks traded, % GDP..
Venture capital deals/tr PPP$ GDP

Trade & competition
Applied tariff rate, weighted mean, %
Non-agricultural mkt access weighted tariff, %..
Imports of goods & services, % GDP
Exports of goods & services, % GDP
Intensity of local COMPELItIONT ... 47.0

Business sophistication
Knowledge workers
Knowledge-intensive employment, %......
Firms offering formal training, % firms

R&D performed by DUSINESS, %....c.ccorciriirsirsecirecn
R&D financed by business, %
GMAT mean score
GMAT test takers/mn pop. 20-34 ......cwresrsrsmsssninns

Innovation linkages 43.1
University/industry research collaborationt
State of cluster developmentt

R&D financed by abroad, % n/a
WV=strategic alliance deals/tr PPPS GDP........oovvvvvsrrn 0.0
PCT patent filings with foreign inventor, %............. 100.0
Knowledge absorption 24.4
Royalty & license fees payments/th GDP......cwwcrrn 0.3

High-tech imports less re-imports, %
Computer & comm. service imports, %...
FDI net inflows, % GDP

Knowledge & technology outputs........... 25.9
Knowledge creation
Domestic resident patent ap/bn PPP$ GDP
PCT resident patent ap/bn PPP$S GDP

Domestic res utility model ap/bn PPP$ GDP..
Scientific & technical articles/bn PPP$ GDP

Knowledge impact
Growth rate of PPPS GDP/worker, %
New businesses/th pop. 15-64

Computer software spending, % GDP
ISO 9001 quality certificates/on PPP$ GDP.

Knowledge diffusion
Royalty & license fees receipts/th GDP.
High-tech exports less re-exports, %
Computer & comm. service eXports, % ... 30.5
FDI net outflows, % GDP 0.3

Creative outputs
Creative intangibles
Domestic res trademark reg/bn PPPS GDP......ccccvvrvvr.
Madrid resident trademark reg/bn PPP$ GDP
ICT & business model creationt

ICT & organizational model creationt ... 30.5
Creative goods & services 19.9
Recreation & culture CONSUMPLION, %0 ...vevrerseesersrsrerns 4.7

National feature films/mn pop. 15-69
Paid-for dailies, circulation/th pop. 15-69
Creative goods exports, %
Creative services exports, %

Online creativity.
Generic top-level domains (TLDs)/th pop. 15-69..
Country-code TLDs/th pop. 15-69

Wikipedia monthly edits/mn pop. 15-69

Video uploads on YouTube/pop. 15-69..

92
76
n/a
n/a
65

43
40
4
39
75
127

45
30
n/a
6
n/a
n/a
82
81

43
81
75
n/a
114

127

103
120

74
57
49
71
36
88

54
66
63
48
44
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Botswana

Key indicators

Population (millions) 1.9
GDP per capita, PPP$ 16,279.5
GDP (USS billions) 16.4

Score (0-100)
orvalue (hard data) ~ Rank

Global Innovation Index 2012 (out of 141).....ccccecereresusrennes 314 85

Innovation Output Sub-Index 199 121
Innovation Input Sub-Index 48 54
Innovation Efficiency Index 0.5 139
Global Innovation Index 2011 (out of 125) 79
6112012 rank among GlI 2011 ec ies (125) 81
1 Institutions 723 31
1.1 Political environment 756 33
1.1.1  Political stability* 873 20
1.1.2 Government effectiveness* 543 48
113 Press freedom* 851 38
1.2 Regulatory environment. 68.7 64
1.2.1  Regulatory quality* 637 51
1.22  Rule of law* 653 41
1.23  Cost of redundancy dismissal, salary weeks.................. 21.7 100
1.3 Business environment 726 26
1.3.1 Ease of starting a business* 474 74
132 Ease of resolving insolvency* 827 25
133  Ease of paying taxes* 877 18
2 Human capital & research...........ccceeveeucuce 375 62
2.1 Education 64.2 20
2.1.1  Current expenditure on education, % GNI ... 7.6 6
212 Public expenditure/pupil, % GDP/Cap ...resrsrsrsinen . 14
213  School life expectancy, years 83
214  PISA scales in reading, maths, & science n/a
215 Pupil-teacher ratio, secondary 63
2.2 Tertiary education 79
2.2.1  Tertiary enrolment, % gross 13
222 Graduates in science & engineering, % ... 130 86
223 Tertiary inbound mobility, %. 42 34
224 Gross tertiary outbound enrolment, % ... 40 18
2.3 Research & development (R&D).. 194 82
23.1  Researchers, headcounts/mn pop. : 59
232 Gross expenditure on R&D, % GDP .05 55
233 Quality of scientific research institutionst 78
3 Infrastructure 30.2 82
3.1 Information & communication technologies (ICT)........ 186 107
3.1 ICT access*® 312 98
312 ICT use* 44 110
3.1.3  Government’s online service* 360 102
3.14  E-participation* 26 115
3.2 General infrastructure 359 73
3.2.1  Electricity output, kWh/cap 2453 112
322  Electricity consumption, KWh/Cap ... 1,527.7 80
323 Quality of trade & transport infrastructure*. 273 111
324  Gross capital formation, % GDP 7
33 Ecological sustainability 36.3 55
33.1  GDP/unit of energy use, 2000 PPP$/kg Oil €q ovvvrvrvrcs 92 19
332  Environmental performance* 537 o4
333 1SO 14001 environmental certificates/bn PPP$ GDP......0.1 126
4 Market sophistication.........cccceceeeeenersuennnnnes 35.1 86
4.1 Credit 31.7 63
4.1.1  Ease of getting credit* 577 43
4.1.2  Domestic credit to private sector, % GDP ... 234 108
4.1.3  Microfinance gross 10ans, % GDP ... n/a n/a

00

[ X ]

4.2

4.2
422
423
424

4.3

4.3.1
432
433
434
435

5.1

511
512
513
514
515
516

52

521
522
523
524
525

53

531
532
533
534

6.1

6.1.1
6.12
6.1.3
6.14

6.2

6.2.1
6.2.2
6.23
6.24

6.3

6.3.1
6.32
633
6.34

7.1

7.0
712
713
714

7.2

7.2
722
723
724
7.25

7.3

731
732
733
734

Investment.
Ease of protecting investors*
Market capitalization, % GDP
Total value of stocks traded, % GDP
Venture capital deals/tr PPP$ GDP...

Trade & competition 54.2
Applied tariff rate, weighted mean, %
Non-agricultural mkt access weighted tariff, %
Imports of goods & services, % GDP ...

Exports of goods & services, % GDP..... .
Intensity of local COMPELItIONT ...

Business sophistication...
Knowledge workers
Knowledge-intensive employment, %....
Firms offering formal training, % firms.... N
R&D performed by BUSINESS, %......ccovvrvrirsririrsssririns
R&D financed by business, %
GMAT mean score
GMAT test takers/mn pop. 20-34 ....crsmesmsssninns

Innovation linkages
University/industry research collaborationt..
State of cluster developmentt

R&D financed by abroad, %

JV=strategic alliance deals/tr PPPS GDP ......coovvomcsinc 6.6
PCT patent filings with foreign inventor, %.............. 100.0
Knowledge absorption 32.1
Royalty & license fees payments/th GDP.......wwerccn 0.8

High-tech imports less re-imports, %......
Computer & comm. service imports, %..
FDI net inflows, % GDP

Knowledge & technology outputs
Knowledge creation
Domestic resident patent ap/bn PPP$ GDP..
PCT resident patent ap/bn PPP$S GDP

Domestic res utility model ap/bn PPP$ GDP
Scientific & technical articles/bn PPP$ GDP...

Knowledge impact
Growth rate of PPPS GDP/worker, %
New businesses/th pop. 15-64

Computer software spending, % GDP
ISO 9001 quality certificates/bn PPP$ GDP

Knowledge diffusion
Royalty & license fees receipts/th GDP....
High-tech exports less re-exports, %

Computer & comm. Service eXports, % ...
FDI net outflows, % GDP

Creative outputs 19.7
Creative intangibles
Domestic res trademark reg/bn PPPS GDP......cvvvnee
Madrid resident trademark reg/bn PPP$ GDP
ICT & business model creationt
ICT & organizational model creationt ... 530

Creative goods & services
Recreation & culture consumption, %
National feature films/mn pop. 15-69
Paid-for dailies, circulation/th pop. 15-69.. X
Creative goods exports, % 0.1

Creative services exports, % 1.2
Online creativity.

Generic top-level domains (TLDs)/th pop. 15-69
Country-code TLDs/th pop. 15-69
Wikipedia monthly edits/mn pop. 15-69...
Video uploads on YouTube/pop. 15-69

85
35
64
71
65 O

114
81
124 O
98
96
71

67

83

81

26 @

69
n/a
106

93

40
64
85
n/a
98

79
n/a
81
48

106

120

109
n/a
59 O
115 O
51

127 O
n/a
n/a
116
113
67

98
118
108

98

78




Key indicators
Population (millions) 194.9
GDP per capita, PPP$ 11,845.8
GDP (USS billions) 2,517.9
Score (0~100)

orvalue (hard data) ~ Rank
Global Innovation Index 2012 (out of 141)........cceeeererernnens 36,6 58
Innovation Output Sub-Index 33.0 52
Innovation Input Sub-Index 40.2 69
Innovation Efficiency Index 0.8 39
Global Innovation Index 2011 (out of 125) 47
6112012 rank among GlI 2011 ec ies (125) 56
1 Institutions 504 84
1.1 Political environment 596 62
1.1.1  Political stability* 66.5 63
1.1.2 Government effectiveness* 428 65
113 Press freedom* 694 78
1.2 Regulatory environment. 71.0 48
1.2.1  Regulatory quality* 565 67
1.22  Rule of law* 478 58
1.23  Cost of redundancy dismissal, salary weeks ................ 132 58
1.3 Business environment 20.6 127 O
1.3.1 Ease of starting a business* 280 101
132  Ease of resolving insolvency* 151 119 O
133  Ease of paying taxes* 187 113 ©
2 Human capital & research........cccecevuvuecnee 315 83
2.1 Education 49.6 73
2.1.1  Current expenditure on education, % GNI ... 48 43
212 Public expenditure/pupil, % GDP/Cap ...resersrsrsien 67
2.1.3  School life expectancy, years 49
214  PISA scales in reading, maths, & science 56 O
215 Pupil-teacher ratio, secondary 83
2.2 Tertiary education 164 115 O
221  Tertiary enrolment, % gross 36.1 65
222 Graduates in science & engineering, % ... 122 91 O
223 Tertiary inbound mobility, %. 00 90 ©
224 Gross tertiary outbound enrolment, % ... 02 129 O
2.3 Research & development (R&D) ..........ccveeenveenreenseeenneennne 284 47
23.1  Researchers, headcounts/mn po 1,001 52
232 Gross expenditure on R&D, % GDP.. 10 34
233 Quality of scientific research institutionst . 23 40
3 Infrastructure 39.1 49
3.1 Information & communication technologies (ICT)........ 46.1 47
3.1 ICT access*® 462 62
312 ICT use* 61
3.1.3  Government’s ONliNg SErVICE ... 32
3.14  E-participation* 31 @
3.2 General infrastructure 81
3.2.1  Electricity output, kWh/cap 68
322  Electricity consumption, kWh/cap 66
323 Quality of trade & transport infrastructure® 36
324  Gross capital formation, % GDP 100
33 Ecological sustainability 36.6 54
33.1  GDP/unit of energy use, 2000 PPP$/kg il €Q v 69 39
332  Environmental performance* 609 29 @
333 1SO 14001 environmental certificates/bn PPP$ GDP......1.3 55
4 Market sophistication........cccceceeeeeversnennnenes 35,6 82
4.1 Credit 153 108
4.1.1  Ease of getting credit* 270 88
4.1.2  Domestic credit to private sector, % GDP ... 570 55
4.1.3  Microfinance gross 10ans, % GDP ... 01 720

4.2

421
422
423
424

4.3

431
432
433
434
435

5.1

511
512
513
514
515
516

52

521
522
523
524
525

53

53.1
532
533
534

6.1

6.1.1
6.12
6.1.3
6.14

6.2

6.2.1
6.2.2
6.23
6.24

6.3

6.3.1
6.32
6.33
6.34

7.1

7.0
712
713
714

7.2

7.2
722
723
724
7.25

7.3

731
732
733
734

Investment.
Ease of protecting investors*
Market capitalization, % GDP
Total value of stocks traded, % GDP..
Venture capital deals/tr PPP$ GDP

Trade & competition
Applied tariff rate, weighted mean, %
Non-agricultural mkt access weighted tariff, %..
Imports of goods & services, % GDP
Exports of goods & services, % GDP
Intensity of local COMPELItIONT ...

Business sophistication
Knowledge workers
Knowledge-intensive employment, %......
Firms offering formal training, % firms

R&D performed by DUSINESS, %......ccvvrorrririrsririrrrsrrns
R&D financed by business, %
GMAT mean score
GMAT test takers/mn pop. 20-34 ...

Innovation linkages
University/industry research collaborationt
State of cluster developmentt

R&D financed by abroad, %
WV-strategic alliance deals/tr PPPS GDP.......ccocvvvcssis
PCT patent filings with foreign inventor, %.................

Knowledge absorption 42.6
Royalty & license fees payments/th GDP......cwwrrrn 14
High-tech imports less re-imports, %
Computer & comm. service imports, %...
FDI net inflows, % GDP

Knowledge & technology outputs........... 30.5
Knowledge creation
Domestic resident patent ap/bn PPP$ GDP
PCT resident patent ap/bn PPP$S GDP
Domestic res utility model ap/bn PPP$ GDP..
Scientific & technical articles/bn PPP$ GDP

Knowledge impact 34.9
Growth rate of PPPS GDP/WOTKET, % ....ooooveeeeeseeseesee 4.1
New businesses/th pop. 15-64
Computer software spending, % GDP
ISO 9001 quality certificates/on PPP$ GDP.

Knowledge diffusion
Royalty & license fees receipts/th GDP.
High-tech exports less re-exports, %
Computer & comm. service eXports, % ... 57.0
FDI net outflows, % GDP 0.6

Creative outputs
Creative intangibles
Domestic res trademark reg/bn PPPS GDP......ccccvvrvvr.
Madrid resident trademark reg/bn PPP$ GDP
ICT & business model creationt

ICT & organizational model creationt ...

Creative goods & services 29.7
Recreation & culture CONSUMPLION, %0 ...cevvversersersrsnes 5.1
National feature films/mn pop. 15-69
Paid-for dailies, circulation/th pop. 15-69
Creative goods exports, %
Creative services exports, %

Online creativity.
Generic top-level domains (TLDs)/th pop. 15-69..
Country-code TLDs/th pop. 15-69

Wikipedia monthly edits/mn pop. 15-69
Video uploads on YouTube/pop. 15-69..
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Brunei Darussalam

Key indicators

Population (millions) 0.4
GDP per capita, PPP$ 49,517.8
GDP (USS billions) 15.6

Score (0-100)
orvalue (hard data) ~ Rank

Global Innovation Index 2012 (out of 141).....ccccecvseresusennss 37.7 53

Innovation Output Sub-Index 29.7 69
Innovation Input Sub-Index 458 46
Innovation Efficiency Index 06 104
Global Innovation Index 2011 (out of 125) 75
6112012 rank among GlI 2011 ec ies (125) 51
1 Institutions 73.5 28
1.1 Political environment 71.6 41
1.1.1  Political stability* 953 4
1.1.2 Government effectiveness* 642 34
113 Press freedom* 553 100
1.2 Regulatory environment. 872 22
1.2.1  Regulatory quality* 800 27
1.22  Rule of law* 689 35
1.23  Cost of redundancy dismissal, salary weeks ... 8.0 1
1.3 Business environment 61.6 39
1.3.1 Ease of starting a business* 215 110
132  Ease of resolving insolvency* 733 38
133  Ease of paying taxes* 899 15
2 Human capital & research........c.cceceeuveecnee 36.2 66
2.1 Education 435 98
2.1.1  Current expenditure on education, % GNI ... 20 125
2.1.2  Public expenditure/pupil, % GDP/Cap....wmrerresrisersers 72 114
2.1.3  School life expectancy, years 150 34
214  PISA scales in reading, maths, & science n/a
215 Pupil-teacher ratio, secondary 33
2.2 Tertiary education 17
221  Tertiary enrolment, % gross 93
222 Graduates in science & engineering, % ... 219 39
223 Tertiary inbound mobility, %. 40 35
224 Gross tertiary outbound enrolment, % ... 9.0 1
2.3 Research & development (R&D).. ..14.9 106
23.1  Researchers, headcounts/mn pop. 64
232 Gross expenditure on R&D, % GDP .00 110
233 Quality of scientific research institutionst 82
3 Infrastructure 383 52
3.1 Information & communication technologies (ICT)........ 53.0 35
311 ICT access*® 65.1 34
312 ICT use* 40.1 38
3.1.3  Government’s online service* 595 44
3.14  E-participation® 474 34
3.2 General infrastructure 349 79
3.2.1  Electricity output, kWh/cap 16
322  Electricity consumption, kWh/cap. 16
323 Quality of trade & transport infrastructure®. n/a n/a
324  Gross capital formation, % GDP 135
33 Ecological sustainability 269 89
33.1  GDP/unit of energy use, 2000 PPP$/kg il €q oo 26 106
332  Environmental performance* 625 26

333  I1SO 14001 environmental certificates/bn PPP$ GDP......1.0 61

4 Market sophistication.........cccceceeeeenersuennnnnes 44,5 47
4.1 Credit 17.3 101
4.1.1  Ease of getting credit* 211 104
4.1.2  Domestic credit to private sector, % GDP ... 445 75
4.1.3  Microfinance gross 10ans, % GDP ... n/a n/a

4.2

4.2
422
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4.3

4.3.1
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434
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5.1

511
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521
522
523
524
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53

531
532
533
534

6.1

6.1.1
6.12
6.1.3
6.14

6.2

6.2.1
6.2.2
6.23
6.24

6.3

6.3.1
6.32
633
6.3.4

7.1

7.0
712
713
714

7.2

7.2
722
723
724
7.25

7.3

731
732
733
734

Investment. 44.8
Ease of protecting investors* 223
Market capitalization, % GDP
Total value of stocks traded, % GDP
Venture capital deals/tr PPP$ GDP...

Trade & competition
Applied tariff rate, weighted mean, %
Non-agricultural mkt access weighted tariff, %
Imports of goods & services, % GDP ...

Exports of goods & services, % GDP..... .
Intensity of local COMPELItIONT ...

Business sophistication...
Knowledge workers
Knowledge-intensive employment, %....
Firms offering formal training, % firms....
R&D performed by business, %
R&D financed by business, %
GMAT mean score
GMAT test takers/mn pop. 20-34 .....cresmssmsssninns

Innovation linkages
University/industry research collaborationt..
State of cluster developmentt

R&D financed by abroad, %
JV=strategic alliance deals/tr PPPS GDP.......cocvvcsss
PCT patent filings with foreign inventor, %...............

Knowledge absorption 30.0
Royalty & license fees payments/th GDP.......wwerccn 0.7
High-tech imports less re-imports, %......
Computer & comm. service imports, %..
FDI net inflows, % GDP

Knowledge & technology outputs
Knowledge creation
Domestic resident patent ap/bn PPP$ GDP..
PCT resident patent ap/bn PPP$S GDP

Domestic res utility model ap/bn PPP$ GDP
Scientific & technical articles/bn PPP$ GDP...

Knowledge impact
Growth rate of PPPS GDP/worker, %
New businesses/th pop. 15-64

Computer software spending, % GDP
ISO 9001 quality certificates/bn PPP$ GDP

Knowledge diffusion
Royalty & license fees receipts/th GDP....
High-tech exports less re-exports, %
Computer & comm. service eXports, % ...
FDI net outflows, % GDP

Creative outputs
Creative intangibles
Domestic res trademark reg/bn PPPS GDP......vcvnee
Madrid resident trademark reg/bn PPP$ GDP
ICT & business model creationt .
ICT & organizational model creationt ...

Creative goods & services
Recreation & culture consumption, %
National feature films/mn pop. 15-69
Paid-for dailies, circulation/th pop. 15-69..

Creative goods exports, % 0.1
Creative services exports, % n/a
Online creativity.

Generic top-level domains (TLDs)/th pop. 15-69
Country-code TLDs/th pop. 15-69
Wikipedia monthly edits/mn pop. 15-69...
Video uploads on YouTube/pop. 15-69

100

136 O

104

114 O




Key indicators

Population (millions) 7.5
GDP per capita, PPP$ 13,562.9
GDP (USS billions) 543

Score (0-100)
orvalue (hard data) ~ Rank

Global Innovation Index 2012 (out of 141).....ccccervrrresvenennss 40.7 43

Innovation Output Sub-Index 35.8 )
Innovation Input Sub-Index 455 47
Innovation Efficiency Index 0.8 49
Global Innovation Index 2011 (out of 125) 4
GI12012 rank among Gl 2011 ec ies (125) 42
1 Institutions 67.2 46
1.1 Political environment 63.1 56
1.1.1  Political stability* 744 50
1.1.2 Government effectiveness* 412 66
113 Press freedom* 736 63
1.2 Regulatory environment. 782 38
1.2.1  Regulatory quality* 67.1 43
1.22  Rule of law* 456 62
123 Cost of redundancy dismissal, salary weeks ... 8.0 1
1.3 Business environment 60.4 43
1.3.1 Ease of starting a business* 748 35
132  Ease of resolving insolvency* 438 79
133  Ease of paying taxes* 625 53
2 Human capital & research........cccecevuvuecnee 399 56
2.1 Education 543 58
2.1.1  Current expenditure on education, % GNI ... 38 83
2.1.2  Public expenditure/pupil, % GDP/Cap ...resersrsrsien : 23
2.1.3  School life expectancy, years 53
214  PISA scales in reading, maths, & science 44
215 Pupil-teacher ratio, secondary 46
2.2 Tertiary education 39
221  Tertiary enrolment, % gross 42
222 Graduates in science & engineering, % ... 188 61
223  Tertiary inbound mobility, %. 34 40
224 Gross tertiary outbound enrolment, % ... 46 14
2.3 Research & development (R&D) ..........ccveeenveenreenseeenneennne 218 70

23.1  Researchers, headcounts/mn po

232 Gross expenditure on R&D, % GDP.. 52
233 Quality of scientific research institutionst . 75
3 Infrastructure 41.2 47
3.1 Information & communication technologies (ICT)........ 353 66
311 ICT access*® 577 46
312 ICT use* 317 46
3.1.3  Government’s ONliNe SErVICE ... 490 71
3.14  E-participation® 26 115
3.2 General infrastructure 72
3.2.1  Electricity output, kWh/cap 38
322  Electricity consumption, kWh/cap 45
323 Quality of trade & transport infrastructure® 94

324  Gross capital formation, % GDP

33 Ecological sustainability 525 16
33.1  GDP/unit of energy use, 2000 PPP$/kg Oil €Q oo 43 86
332  Environmental performance* 563 51
333 1SO 14001 environmental certificates/bn PPPS$ GDP....10.3 7

4 Market sophistication........cccceceeeeenersrennnnnes 42,6 54
4.1 Credit 43.0 39
4.1.1  Ease of getting credit* 87.6 8
4.1.2  Domestic credit to private sector, % GDP ... 746 44
4.1.3  Microfinance gross 10ans, % GDP ... 14 31

4.2

4.2.1
422
423
424

4.3

431
432
433
434
435

5.1

511
512
513
514
515
516

52

521
522
523
524
525

53

53.1
532
533
534

6.1

6.1.1
6.12
6.1.3
6.14

6.2

6.2.1
6.2.2
6.23
6.24

6.3

6.3.1
6.32
6.33
6.3.4

7.1

7.0
712
713
714

7.2

7.2
722
723
724
7.25

7.3

731
732
733
734

Bulgaria

Investment. 18.1
Ease of protecting investors* 66.9
Market capitalization, % GDP 15.2

Total value of stocks traded, % GDP..
Venture capital deals/tr PPP$ GDP

Trade & competition 66.6
Applied tariff rate, weighted mean, %
Non-agricultural mkt access weighted tariff, %..
Imports of goods & services, % GDP
Exports of goods & services, % GDP
Intensity of local COMPELItIONT ...

Business sophistication
Knowledge workers
Knowledge-intensive employment, %......
Firms offering formal training, % firms

R&D performed by DUSINESS, %......ccvvrorrririrsrrrirrrsrns
R&D financed by business, %
GMAT mean score
GMAT test takers/mn Pop. 20-34 ...

Innovation linkages
University/industry research collaborationt
State of cluster developmentt

R&D financed by abroad, %

WV=strategic alliance deals/tr PPPS GDP......ovvvvvvsern 9.8
PCT patent filings with foreign inventor, %................. 20.0
Knowledge absorption 35.0
Royalty & license fees payments/th GDP......wwrrrn 24

High-tech imports less re-imports, %
Computer & comm. service imports, %...
FDI net inflows, % GDP

Knowledge & technology outputs........... 35.7
Knowledge creation
Domestic resident patent ap/bn PPP$ GDP
PCT resident patent ap/bn PPP$S GDP
Domestic res utility model ap/bn PPP$ GDP..
Scientific & technical articles/bn PPP$ GDP

Knowledge impact
Growth rate of PPPS GDP/worker, %
New businesses/th pop. 15-64

Computer software spending, % GDP
ISO 9001 quality certificates/on PPP$ GDP.

Knowledge diffusion
Royalty & license fees receipts/th GDP.
High-tech exports less re-exports, %
Computer & comm. service eXports, % ... 222
FDI net outflows, % GDP 0.5

Creative outputs
Creative intangibles
Domestic res trademark reg/bn PPPS GDP........cc......
Madrid resident trademark reg/bn PPP$ GDP
ICT & business model creationt

ICT & organizational model creationt ...

Creative goods & services 24.6
Recreation & culture CONSUMPLION, %0 ...cvvrersevsersrserns 53
National feature films/mn Pop. 15=69......c..cwrcsrrns 22
Paid-for dailies, circulation/th pop. 15-69 .155.7
Creative goods exports, % 14
Creative services exports, % 6.5

Online creativity.
Generic top-level domains (TLDs)/th pop. 15-69..
Country-code TLDs/th pop. 15-69

Wikipedia monthly edits/mn pop. 15-69

Video uploads on YouTube/pop. 15-69..

91
35
90
84
65

52
11
92
36
26
95

84
52
44
64
53
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Burkina Faso

Key indicators
Population (millions) 15.0
GDP per capita, PPP$ 1,456.7
GDP (USS billions) 10.1
Score (0~100)

orvalue (hard data) ~ Rank
Global Innovation Index 2012 (out of 141).......cceeveriuerennens 24,6 122
Innovation Output Sub-Index 198 123
Innovation Input Sub-Index 295 120
Innovation Efficiency Index 0.7 96
Global Innovation Index 2011 (out of 125) 120
GI12012 rank among Gl 2011 ec ies (125) 112
1 Institutions 51.2 80
1.1 Political environment 553 73
1.1.1  Political stability* 626 77
1.1.2 Government effectiveness* 257 104
113 Press freedom* 775 55 @
1.2 Regulatory environment. 70.3 54 @
1.2.1  Regulatory quality* 491 77
1.22  Rule of law* 421 70
1.23  Cost of redundancy dismissal, salary weeks ................. 105 42 @
1.3 Business environment 280 114
1.3.1 Ease of starting a business* 316 95
132 Ease of resolving insolvency* 316 96
133  Ease of paying taxes* 208 1M1
2 Human capital & research........c.cceceeuruecnee 282 99
2.1 Education 39.8 109
2.1.1  Current expenditure on education, % GNI ... 43 64 @
212 Public expenditure/pupil, % GDP/Cap ...resrsrsrsinen 345 5@
2.1.3  School life expectancy, years 64 132 O
214 PISA scales in reading, maths, & SCIENCE ...ovvevserrcrrsersrn n/a n/a
215 Pupil-teacher ratio, secondary 265 113
2.2 Tertiary education 28.1 81
2.2.1  Tertiary enrolment, % gross 33 129
222 Graduates in science & engineering, % ... 233 3H e
223 Tertiary inbound mobility, %. 31 45 @
224 Gross tertiary outbound enrolment, % ... 02 127
2.3 Research & development (R&D).. ..16.6 96
23.1  Researchers, headcounts/mn pop. .5 105
232 Gross expenditure on R&D, % GDP 2 85
233 Quality of scientific research institutionst 62 @
3 Infrastructure 15.3 140 o
3.1 Information & communication technologies (ICT)........ 158 119
311 ICT access*® 176 128
312 ICT use* 05 137 O
3.1.3  Government's online service* 294 120
3.14  E-participation* 158 78
3.2 General infrastructure 104
3.2.1  Electricity output, kWh/cap n/a
322  Electricity consumption, KWh/Cap ... n/a
323 Quality of trade & transport infrastructure*. 127
324  Gross capital formation, % GDP 112
33 Ecological sustainability 0.3 138 O
33.1  GDP/unit of energy use, 2000 PPP$/kg il €Q v n/a n/a
332  Environmental performance* n/a n/a
333 1SO 14001 environmental certificates/bn PPP$ GDP......0.0 130
4 Market sophistication.........cccceceeeeenersuennnnnes 22.0 129
4.1 Credit 84 124
4.1.1  Ease of getting credit* 28 126 O
4.1.2  Domestic credit to private sector, % GDP ... 176 124
4.1.3  Microfinance gross 10ans, % GDP ... 16 27 @

4.2

421
422
423
424

4.3

4.3.1
432
433
434
435

5.1

511
512
513
514
515
516

52

521
522
523
524
525

53

531
532
533
534

6.1

6.1.1
6.12
6.1.3
6.14

6.2

6.2.1
6.2.2
6.23
6.24

6.3

6.3.1
6.32
633
6.3.4

7.1

7.0
712
713
714

7.2

7.2
722
723
724
7.25

7.3

731
732
733
734

Investment. 6.5 119
Ease of protecting investors* 129 119
Market capitalization, % GDP n/a
Total value of stocks traded, % GDP n/a
Venture capital deals/tr PPP$ GDP... 65 O
Trade & competition 120
Applied tariff rate, weighted mean, % 116
Non-agricultural mkt access weighted tariff, % 49 @
Imports of goods & services, % GDP ... 119
Exports of goods & services, % GDP.... . 137 ©
Intensity of local COMPELItIONT ... 10125

Business sophistication...
Knowledge workers
Knowledge-intensive employment, %....
Firms offering formal training, % firms.... N
R&D performed by DUSINESS, %........cororriirsrirseire n/a

R&D financed by business, % 71
GMAT mean score 110
GMAT test takers/mn pop. 20-34 ... 8 123
Innovation linkages 452 37 @
University/industry research collaborationt ... 369 93
State of cluster developmentt 211 130 O
R&D financed by abroad, % 59.6 I J
JV=strategic alliance deals/tr PPPS GDP ... 00 114 O
PCT patent filings with foreign inVentor, 9. n/a n/a
Knowledge absorption 20.8 139 O
Royalty & license fees payments/th GDP.......wwercuen 01 112
High-tech imports less re-imports, %.... 106
Computer & comm. service imports, %.. 106
FDI net inflows, % GDP 125

Knowledge & technology outputs
Knowledge creation
Domestic resident patent ap/bn PPP$ GDP..
PCT resident patent ap/bn PPP$S GDP

Domestic res utility model ap/bn PPP$ GDP
Scientific & technical articles/bn PPP$ GDP...

Knowledge impact 124
Growth rate of PPPS GDP/worker, % 94
New businesses/th pop. 15-64 96
Computer software spending, % GDP n/a
ISO 9001 quality certificates/bn PPP$ GDP 120
Knowledge diffusion 102
Royalty & license fees receipts/th GDP.... 102
High-tech exports less re-exports, % 101

Computer & comm. service eXports, % ... . 72

FDI net outflows, % GDP 60
Creative outputs 22.1 114
Creative intangibles 66

Domestic res trademark reg/bn PPPS GDP......cvvvnee n/a

Madrid resident trademark reg/bn PPP$ GDP n/a
ICT & business model creationt . 123
ICT & organizational model creationt ... I 73
Creative goods & services 129
Recreation & culture consumption, % n/a
National feature films/mn pop. 15-69 85
Paid-for dailies, circulation/th pop. 15-69.. 126
Creative goods exports, % 108
Creative services exports, % 77
Online creativity. 135
Generic top-level domains (TLDs)/th pop. 15-69 140 O
Country-code TLDs/th pop. 15-69 136 O
Wikipedia monthly edits/mn pop. 15-69... n/a
Video uploads on YouTube/pop. 15-69 133




Key indicators

Population (millions)
GDP per capita, PPP$
GDP (USS billions)

8.4

430.0

1.7

Score (0-100)
or value (hard data)

Global Innovation Index 2012 (out of 141).....ccccecereresusnences 20.5

Innovation Output Sub-Index 15.8
Innovation Input Sub-Index 253
Innovation Efficiency Index 0.6
Global Innovation Index 2011 (out of 125)

6112012 rank among GlI 2011 ec jes (125)

1 Institutions 35.0
1.1 Political environment 31.5
1.1.1  Political stability* 28.1
1.1.2 Government effectiveness* 123
113 Press freedom* 542
1.2 Regulatory environment. 51.8
1.2.1  Regulatory quality* 229
1.22  Rule of law* 15.6
1.23  Cost of redundancy dismissal, salary weeks ................ 159
1.3 Business environment 21.6
1.3.1 Ease of starting a business* 410
132  Ease of resolving insolvency* 0.0
133  Ease of paying taxes* 237
2 Human capital & research...........ccceevveucucee 329
2.1 Education 58.5
2.1.1  Current expenditure on education, % GNI ... 8.7
212 Public expenditure/pupil, % GDP/Cap ...resersrsrsine 341
2.1.3  School life expectancy, years 11.3
214  PISA scales in reading, maths, & SCIENCE ..ovvversrrrrsersrn n/a
215 Pupil-teacher ratio, secondary 299
2.2 Tertiary education 17.9
221  Tertiary enrolment, % gross 32
222  Graduates in science & engineering, % ... 9.6
223  Tertiary inbound mobility, %. 6.2
224 Gross tertiary outbound enrolment, % ... 0.1
2.3 Research & development (R&D) 224
23.1  Researchers, headcounts/mn pop... .n/a
232  Gross expenditure on R&D, % GDP.. n/a
233 Quality of scientific research institutionst .

3 Infrastructure 15.1
3.1 Information & communication technologies (ICT).......... 7.5
3.1 ICT access*® n/a
312 ICT use* n/a
3.1.3  Government'’s ONliNe SErVICE ... 15.0
3.14  E-participation* 0.0
3.2 General infrastructure

3.2.1  Electricity output, kWh/cap

322  Electricity consumption, KWh/Cap ...
323 Quality of trade & transport infrastructure®

324  Gross capital formation, % GDP

33 Ecological sustainability 2.4
33.1  GDP/unit of energy use, 2000 PPP$/kg il €Q v n/a
332  Environmental performance* n/a
333 1SO 14001 environmental certificates/bn PPPS$ GDP........0.3
4 Market sophistication........cccceceeeeeversnennnenes 21.1
4.1 Credit 4.1
4.1.1  Ease of getting credit* 28
4.1.2  Domestic credit to private sector, % GDP ... 255
4.1.3  Microfinance gross 10ans, % GDP ... 0.2

Rank
137
135
137
13
n/a
n/a

129
132
132
134
105

113
133
134

74

124

83
139
107

126
103
57

(O ]

L )

4.2

4.2
422
423
424

4.3

431
432
433
434
435

5.1

511
512
513
514
515
516

52

521
522
523
524
525

53

53.1
532
533
534

6.1

6.1.1
6.12
6.1.3
6.14

6.2

6.2.1
6.2.2
6.23
6.24

6.3

6.3.1
6.32
6.33
6.3.4

7.1

7.0
712
713
714

7.2

7.2
722
723
724
7.25

7.3

731
732
733
734

Investment 3.6
Ease of protecting investors* 7.1
Market capitalization, % GDP
Total value of stocks traded, % GDP..
Venture capital deals/tr PPP$ GDP

Trade & competition
Applied tariff rate, weighted mean, %
Non-agricultural mkt access weighted tariff, %..
Imports of goods & services, % GDP
Exports of goods & services, % GDP
Intensity of local COMPELItIONT ...

Business sophistication
Knowledge workers
Knowledge-intensive employment, %......
Firms offering formal training, % firms

R&D performed by DUSINESS, %....c.c.cooveirsirsirscirsee
R&D financed by business, %
GMAT mean score
GMAT test takers/mn pop. 20-34 ......crcsmsrsmsssninns

Innovation linkages
University/industry research collaborationt
State of cluster developmentt

R&D financed by abroad, %

WV=strategic alliance deals/tr PPPS GDP........oovvovvvsern 0.0
PCT patent filings with foreign inVentor, % ... n/a
Knowledge absorption 25.8
Royalty & license fees payments/th GDP....rrns n/a

High-tech imports less re-imports, %
Computer & comm. service imports, %...
FDI net inflows, % GDP

Knowledge & technology outputs........... 17.4
Knowledge creation 2.4
Domestic resident patent ap/bn PPP$ GDP
PCT resident patent ap/bn PPP$S GDP
Domestic res utility model ap/bn PPP$ GDP..
Scientific & technical articles/bn PPP$ GDP

Knowledge impact
Growth rate of PPPS GDP/worker, %
New businesses/th pop. 15-64

Computer software spending, % GDP
ISO 9001 quality certificates/on PPP$ GDP.

Knowledge diffusion
Royalty & license fees receipts/th GDP. .n/a
High-tech exports less re-exports, % .05
Computer & comm. Service eXports, %0 ... 20
FDI net outflows, % GDP 0.0

Creative outputs
Creative intangibles
Domestic res trademark reg/bn PPPS GDP.....vcee
Madrid resident trademark reg/bn PPP$ GDP
ICT & business model creationt

ICT & organizational model creationt ...

Creative goods & services
Recreation & culture consumption, %
National feature films/mn pop. 15-69
Paid-for dailies, circulation/th pop. 15-69
Creative goods exports, %
Creative services exports, %

Online creativity.
Generic top-level domains (TLDs)/th pop. 15-69..
Country-code TLDs/th pop. 15-69

Wikipedia monthly edits/mn pop. 15-69
Video uploads on YouTube/pop. 15-69..

129
123
n/a
n/a

65

111
85
78
52

140

109

139
125
n/a

85
n/a
n/a
123
122

137
129
133
n/a
114
n/a

122
n/a

63
131
129

122
133

112

124
127
110
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Cambodia

Key indicators
Population (millions) 14.4
GDP per capita, PPP$ 2,286.1
GDP (USS billions) 13.2
Score (0~100)

orvalue (hard data) ~ Rank
Global Innovation Index 2012 (out of 141).......ccceuverererenee 23.4 129
Innovation Output Sub-Index 173 132
Innovation Input Sub-Index 295 119
Innovation Efficiency Index 06 128
Global Innovation Index 2011 (out of 125) m
6112012 rank among GlI 2011 ec ies (125) 18
1 Institutions 40.7 113
1.1 Political environment 41.9 112
1.1.1  Political stability* 504 101
1.1.2 Government effectiveness* 193 122
113 Press freedom* 56.1 92
1.2 Regulatory environment. 53.4 106
1.2.1  Regulatory quality* 39.7 106
1.22  Rule of law* 189 130
1.23  Cost of redundancy dismissal, salary weeks ................. 194 86
1.3 Business environment 268 116
1.3.1 Ease of starting a business* 0.7 139
132 Ease of resolving insolvency* 71 130
133  Ease of paying taxes* 726 39
2 Human capital & research........cccecvvueuecnee 16.6 134
2.1 Education 249 131
2.1.1  Current expenditure on education, % GNI ... 16 131
212 Public expenditure/pupil, % GDP/Cap..wmrrsresresersersn 6.1 117
2.1.3  School life expectancy, years 105 112
214 PISA scales in reading, maths, & SCIENCE ...ovvvvrrrrrsersrn n/a n/a
215 Pupil-teacher ratio, secondary 239 107
2.2 Tertiary education 11.8 121
221 Tertiary enrolment, % gross 100 106
222 Graduates in science & engineering, % ... 125 90
223  Tertiary inbound mobility, %. 00 90
224 Gross tertiary outbound enrolment, % ... 03 118
2.3 Research & development (R&D).. L1322 117
23.1  Researchers, headcounts/mn pop. 9 109
232  Gross expenditure on R&D, % GDP 0 106
233 Quality of scientific research institutionst 85
3 Infrastructure 23.0 113
3.1 Information & communication technologies (ICT)........ 11.8 132
3.1 ICT access*® 245 105
312 ICT use* 35 116
3.1.3  Government’s ONliNe SErVICE ... 190 134
3.14  E-participation* 00 127
3.2 General infrastructure 134
3.2.1  Electricity output, kWh/cap 121
322  Electricity consumption, KWh/Cap ... 117
323 Quality of trade & transport infrastructure*. 109
324  Gross capital formation, % GDP 115
33 Ecological sustainability 36.0 57
33.1  GDP/unit of energy use, 2000 PPP$/kg Oil €Q .ovvvvrvrr 88 21
332  Environmental performance* 553 57
333 IS0 14001 environmental certificates/bn PPP$ GDP......0.1 120
4 Market sophistication.........cccceceeeeeversuennnnnes 35,5 83
4.1 Credit 448 33
4.1.1  Ease of getting credit* 270 88
4.1.2  Domestic credit to private sector, % GDP ... 276 98
4.1.3  Microfinance gross 10ans, % GDP ... 124 1

4.2

421
422
423
424

4.3

4.3.1
432
433
434
435

5.1

511
512
513
514
515
516

52

521
522
523
524
525

53

531
532
533
534

6.1

6.1.1
6.12
6.1.3
6.14

6.2

6.2.1
6.2.2
6.23
6.24

6.3

6.3.1
6.32
633
6.34

7.1

7.0
712
713
714

7.2

7.2
722
723
724
7.25

7.3

731
732
733
734

Investment.
Ease of protecting investors*
Market capitalization, % GDP
Total value of stocks traded, % GDP
Venture capital deals/tr PPP$ GDP...

Trade & competition
Applied tariff rate, weighted mean, %
Non-agricultural mkt access weighted tariff, %
Imports of goods & services, % GDP ...

Exports of goods & services, % GDP..... .
Intensity of local COMPELItIONT ...

Business sophistication...
Knowledge workers
Knowledge-intensive employment, %....
Firms offering formal training, % firms....
R&D performed by BUSINESS, %......ccovvrvrirsririrsssririns
R&D financed by business, %
GMAT mean score 404.1
GMAT test takers/mn pop. 20=34 ... 6.6

Innovation linkages
University/industry research collaborationt..
State of cluster developmentt

R&D financed by abroad, %
JV=strategic alliance deals/tr PPPS GDP.....ocoocvvcsrs
PCT patent filings with foreign inVentor, 9.

Knowledge absorption 26.5
Royalty & license fees payments/th GDP.......wwerccn 0.5
High-tech imports less re-imports, %......
Computer & comm. service imports, %..
FDI net inflows, % GDP

Knowledge & technology outputs
Knowledge creation
Domestic resident patent ap/bn PPP$ GDP..
PCT resident patent ap/bn PPP$S GDP

Domestic res utility model ap/bn PPP$ GDP
Scientific & technical articles/bn PPP$ GDP...

Knowledge impact
Growth rate of PPPS GDP/worker, %
New businesses/th pop. 15-64

Computer software spending, % GDP
ISO 9001 quality certificates/bn PPP$ GDP

Knowledge diffusion
Royalty & license fees receipts/th GDP....
High-tech exports less re-exports, %

Computer & comm. service eXports, % ...
FDI net outflows, % GDP

Creative outputs
Creative intangibles
Domestic res trademark reg/bn PPPS GDP......cvves
Madrid resident trademark reg/bn PPP$ GDP
ICT & business model creationt .
ICT & organizational model creationt ...

Creative goods & services
Recreation & culture consumption, %
National feature films/mn pop. 15-69
Paid-for dailies, circulation/th pop. 15-69..
Creative goods exports, %
Creative services exports, %

Online creativity.
Generic top-level domains (TLDs)/th pop. 15-69
Country-code TLDs/th pop. 15-69
Wikipedia monthly edits/mn pop. 15-69...
Video uploads on YouTube/pop. 15-69

73
60
n/a
n/a
65

137
122
138

127
130

117

137

131

118

118

105

117
123
114
106
110




(ameroon

Key indicators 42 Investment. 11.2 109
Population (millions) 20.9 421 Ease of protecting investors* 223 100
GDP per capita, PPP$ 22563 422 Market capitalization, % GDP n/a n/a
7 ! : 0
GDP (USS billions) 2538 423  Total value Qf stocks traded, % GDP.. n/a
424  Venture capital deals/tr PPP$ GDP 65 O

Score (0-100) 4.3 Trade & competition
or value (hard data)  Rank 431 Applied tariff rate, weighted mean, %
Global Innovation Index 2012 (out of 141).......cceereererrene 25.0 121 432 Non-agricultural mkt access weighted tarif, %.. 2 e
Innovation Output Sub-Index 27 m 433 Imports of goods & services, % GDP 96
Innovation Input Sub-Index 83125 434  Exports of goods & services, % GDP 97
Innovation Efficiency Index 08 5 e 435  Intensity of local COMPEItIONT ..o 4 86
Global Innovation Index 2011 (out of 125) 103
Gl1 2012 rank among Gll 2011 economies (125) m 5 Business sophistication 109
. 5.1 Knowledge workers 104
1 Institutions 38.8 124 5.1.1  Knowledge-intensive employment, %...... n/a
1.1 Political environment 462 97 512  Firms offering formal training, % firms 77
111 Political stability* 51499 513 R&D performed by buSiNess, %........coowss: n/a
1.1.2 Government effectiveness* 177 127 514 R&D financed by business, % n/a
1.1.3  Press freedom* 696 76 515  GMAT mean score 108
1.2 Regulatory environment. 573 98 516  GMAT test takers/mn pop. 20=34 ... . 87
121 Regulatory quality* 336 121 5.2 Innovation linkages 269 115
122 Rule of law* 201 126 52.1  University/industry research collaborationt............... 391 83
1.23  Cost of redundancy dismissal, salary weeks ................ 142 63 @ 522  State of cluster developmentt 283 116
1.3 Business environment 129 135 0 523  R&D financed by abroad, % n/a n/a
131 Ease of starting a business* 237 107 524  JV-strategic alliance deals/tr PPPS GDP ... 00 114 O
132  Ease of resolving insolvency* 86 128 525  PCT patent filings with foreign inventor, %................. n/a n/a
133  Ease of paying taxes* 64 131 O 53 Knowledge absorption 343 74 @
. 531 Royalty & license fees payments/th GDP ... 05 90
2 Humgn capital & research..........ccucuncnee 27.8 100 535 Higyh-tyech imports less rey-imports, % /a
21 Education ” ; 388 111 533  Computer & comm. service imports, %.... 47 @
2.1.1  Current expenditure on education, % GNI ... 31 99 534 FDI net inflows, % GDP 130
2.1.2 Public expenditure/pupil, % GDP/Cap ...recersrsrsinen . 96
213 School life expectancy, years 105 6 Knowledge & technology outputs............ 21.5 100
214  PISA scales in reading, maths, & science n/a 6.1 Knowledge creation 80
215 Pupil-teacher ratio, secondary 76 6.1.1  Domestic resident patent ap/bn PPP$ GDP 77
22 Tertiary education 89 6.1.2  PCT resident patent ap/bn PPP$S GDP 83
221 Tertiary enrolment, % gross 101 6.13  Domestic res utility model ap/bn PPP$ GDP.. n/a
222 Graduates in science & engineering, % ................ 210 49 @ 6.14  Scientific & technical articles/bn PPP$ GDP 69 @
223 Tertiary inbound mobility, %. 08 75 6.2 Knowledge impact 126
224 Gross tertiary outbound enrolment, % ... 10 74 @ 6.2.1 Growth rate of PPP$ GDP/worker, % 104
23 Research & development (R&D) ..........oowwwceeveveersssssrreeen 195 80 622  New businesses/th pop. 15-64 n/a
23.1  Researchers, headcounts/mn po 2432 82 6.23  Computer software spending, % GDP 66
232 Gross expenditure on R&D, % GDP.. n/a n/a 6.24  1SO 9001 quality certificates/bn PPP$ GDP. 127
233 Quality of scientific research institutionst . 92 6.3 Knowledge diffusion 59 @
6.3.1  Royalty & license fees receipts/th GDP. 90
3 Infrastructure 19.6 127 6.3.2 Hié/hftyech exports less refezports, % . n/a
3.1 Information & communication technologies (ICT)........ 12.7 130 6.3.3  Computer & COMM. SErvice eXpOrts, % ... 281 66 @
311 ICTaccess® 164 1320 634 EDInet outflows, % GDP 02 109
312 ICT use* 16 129 O
3.13  Government’s online service* 301 116 7 Creative outputs 21.9 115
314 E-participation® 26 115 7.1 Creative intangibles 75
32 General infrastructure 133 O 7.1 Domestic res trademark reg/bn PPPS GDP.......corvee n/a
321 Electricity output, kWh/cap 109 7.1.2  Madrid resident trademark reg/bn PPP$ GDP n/a
322 Electricity consumption, KWh/Cap 4109 713 ICT & business model creationt 16
323 Quality of trade & transport infrastructure® 110 7.4  ICT & organizational model creationt ... 7 101
324  Gross capital formation, % GDP 114 7.2 Creative goods & services 56 120
33 Ecological sustainability 245 95 721 Recreation & culture CONSUMPLION, %0 ...cevvvrerseesersrsnrns 17 85
33.1  GDP/unit of energy use, 2000 PPP$/kg Oil €q ..o 54 66 @ 722 National feature films/mn pop. 15-69 52 @
33.2  Environmental performance* 430 107 723  Paid-for dailies, circulation/th pop. 15-69 118
333 15O 14001 environmental certificates/bn PPP$ GDP .....0.1 118 724 Creative goods exports, % 126 O
725 Creative services exports, % 64
4 Market sophistication.........cccceceeeeenerrrennnnnes 23.1 127 73 Online creativity 134 ©
41 Credit - : 83 125 7.3.1  Generic top-level domains (TLDs)/th pop. 15-69.. 132 O
411 Ease of getting credit* 109120 732  Country-code TLDs/th pop. 15-69 128
412 Domestic credit to private sector, % GDP.......n 115 136 O 733 Wikipedia monthly edits/mn pop. 15-69 110
4.1.3  Microfinance gross 10ans, % GDP ... 10 36 @ 734 Video uploads on YouTube/pop. 15-69... 129 o
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(anada

Key indicators
Population (millions) 344
GDP per capita, PPP$ 40,457.6
GDP (USS billions) 1,758.7
Score (0~100)

orvalue (hard data) ~ Rank
Global Innovation Index 2012 (out of 141)........ceeeeriuerenness 56.9 12
Innovation Output Sub-Index 480 20
Innovation Input Sub-Index 65.8 10
Innovation Efficiency Index 0.7 74
Global Innovation Index 2011 (out of 125) 8
GI12012 rank among Gl 2011 ec ies (125) 12
1 Institutions 950 2
1.1 Political environment 91.7 9
1.1.1  Political stability* 881 18
1.1.2 Government effectiveness* 90.0 8
113 Press freedom* 97.1 9
1.2 Regulatory environment. 955 11
1.2.1  Regulatory quality* 94.6 9
1.22  Rule of law* 95.2 9
1.23  Cost of redundancy dismissal, salary weeks ................. 100 36
1.3 Business environment 97.8 2
1.3.1 Ease of starting a business* 98.5 3
1.3.2  Ease of resolving insolvency* 98.5 3
133  Ease of paying taxes* 96.4 6
2 Human capital & research........cccecvvueuecnee 53.2 25
2.1 Education 64.7 17
2.1.1  Current expenditure on education, % GNI ... 47 49
212 Public expenditure/pupil, % GDP/Cap ...resrsrsriien 235 40
2.1.3  School life expectancy, years 151 33
214 PISA scales in reading, maths, & SCIENCE ..o 5266 7
215 Pupil-teacher ratio, secondary 7.1 4
2.2 Tertiary education 434 40
221 Tertiary enrolment, % gross 623 27
222 Graduates in science & engineering, % ... 211 46
223  Tertiary inbound mobility, %. 49 29
224 Gross tertiary outbound enrolment, % ... 20 47
2.3 Research & development (R&D).. 514 20
23.1  Researchers, headcounts/mn pop. : 21
232 Gross expenditure on R&D, % GDP .20 16
233 Quality of scientific research institutionst 9
3 Infrastructure 552 15
3.1 Information & communication technologies (ICT)........ 70.1 16
3.1 ICT access*® 743 20
312 ICT use* 48.7 27
3.1.3  Government’s ONliNe SErVICE ... 88.9 6
3.14  E-participation* 684 15
3.2 General infrastructure 67.0 4
3.2.1  Electricity output, kWh/cap 4
322  Electricity consumption, kWh/cap. 9
323 Quality of trade & transport infrastructure® ... 758 10
324  Gross capital formation, % GDP 222 73
33 Ecological sustainability 285 77
33.1  GDP/unit of energy use, 2000 PPP$/kg Oil €q oo 4.1 87
332  Environmental performance* 584 36
333 1SO 14001 environmental certificates/bn PPP$ GDP......08 67
4 Market sophistication.......c.cccceceeeeenersuennnnnes 684 7
4.1 Credit 60.6 17
4.1.1  Ease of getting credit* 774 21
4.1.2  Domestic credit to private sector, % GDP ... 1282 18
4.1.3  Microfinance gross 10ans, % GDP ... n/a n/a

L )

o

4.2

4.2
422
423
424

4.3

4.3.1
432
433
434
435

5.1

511
512
513
514
515
516

52

521
522
523
524
525

53

531
532
533
534

6.1

6.1.1
6.12
6.1.3
6.14

6.2

6.2.1
6.2.2
6.23
6.24

6.3

6.3.1
6.32
633
6.34

7.1

7.0
712
713
714

7.2

7.2
722
723
724
7.25

7.3

731
732
733
734

Investment.
Ease of protecting investors*
Market capitalization, % GDP.......c.comsiesinns
Total value of stocks traded, % GDP
Venture capital deals/tr PPP$ GDP...

Trade & competition
Applied tariff rate, weighted mean, %
Non-agricultural mkt access weighted tariff, %
Imports of goods & services, % GDP ...
Exports of goods & services, % GDP..... .
Intensity of local COMPELItIONT ...

Business sophistication...
Knowledge workers
Knowledge-intensive employment, %....
Firms offering formal training, % firms....
R&D performed by DUSINESS, %......cccvrvrvririrsrirsrsrirrns

R&D financed by business, %
GMAT mean score
GMAT test takers/mn pop. 20-34 ...

Innovation linkages
University/industry research collaborationt..
State of cluster developmentt

R&D financed by abroad, %
JV=strategic alliance deals/tr PPPS GDP ..o
PCT patent filings with foreign inventor, %..................

Knowledge absorption 44.3
Royalty & license fees payments/th GDP........werccn 55
High-tech imports less re-imports, %......
Computer & comm. service imports, %..
FDI net inflows, % GDP

Knowledge & technology outputs
Knowledge creation
Domestic resident patent ap/bn PPP$ GDP..
PCT resident patent ap/bn PPP$S GDP
Domestic res utility model ap/bn PPP$ GDP
Scientific & technical articles/bn PPP$ GDP...

Knowledge impact
Growth rate of PPPS GDP/worker, %
New businesses/th pop. 15-64

Computer software spending, % GDP
ISO 9001 quality certificates/bn PPP$ GDP

Knowledge diffusion
Royalty & license fees receipts/th GDP....
High-tech exports less re-exports, %

Computer & comm. Service eXports, % ...
FDI net outflows, % GDP

Creative outputs
Creative intangibles
Domestic res trademark reg/bn PPPS GDP......cvves
Madrid resident trademark reg/bn PPP$ GDP
ICT & business model creationt .
ICT & organizational model creationt ...

Creative goods & services 45.6
Recreation & culture CONSUMPLION, %0 ..o 9.3
National feature films/mn pop. 15-69
Paid-for dailies, circulation/th pop. 15-69..
Creative goods exports, %
Creative services exports, %

Online creativity.
Generic top-level domains (TLDs)/th pop. 15-69
Country-code TLDs/th pop. 15-69
Wikipedia monthly edits/mn pop. 15-69...
Video uploads on YouTube/pop. 15-69

101 ©
91 O




Key indicators

Population (millions) 17.4
GDP per capita, PPP$ 16,171.9
GDP (USS billions) 2430

Score (0-100)
orvalue (hard data) ~ Rank

Global Innovation Index 2012 (out of 141).....cccccrvecresuerennes 42.7 39

Innovation Output Sub-Index 385 34
Innovation Input Sub-Index 46.8 43
Innovation Efficiency Index 0.8 37
Global Innovation Index 2011 (out of 125) 38
6112012 rank among GlI 2011 ec ies (125) 38
1 Institutions 73.1 29
1.1 Political environment 752 34
1.1.1  Political stability* 800 37
1.1.2 Government effectiveness* 720 26
113 Press freedom* 736 63
1.2 Regulatory environment. 844 25
1.2.1  Regulatory quality* 883 18
1.22  Rule of law* 819 23
1.23  Cost of redundancy dismissal, salary weeks.................. 163 76
1.3 Business environment 59.7 44
1.3.1 Ease of starting a business* 654 49
132 Ease of resolving insolvency* 381 87
133  Ease of paying taxes* 755 34
2 Human capital & research........c.cceceeuruecnee 328 75
2.1 Education 476 83
2.1.1  Current expenditure on education, % GNI ... 46 52
212 Public expenditure/pupil, % GDP/Cap ...resersrsrsien 174 78
2.1.3  School life expectancy, years 147 39
214 PISA scales in reading, maths, & SCIENCE ...oovvvvrrvrirres 4393 43
215 Pupil-teacher ratio, secondary 224 103
2.2 Tertiary education 296 77
2.2.1  Tertiary enrolment, % gross 592 35
222 Graduates in science & engineering, % ... 204 55
223  Tertiary inbound mobility, %. 00 90
224 Gross tertiary outbound enrolment, % ... 05 92
2.3 Research & development (R&D) ..........ccueeeeneeenreenseernneennne 21.3 72

23.1  Researchers, headcounts/mn po
232  Gross expenditure on R&D, % GDP..

233 Quality of scientific research institutionst . 05 48
3 Infrastructure 42.7 44
3.1 Information & communication technologies (ICT)........ 539 33
3.1 ICT access*® 517 54
312 ICT use* 231 55
3.1.3  Government’s ONliNg SErVICE ... 752 24
3.14  E-participation* 658 19
3.2 General infrastructure 358 74

3.2.1  Electricity output, kWh/cap 36331 55

322  Electricity consumption, kWh/cap 53
323 Quality of trade & transport infrastructure® 49
324  Gross capital formation, % GDP 79
33 Ecological sustainability 384 49
33.1  GDP/unit of energy use, 2000 PPP$/kg il €Q v 6.8 40
332  Environmental performance* 553 56

333 I1SO 14001 environmental certificates/bn PPP$ GDP .....2.8 34

4 Market sophistication........cccceceeeeeversnennnenes 44.0 50
4.1 Credit 256 85
4.1.1  Ease of getting credit* 387 72
4.1.2  Domestic credit to private sector, % GDP ... 863 40
4.1.3  Microfinance gross 10ans, % GDP ... 08 41

[ X )

4.2

4.2
422
423
424

4.3

431
432
433
434
435

5.1

511
512
513
514
515
516

52

521
522
523
524
525

53

53.1
532
533
534

6.1

6.1.1
6.12
6.1.3
6.14

6.2

6.2.1
6.2.2
6.23
6.24

6.3

6.3.1
6.32
6.33
6.34

7.1

7.0
712
713
714

7.2

7.2
722
723
724
7.25

7.3

731
732
733
734

Investment
Ease of protecting investors*
Market capitalization, % GDP.......c.msersinnes
Total value of stocks traded, % GDP..
Venture capital deals/tr PPP$ GDP

Trade & competition
Applied tariff rate, weighted mean, %
Non-agricultural mkt access weighted tariff, %..
Imports of goods & services, % GDP
Exports of goods & services, % GDP
Intensity of local COMPELItIONT ...

Business sophistication
Knowledge workers
Knowledge-intensive employment, %......
Firms offering formal training, % firms

R&D performed by DUSINESS, %......ccvvrorrririrsririrrrsrrns
R&D financed by business, %
GMAT mean score
GMAT test takers/mn Pop. 20-34 ...

Innovation linkages
University/industry research collaborationt
State of cluster developmentt

R&D financed by abroad, %
WV-strategic alliance deals/tr PPPS GDP.......cocvvvcssis

PCT patent filings with foreign inventor, %.................. 8.0
Knowledge absorption 32.0
Royalty & license fees payments/th GDP......wwrrrn 24

High-tech imports less re-imports, % .89
Computer & comm. service imports, %...

FDI net inflows, % GDP

Knowledge & technology outputs........... 27.9
Knowledge creation
Domestic resident patent ap/bn PPP$ GDP
PCT resident patent ap/bn PPP$S GDP
Domestic res utility model ap/bn PPP$ GDP..
Scientific & technical articles/bn PPP$ GDP

Knowledge impact 37.6
Growth rate of PPPS GDP/WOTKET, % ....ooooveeeeeseeseesee 40
New businesses/th pop. 15-64 2.1

Computer software spending, % GDP .01

ISO 9001 quality certificates/on PPP$ GDP. 18.1
Knowledge diffusion 22.2
Royalty & license fees receipts/th GDP. .03

High-tech exports less re-exports, %
Computer & comm. service eXports, % ... 220
FDI net outflows, % GDP 4.1

Creative outputs
Creative intangibles
Domestic res trademark reg/bn PPPS GDP.........cc......
Madrid resident trademark reg/bn PPP$ GDP
ICT & business model creationt

ICT & organizational model creationt ...

Creative goods & services 14.9
Recreation & culture CONSUMPLION, %0 ...vvrersevsersrserns 6.0
National feature films/mn pop. 15-69
Paid-for dailies, circulation/th pop. 15-69
Creative goods exports, %
Creative services exports, %

Online creativity.
Generic top-level domains (TLDs)/th pop. 15-69..
Country-code TLDs/th pop. 15-69

Wikipedia monthly edits/mn pop. 15-69
Video uploads on YouTube/pop. 15-69..
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China

Key indicators
Population (millions) 1,348.1
GDP per capita, PPP$ 8,394.1
GDP (USS billions) 6,988.5
Score (0~100)

orvalue (hard data) ~ Rank
Global Innovation Index 2012 (out of 141).....ccecveersurenenens 45.4 34
Innovation Output Sub-Index 48.1 19
Innovation Input Sub-Index 4.7 55
Innovation Efficiency Index 1.1 1
Global Innovation Index 2011 (out of 125) 29
6112012 rank among GlI 2011 ec ies (125) 33
1 Institutions 39.1 121
1.1 Political environment 30.8 133
1.1 Political stability* 468 105
1.1.2 Government effectiveness* 442 59
113 Press freedom* 14 138
1.2 Regulatory environment. 519 112
1.2.1  Regulatory quality* 459 88
1.22  Rule of law* 386 76
1.23  Cost of redundancy dismissal, salary weeks................. 274 117
1.3 Business environment 34.7 99
1.3.1 Ease of starting a business* 107 124
1.3.2  Ease of resolving insolvency* 553 63
133  Ease of paying taxes* 381 87
2 Human capital & research........c.cceceeuruecnee 314 84
2.1 Education 522 67
2.1.1  Current expenditure on education, % GNI ... 1.8 128
2.1.2  Public expenditure/pupil, % GDP/Cap ..wwrrersrsrisersre n/a
2.1.3  School life expectancy, years 93
214  PISA scales in reading, maths, & science 1
215 Pupil-teacher ratio, secondary 72
2.2 Tertiary education 9.5 125
2.2.1  Tertiary enrolment, % gross 259 78
222 Graduates in science & engineering, % ... n/a n/a
223 Tertiary inbound mobility, %. 00 90
224 Gross tertiary outbound enrolment, % ... 04 102
2.3 Research & development (R&D).. ..324 39
23.1  Researchers, headcounts/mn pop. . 53
232  Gross expenditure on R&D, % GDP 215 25
233 Quality of scientific research institutionst 36
3 Infrastructure 443 39
3.1 Information & communication technologies (ICT)........ 325 73
3.1 ICT access*® 386 80
312 ICT use* 173 68
3.1.3  Government’s online service* 529 59
3.14  E-participation* 211 63
3.2 General infrastructure 588 10
3.2.1  Electricity output, kWh/cap 62
322  Electricity consumption, kWh/cap. . 62
323 Quality of trade & transport infrastructure*. 635 25
324  Gross capital formation, % GDP 1
33 Ecological sustainability 41.6 37
33.1  GDP/unit of energy use, 2000 PPP$/kg il €q ovvvrvrce 54 67
332  Environmental performance* 422 111
333 1SO 14001 environmental certificates/bn PPP$ GDP......69 15
4 Market sophistication.........cccceceeeeeversuennnnnes 47.8 35
4.1 Credit 326 62
4.1.1  Ease of getting credit* 504 62
4.1.2  Domestic credit to private sector, % GDP ... 1300 17
4.1.3  Microfinance gross 10ans, % GDP ... 02 58

4.2

4.2.1
422
423
424

4.3

431
432
433
434
435

5.1

511
512
513
514
515
516

52

521
522
523
524
525

53

531
532
533
534

6.1

6.1.1
6.12
6.1.3
6.14

6.2

6.2.1
6.2.2
6.23
6.24

6.3

6.3.1
6.32
633
6.34

7.1

7.0
712
713
714

7.2

7.2
722
723
724
7.25

7.3

731
732
733
734

Investment.
Ease of protecting investors*
Market capitalization, % GDP
Total value of stocks traded, % GDP
Venture capital deals/tr PPP$ GDP...

Trade & competition
Applied tariff rate, weighted mean, %
Non-agricultural mkt access weighted tariff, %
Imports of goods & services, % GDP ...

Exports of goods & services, % GDP..... .
Intensity of local COMPELItIONT ...

Business sophistication...
Knowledge workers
Knowledge-intensive employment, %....
Firms offering formal training, % firms....
R&D performed by BUSINESS, %......ccovvrvrirsririrsssririns
R&D financed by business, %
GMAT mean score
GMAT test takers/mn Pop. 20-34 ...ccvrrrrsrsesinn

Innovation linkages
University/industry research collaborationt..
State of cluster developmentt

R&D financed by abroad, %

JV=strategic alliance deals/tr PPPS GDP.....ocoocvvcsrs 344
PCT patent filings with foreign inventor, %................. 6.7
Knowledge absorption 49.1
Royalty & license fees payments/th GDP.......werccn 2.2

High-tech imports less re-imports, %......
Computer & comm. service imports, %..
FDI net inflows, % GDP

Knowledge & technology outputs
Knowledge creation
Domestic resident patent ap/bn PPP$ GDP..
PCT resident patent ap/bn PPP$S GDP

Domestic res utility model ap/bn PPP$ GDP
Scientific & technical articles/bn PPP$ GDP...

Knowledge impact
Growth rate of PPPS GDP/worker, %
New businesses/th pop. 15-64

Computer software spending, % GDP
ISO 9001 quality certificates/bn PPP$ GDP

Knowledge diffusion
Royalty & license fees receipts/th GDP....
High-tech exports less re-exports, %

Computer & comm. Service eXports, % ...
FDI net outflows, % GDP

Creative outputs
Creative intangibles
Domestic res trademark reg/bn PPPS GDP.......cccc.....
Madrid resident trademark reg/bn PPP$ GDP
ICT & business model creationt
ICT & organizational model creationt ...

Creative goods & services 353
Recreation & culture CONSUMPLION, %0 ... 53
National feature films/mn pop. 15-69
Paid-for dailies, circulation/th pop. 15-69..
Creative goods exports, %
Creative services exports, %

Online creativity.
Generic top-level domains (TLDs)/th pop. 15-69
Country-code TLDs/th pop. 15-69
Wikipedia monthly edits/mn pop. 15-69...
Video uploads on YouTube/pop. 15-69

125
123




Key indicators

Population (millions) 46.1
GDP per capita, PPP$ 10,1553
GDP (USS billions) 321.5

Score (0-100)
orvalue (hard data) ~ Rank

Global Innovation Index 2012 (out of 141)......cccecereresusrennss 35.5 65

Innovation Output Sub-Index 28.7 72
Innovation Input Sub-Index 43 58
Innovation Efficiency Index 0.7 92
Global Innovation Index 2011 (out of 125) n
6112012 rank among GlI 2011 ec ies (125) 63
1 Institutions 553 73
1.1 Political environment 408 116
1.1.1  Political stability* 292 130
1.1.2 Government effectiveness* 447 57
113 Press freedom* 483 117
1.2 Regulatory environment. 66.0 71
1.2.1  Regulatory quality* 595 59
1.22  Rule of law* 389 75
1.23  Cost of redundancy dismissal, salary weeks ................ 16.7 77
1.3 Business environment 592 49
1.3.1 Ease of starting a business* 59.7 57
132 Ease of resolving insolvency* 812 27
133  Ease of paying taxes* 366 88
2 Human capital & research...........ccceeveeucuce 304 87
2.1 Education 39.3 110
2.1.1  Current expenditure on education, % GNI ... 39 81
212 Public expenditure/pupil, % GDP/Cap ...resersrsrsien 169 80
2.1.3  School life expectancy, years 136 57
214 PISA scales in reading, maths, & SCIENCE ...oovvvvvrrvcires 3986 58
215 Pupil-teacher ratio, secondary 271 115
2.2 Tertiary education 353 59
221  Tertiary enrolment, % gross 39.1 60
222 Graduates in science & engineering, % ... 232 36
223 Tertiary inbound mobility, %. n/a n/a
224 Gross tertiary outbound enrolment, % ... 05 97
2.3 Research & development (R&D) ..........ccueeeenreemreernneeenneenn 16.6 95

23.1  Researchers, headcounts/mn po

232  Gross expenditure on R&D, % GDP.. 90
233 Quality of scientific research institutionst . 66
3 Infrastructure 46.3 34
3.1 Information & communication technologies (ICT)........ 536 34
311 ICT access*® 391 78
312 ICT use* 171 69
3.1.3  Government’s ONliNg SErVICE ... . 16

3.14  E-participation®

3.2 General infrastructure 94
3.2.1  Electricity output, kWh/cap 86
322  Electricity consumption, kWh/cap 90
323 Quality of trade & transport infrastructure® ... 398 62
324  Gross capital formation, % GDP 238 51
33 Ecological sustainability 540 15

33.1  GDP/unit of energy use, 2000 PPP$/kg il €Q v 13.2 2
332  Environmental performance* 623 27
333 1SO 14001 environmental certificates/bn PPP$ GDP.....24 39

4 Market sophistication........cccceceeeeenersrennnnnes 40.3 62
4.1 Credit 273 79
4.1.1  Ease of getting credit* 504 62
4.1.2  Domestic credit to private sector, % GDP ... 435 78
4.1.3  Microfinance gross 10ans, % GDP ... 1.5 28

4.2

4.2
422
423
424

4.3

431
432
433
434
435

5.1

511
512
513
514
515
516

52

521
522
523
524
525

53

53.1
532
533
534

6.1

6.1.1
6.12
6.1.3
6.14

6.2

6.2.1
6.2.2
6.23
6.24

6.3

6.3.1
6.32
6.33
6.3.4

7.1

7.0
712
713
714

7.2

7.2
722
723
724
7.25

7.3

731
732
733
734

Colombia

Investment. 38.5
Ease of protecting investors* 94.2
Market capitalization, % GDP 723

Total value of stocks traded, % GDP..
Venture capital deals/tr PPP$ GDP

Trade & competition
Applied tariff rate, weighted mean, %
Non-agricultural mkt access weighted tariff, %..
Imports of goods & services, % GDP
Exports of goods & services, % GDP
Intensity of local COMPELItIONT ...

Business sophistication
Knowledge workers
Knowledge-intensive employment, %......
Firms offering formal training, % firms

R&D performed by DUSINESS, %......ccvrorvrsrirsririrrrserins
R&D financed by business, %
GMAT mean score
GMAT test takers/mn pop. 20-34 ......crcsmsrsmsrsninns

Innovation linkages
University/industry research collaborationt
State of cluster developmentt

R&D financed by abroad, %
WV=strategic alliance deals/tr PPPS GDP......cocvvcsris

PCT patent filings with foreign inventor, %................... 32
Knowledge absorption 39.5
Royalty & license fees payments/th GDP......cwwrrrn 13

High-tech imports less re-imports, %
Computer & comm. service imports, %...
FDI net inflows, % GDP

Knowledge & technology outputs........... 23.1
Knowledge creation
Domestic resident patent ap/bn PPP$ GDP
PCT resident patent ap/bn PPP$S GDP

Domestic res utility model ap/bn PPP$ GDP..
Scientific & technical articles/bn PPP$ GDP

Knowledge impact
Growth rate of PPPS GDP/worker, %
New businesses/th pop. 15-64

Computer software spending, % GDP
ISO 9001 quality certificates/on PPP$ GDP.

Knowledge diffusion
Royalty & license fees receipts/th GDP.
High-tech exports less re-exports, %
Computer & comm. service eXports, % ... 227
FDI net outflows, % GDP 23

Creative outputs
Creative intangibles
Domestic res trademark reg/bn PPPS GDP......ccccvvrvvr.
Madrid resident trademark reg/bn PPP$ GDP
ICT & business model creationt

ICT & organizational model creationt ...

Creative goods & services 22.0
Recreation & culture CONSUMPLION, %0 ... 4.9
National feature films/mn pop. 15-69
Paid-for dailies, circulation/th pop. 15-69
Creative goods exports, %
Creative services exports, %

Online creativity.
Generic top-level domains (TLDs)/th pop. 15-69..
Country-code TLDs/th pop. 15-69

Wikipedia monthly edits/mn pop. 15-69

Video uploads on YouTube/pop. 15-69..

33

5
33
51
57

113
117
18
137
129
81

68
59
62

66
67
68
64

106
40
38
63
74

102

55
65
13
64
69

87
97
91
64
39
98

70
55
61
63
26

95
59
77
83
23
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(osta Rica

Key indicators
Population (millions) 47
GDP per capita, PPP$ 11,562.2
GDP (USS billions) 40.0
Score (0~100)

orvalue (hard data) ~ Rank
Global Innovation Index 2012 (out of 141)........ceeeerererenne 36.3 60
Innovation Output Sub-Index 32.8 53
Innovation Input Sub-Index 39.8 n
Innovation Efficiency Index 0.8 35
Global Innovation Index 2011 (out of 125) 45
6112012 rank among GlI 2011 ec ies (125) 58
1 Institutions 56.6 67
1.1 Political environment 75.0 35
1.1.1  Political stability* 809 35
1.1.2 Government effectiveness* 494 51
113 Press freedom* 948 18
1.2 Regulatory environment. 708 49
1.2.1  Regulatory quality* 646 48
1.22  Rule of law* 61.1 46
1.23  Cost of redundancy dismissal, salary weeks.................. 187 84
1.3 Business environment 239 122
1.3.1 Ease of starting a business* 338 93
132 Ease of resolving insolvency* 244 106
133  Ease of paying taxes* 136 121
2 Human capital & research...........ccceeveeucuce 322 78
2.1 Education 52.1 68
2.1.1  Current expenditure on education, % GNI ... 6.2 14
212 Public expenditure/pupil, % GDP/Cap ...resrsrsrsinen 70
213  School life expectancy, years 88
214  PISA scales in reading, maths, & science 45
215 Pupil-teacher ratio, secondary 73
2.2 Tertiary education 104
2.2.1  Tertiary enrolment, % gross 79
222 Graduates in science & engineering, % ... 119 9%
223 Tertiary inbound mobility, %. 14 63
224 Gross tertiary outbound enrolment, % ... 05 101
2.3 Research & development (R&D) 59
23.1  Researchers, headcounts/mn pop. . 62
232 Gross expenditure on R&D, % GDP .04 65
233 Quality of scientific research institutionst 30
3 Infrastructure 375 56
3.1 Information & communication technologies (ICT)........ 362 64
3.1 ICT access*® 460 o4
312 ICT use* 174 67
3.1.3  Government’s ONliNe SErVICE ... 49.7 67
3.14  E-participation* 316 47
3.2 General infrastructure 29.8 103
3.2.1  Electricity output, kWh/cap 74
322  Electricity consumption, kWh/cap. . 72
323 Quality of trade & transport infrastructure*. 390 65
324  Gross capital formation, % GDP 91
33 Ecological sustainability 46.6 23
33.1  GDP/unit of energy use, 2000 PPP$/kg Oil €Q v 95 16
332  Environmental performance* 69.0 5
333 1SO 14001 environmental certificates/bn PPP$ GDP......1.9 46
4 Market sophistication.........cccceceeeeenersuennnnnes 28.6 117
4.1 Credit 14.4 111
4.1.1  Ease of getting credit* 270 88
4.1.2  Domestic credit to private sector, % GDP ... 459 69
4.1.3  Microfinance gross 10ans, % GDP ... 02 59

o000

4.2

4.2
422
423
424

4.3

4.3.1
432
433
434
435

5.1

511
512
513
514
515
516

52

521
522
523
524
525

53

531
532
533
534

6.1

6.1.1
6.12
6.1.3
6.14

6.2

6.2.1
6.2.2
6.23
6.24

6.3

6.3.1
6.32
633
6.34

7.1

7.0
712
713
714

7.2

7.2
722
723
724
7.25

7.3

731
732
733
734

Investment.
Ease of protecting investors*
Market capitalization, % GDP
Total value of stocks traded, % GDP
Venture capital deals/tr PPP$ GDP...

Trade & competition
Applied tariff rate, weighted mean, %
Non-agricultural mkt access weighted tariff, %
Imports of goods & services, % GDP ...

Exports of goods & services, % GDP..... .
Intensity of local COMPELItIONT ...

Business sophistication...
Knowledge workers
Knowledge-intensive employment, %....
Firms offering formal training, % firms.... N
R&D performed by DUSINESS, %......cccvvrrrirsrsririssrirrns
R&D financed by business, %
GMAT mean score
GMAT test takers/mn pop. 20-34 .....crmesersmssssinns

Innovation linkages
University/industry research collaborationt..
State of cluster developmentt

R&D financed by abroad, %

JV=strategic alliance deals/tr PPPS GDP ... 0.0
PCT patent filings with foreign inventor, %.............. 100.0
Knowledge absorption 42.1
Royalty & license fees payments/th GDP.......wwerccn 1.8

High-tech imports less re-imports, %......
Computer & comm. service imports, %..
FDI net inflows, % GDP

Knowledge & technology outputs
Knowledge creation
Domestic resident patent ap/bn PPP$ GDP..
PCT resident patent ap/bn PPP$S GDP
Domestic res utility model ap/bn PPP$ GDP
Scientific & technical articles/bn PPP$ GDP...

37.2

Knowledge impact
Growth rate of PPPS GDP/WOTKer, % ..., 1.8
New businesses/th pop. 15-64
Computer software spending, % GDP
ISO 9001 quality certificates/bn PPP$ GDP

Knowledge diffusion
Royalty & license fees receipts/th GDP....
High-tech exports less re-exports, %

Computer & comm. Service eXports, % ...
FDI net outflows, % GDP

Creative outputs
Creative intangibles
Domestic res trademark reg/bn PPPS GDP......cvves
Madrid resident trademark reg/bn PPP$ GDP
ICT & business model creationt .
ICT & organizational model creationt ...

Creative goods & services 17.9
Recreation & culture CONSUMPLION, %0 ..o 6.8
National feature films/mn pop. 15-69
Paid-for dailies, circulation/th pop. 15-69..
Creative goods exports, %
Creative services exports, %

Online creativity.
Generic top-level domains (TLDs)/th pop. 15-69
Country-code TLDs/th pop. 15-69
Wikipedia monthly edits/mn pop. 15-69...
Video uploads on YouTube/pop. 15-69

114

102

OO O0O0O0




Key indicators
Population (millions) 22.7
GDP per capita, PPP$ 1,571.8
GDP (US$ billions) 238
Score (0~100)

orvalue (hard data) ~ Rank
Global Innovation Index 2012 (out of 141)......cceceerereurenennns 22,6 134 ©
Innovation Output Sub-Index 207 118
Innovation Input Sub-Index 245 139 O
Innovation Efficiency Index 0.8 24 e
Global Innovation Index 2011 (out of 125) n7
GI12012 rank among Gl 2011 ec ies (125) 122
1 Institutions 337135 0
1.1 Political environment 23.6 137 O
1.1.1 Political stability* 278 133 O
1.1.2 Government effectiveness* 6.1 138 O
113 Press freedom* 368 128
1.2 Regulatory environment. 56.0 102
1.2.1  Regulatory quality* 288 128
1.22  Rule of law* 155 135 O
1.23  Cost of redundancy dismissal, salary weeks.................. 131 57 @
1.3 Business environment 21.6 124
1.3.1 Ease of starting a business* 0.0 140 O
132  Ease of resolving insolvency* 489 72 @
133  Ease of paying taxes* 158 118
2 Human capital & research...........ccceevveucucee 21.2 118
2.1 Education 429 99
2.1.1  Current expenditure on education, % GNI ... 43 63 @
212 Public expenditure/pupil, % GDP/Cap ...resersrsrsine 263 19 @
2.1.3  School life expectancy, years n/a n/a
214  PISA scales in reading, maths, & SCIENCE ..ovvversrrrrsersrn n/a n/a
215 Pupil-teacher ratio, secondary n/a n/a
2.2 Tertiary education 54 136 O
2.2.1  Tertiary enrolment, % gross 89 110
222 Graduates in science & engineering, % ... n/a n/a
223 Tertiary inbound mobility, %. n/a n/a
224 Gross tertiary outbound enrolment, % ... 03 115
2.3 Research & development (R&D) ..........ccuveeenveenreenseeenneenn 154 102
23.1  Researchers, headcounts/mn po 1330 93
232  Gross expenditure on R&D, % GDP.. n/a n/a
233 Quality of scientific research institutionst . I
3 Infrastructure 20.4 126
3.1 Information & communication technologies (ICT)........ 17.8 110
3.1 ICT access*® 236 109
312 ICT use* 09 134 O
3.1.3  Government’s online service* 333 107
3.14  E-participation* 132 83
3.2 General infrastructure 21.1 136 O
3.2.1  Electricity output, kWh/cap 111
322  Electricity consumption, KWh/Cap ... 115
323 Quality of trade & transport infrastructure® 84
324  Gross capital formation, % GDP 134 O
33 Ecological sustainability 223 102
33.1  GDP/unit of energy use, 2000 PPP$/kg Oil €q .o 28 103
332  Environmental performance* 535 65 @
333 1SO 14001 environmental certificates/bn PPP$ GDP......0.2 103
4 Market sophistication.........cccceceeeeenerenennnnnes 21.4 131
4.1 Credit 3.0 137 O
4.1.1  Ease of getting credit* 28 126 O
4.1.2  Domestic credit to private sector, % GDP ... 181 122
4.1.3  Microfinance gross 10ans, % GDP ... 02 62

4.2

4.2
422
423
424

4.3

431
432
433
434
435

5.1

511
512
513
514
515
516

52

521
522
523
524
525

53

53.1
532
533
534

6.1

6.1.1
6.12
6.1.3
6.14

6.2

6.2.1
6.2.2
6.23
6.24

6.3

6.3.1
6.32
6.33
6.34

7.1

7.0
712
713
714

7.2

7.2
722
723
724
7.25

7.3

731
732
733
734

(ote d'Ivoire

Investment
Ease of protecting investors*
Market capitalization, % GDP
Total value of stocks traded, % GDP..
Venture capital deals/tr PPP$ GDP

Trade & competition
Applied tariff rate, weighted mean, %
Non-agricultural mkt access weighted tariff, %..
Imports of goods & services, % GDP
Exports of goods & services, % GDP
Intensity of local COMPELItIONT ...

Business sophistication
Knowledge workers
Knowledge-intensive employment, %......
Firms offering formal training, % firms

R&D performed by DUSINESS, %....c.c.cooveirsirsirscirsee
R&D financed by business, %
GMAT mean score
GMAT test takers/mn pop. 20-34 ......crcsmsrsmsssninns

Innovation linkages 19.9
University/industry research collaborationt ... 228
State of cluster developmentt 20.2
R&D financed by abroad, % n/a
WV-strategic alliance deals/tr PPPS GDP.......ccocvvvcssis 224
PCT patent filings with foreign inVentor, % ... n/a
Knowledge absorption 26.8
Royalty & license fees payments/th GDP........wwrruen 0.9

High-tech imports less re-imports, %
Computer & comm. service imports, %...
FDI net inflows, % GDP

Knowledge & technology outputs........... 21.9
Knowledge creation
Domestic resident patent ap/bn PPP$ GDP
PCT resident patent ap/bn PPP$S GDP
Domestic res utility model ap/bn PPP$ GDP..
Scientific & technical articles/bn PPP$ GDP

Knowledge impact
Growth rate of PPPS GDP/worker, %
New businesses/th pop. 15-64

Computer software spending, % GDP
ISO 9001 quality certificates/on PPP$ GDP.

Knowledge diffusion
Royalty & license fees receipts/th GDP.
High-tech exports less re-exports, %
Computer & comm. service eXports, % ... 574
FDI net outflows, % GDP n/a

Creative outputs
Creative intangibles
Domestic res trademark reg/bn PPPS GDP.....vcvecn
Madrid resident trademark reg/bn PPP$ GDP
ICT & business model creationt

ICT & organizational model creationt ...

Creative goods & services
Recreation & culture consumption, %
National feature films/mn pop. 15-69
Paid-for dailies, circulation/th pop. 15-69
Creative goods exports, %
Creative services exports, %

Online creativity.
Generic top-level domains (TLDs)/th pop. 15-69..
Country-code TLDs/th pop. 15-69

Wikipedia monthly edits/mn pop. 15-69
Video uploads on YouTube/pop. 15-69..

133

111
n/a

92
n/a
n/a
104
105

132
127
132

112

102

122

105
115
80

125
130
113
113
124
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(roatia

Key indicators
Population (millions) 4.4
GDP per capita, PPP$ 18,338.5
GDP (USS billions) 64.2
Score (0~100)

orvalue (hard data) ~ Rank
Global Innovation Index 2012 (out of 141).......cceeecvrerennen 40.7 42
Innovation Output Sub-Index 349 45
Innovation Input Sub-Index 46.4 44
Innovation Efficiency Index 0.8 63
Global Innovation Index 2011 (out of 125) 4
GI12012 rank among Gl 2011 ec ies (125) 4
1 Institutions 69.2 41
1.1 Political environment 71.5 42
1.1.1  Political stability* 799 38
1.1.2 Government effectiveness* 572 43
113 Press freedom* 775 55
1.2 Regulatory environment. 726 44
1.2.1  Regulatory quality* 660 46
1.22  Rule of law* 527 52
1.23  Cost of redundancy dismissal, salary weeks ................. 151 69
1.3 Business environment 635 35
1.3.1 Ease of starting a business* 683 45
132 Ease of resolving insolvency* 395 85
133  Ease of paying taxes* 827 25 @
2 Human capital & research...........ccceeveeucuce 419 51
2.1 Education 578 48
2.1.1  Current expenditure on education, % GNI ... 39 80
212 Public expenditure/pupil, % GDP/Cap ...resrsrsrsinen 235 38
213  School life expectancy, years 139 52
214 PISA scales in reading, maths, & SCIENCE ..o 4740 35
215 Pupil-teacher ratio, secondary 83 13 @
2.2 Tertiary education 37.7 55
2.2.1  Tertiary enrolment, % gross 492 47
222 Graduates in science & engineering, % ... 244 29
223 Tertiary inbound mobility, %. 05 89 O
224 Gross tertiary outbound enrolment, % ... 24 35
2.3 Research & development (R&D).. ..30.0 42
23.1  Researchers, headcounts/mn pop. . 33
232 Gross expenditure on R&D, % GDP .08 40
233 Quality of scientific research institutionst 45
3 Infrastructure 449 36
3.1 Information & communication technologies (ICT)........ 51.7 39
311 ICT access* 705 28 @
312 ICT use* 433 33
3.1.3  Government’s ONliNe SErVICE ... 641 40
3.14  E-participation* 290 52
3.2 General infrastructure 329 89
3.2.1  Electricity output, kWh/cap 61
322  Electricity consumption, kWh/cap. 49
323 Quality of trade & transport infrastructure® ... 340 86
324  Gross capital formation, % GDP 234 58
33 Ecological sustainability 500 19 @
33.1  GDP/unit of energy use, 2000 PPP$/kg il €Q oo 73 33
332  Environmental performance* 642 20 @
333 1SO 14001 environmental certificates/bn PPP$S GDP.....57 20 @
4 Market sophistication.........cccceceeeeenersuennnnnes 36.8 77
4.1 Credit 244 86
4.1.1  Ease of getting credit* 504 62
4.1.2  Domestic credit to private sector, % GDP ... 701 48
4.1.3  Microfinance gross 10ans, % GDP ... 00 820

4.2

421
422
423
424

4.3

4.3.1
432
433
434
435

5.1

511
512
513
514
515
516

52

521
522
523
524
525

53

531
532
533
534

6.1

6.1.1
6.12
6.1.3
6.14

6.2

6.2.1
6.2.2
6.23
6.24

6.3

6.3.1
6.32
633
6.3.4

7.1

7.0
712
713
714

7.2

7.2
722
723
724
7.25

7.3

731
732
733
734

Investment. 19.1
Ease of protecting investors* 15.8
Market capitalization, % GDP
Total value of stocks traded, % GDP
Venture capital deals/tr PPP$ GDP...

Trade & competition
Applied tariff rate, weighted mean, %
Non-agricultural mkt access weighted tariff, %
Imports of goods & services, % GDP ...

Exports of goods & services, % GDP..... .
Intensity of local COMPELItIONT ... 515

Business sophistication...
Knowledge workers
Knowledge-intensive employment, %....
Firms offering formal training, % firms.... N
R&D performed by DUSINESS, %......ccovrrrrcrrrsririssririns
R&D financed by business, %
GMAT mean score
GMAT test takers/mn Pop. 20-34 ...

Innovation linkages
University/industry research collaborationt..
State of cluster developmentt

R&D financed by abroad, %
JV=strategic alliance deals/tr PPPS GDP.....ococvvcsss
PCT patent filings with foreign inventor, %..................

Knowledge absorption 41.9
Royalty & license fees payments/th GDP........werccn 37
High-tech imports less re-imports, %......
Computer & comm. service imports, %..
FDI net inflows, % GDP

Knowledge & technology outputs
Knowledge creation
Domestic resident patent ap/bn PPP$ GDP..
PCT resident patent ap/bn PPP$S GDP

Domestic res utility model ap/bn PPP$ GDP
Scientific & technical articles/bn PPP$ GDP...

Knowledge impact 44.9
Growth rate of PPPS GDP/WOTKEr, % ... 30
New businesses/th pop. 15-64
Computer software spending, % GDP
ISO 9001 quality certificates/bn PPP$ GDP

Knowledge diffusion
Royalty & license fees receipts/th GDP....
High-tech exports less re-exports, %

Computer & comm. Service eXports, % ...
FDI net outflows, % GDP

Creative outputs
Creative intangibles
Domestic res trademark reg/bn PPPS GDP......ccccvvvvrs
Madrid resident trademark reg/bn PPP$ GDP
ICT & business model creationt

ICT & organizational model creationt ...

Creative goods & services 34.8
Recreation & culture CONSUMPLION, %0 ..o 7.6
National feature films/mn pop. 15-69
Paid-for dailies, circulation/th pop. 15-69..
Creative goods exports, %
Creative services exports, %

Online creativity.
Generic top-level domains (TLDs)/th pop. 15-69
Country-code TLDs/th pop. 15-69
Wikipedia monthly edits/mn pop. 15-69...
Video uploads on YouTube/pop. 15-69

86
110
52
65
41

49

41
74
69
m

105
110




Key indicators

Population (millions) 0.8
GDP per capita, PPP$ 29,100.3
GDP (USS billions) 25.7

Score (0-100)
orvalue (hard data) ~ Rank

Global Innovation Index 2012 (out of 141).....ccccccereresuenennss 47.9 28

Innovation Output Sub-Index 393 32
Innovation Input Sub-Index 56.4 25
Innovation Efficiency Index 0.7 82
Global Innovation Index 2011 (out of 125) 28
GI12012 rank among Gl 2011 ec ies (125) 27
1 Institutions 86.3 15
1.1 Political environment 836 20
1.1.1  Political stability* 751 48
1.1.2 Government effectiveness* 803 18
113 Press freedom* 953 15
1.2 Regulatory environment. 91.5 17
1.2.1  Regulatory quality* 866 21
1.22  Rule of law* 792 25
123 Cost of redundancy dismissal, salary weeks ... 8.0 1
1.3 Business environment 839 11
1.3.1 Ease of starting a business* 848 22
132  Ease of resolving insolvency* 856 21
133  Ease of paying taxes* 812 27
2 Human capital & research........cccecevuvuecnee 493 30
2.1 Education 64.5 19
2.1.1  Current expenditure on education, % GNI ... 40 78
2.1.2  Public expenditure/pupil, % GDP/Cap ...resersrsrsien 349 4
2.1.3  School life expectancy, years 147 40
214  PISA scales in reading, maths, & SCIENCE ..ovvversrrrrsersrn n/a n/a
215 Pupil-teacher ratio, secondary 99 26
2.2 Tertiary education 59.0 6
221  Tertiary enrolment, % gross 520 43
222 Graduates in science & engineering, % ... 137 84
223 Tertiary inbound mobility, %. 318 5
224  Gross tertiary outbound enrolment, % ... 413 1
2.3 Research & development (R&D) ..........ccveeenveenreenseeenneennne 24.3 61

23.1  Researchers, headcounts/mn po
232 Gross expenditure on R&D, % GDP..

233 Quality of scientific research institutionst . 18 44
3 Infrastructure 433 42
3.1 Information & communication technologies (ICT)........ 433 51
3.1 ICT access*® 613 44
312 ICT use* 478 28
3.1.3  Government’s online service* 562 51
3.14  E-participation® 79 98
3.2 General infrastructure 55
3.2.1  Electricity output, kWh/cap 31
322  Electricity consumption, kWh/cap 28
323 Quality of trade & transport infrastructure® 44
324  Gross capital formation, % GDP 109
33 Ecological sustainability 474 21
33.1  GDP/unit of energy use, 2000 PPP$/kg Oil €Q ovvvrvrvrre 70 36
332  Environmental performance* 572 43

333 I1SO 14001 environmental certificates/bn PPP$ GDP ......58 19

4 Market sophistication........cccceceeeeeversnennnenes 56.2 20
4.1 Credit 69.3 7
4.1.1  Ease of getting credit* 387 72
4.1.2  Domestic credit to private sector, % GDP ... 2836 1
4.1.3  Microfinance gross 10ans, % GDP ... n/a n/a

® e O

4.2

4.2.1
422
423
424

4.3

431
432
433
434
435

5.1

511
512
513
514
515
516

52

521
522
523
524
525

53

53.1
532
533
534

6.1

6.1.1
6.12
6.1.3
6.14

6.2

6.2.1
6.2.2
6.23
6.24

6.3

6.3.1
6.32
6.33
6.34

7.1

7.0
712
713
714

7.2

7.2
722
723
724
7.25

7.3

731
732
733
734

Investment
Ease of protecting investors*
Market capitalization, % GDP
Total value of stocks traded, % GDP..
Venture capital deals/tr PPP$ GDP

Trade & competition
Applied tariff rate, weighted mean, %
Non-agricultural mkt access weighted tariff, %..
Imports of goods & services, % GDP
Exports of goods & services, % GDP
Intensity of local COMPELItIONT ...

Business sophistication
Knowledge workers
Knowledge-intensive employment, %......
Firms offering formal training, % firms

R&D performed by business, %
R&D financed by business, %
GMAT mean score
GMAT test takers/mn Pop. 20-34 ...

Innovation linkages
University/industry research collaborationt
State of cluster developmentt

R&D financed by abroad, %
JV-strategic alliance deals/tr PPPS GDP.......ccooovvvvre
PCT patent filings with foreign inventor, %.................

Knowledge absorption 35.6
Royalty & license fees payments/th GDP......cwwrrrn 13
High-tech imports less re-imports, %
Computer & comm. service imports, %...
FDI net inflows, % GDP

Knowledge & technology outputs........... 44.7
Knowledge creation
Domestic resident patent ap/bn PPP$ GDP
PCT resident patent ap/bn PPP$S GDP
Domestic res utility model ap/bn PPP$ GDP..
Scientific & technical articles/bn PPP$ GDP

Knowledge impact
Growth rate of PPPS GDP/worker, %
New businesses/th pop. 15-64

Computer software spending, % GDP
ISO 9001 quality certificates/on PPP$ GDP.

Knowledge diffusion
Royalty & license fees receipts/th GDP.
High-tech exports less re-exports, %

Computer & comm. service eXports, % ... 287
FDI net outflows, % GDP 4.3

Creative outputs
Creative intangibles
Domestic res trademark reg/bn PPPS GDP......ccccvvrvvrs
Madrid resident trademark reg/bn PPP$ GDP
ICT & business model creationt

ICT & organizational model creationt ...

Creative goods & services 26.0
Recreation & culture CONSUMPLION, %0 ...cevvrersevsersrrnrns 7.8
National feature films/mn Pop. 15=69......c..cwcsrrns 1.2
Paid-for dailies, circulation/th pop. 15-69
Creative goods exports, %
Creative services exports, %

Online creativity.
Generic top-level domains (TLDs)/th pop. 15-69..
Country-code TLDs/th pop. 15-69

Wikipedia monthly edits/mn pop. 15-69

Video uploads on YouTube/pop. 15-69..
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(zech Republic

Key indicators

Population (millions) 10.5
GDP per capita, PPP$ 25,933.8
GDP (USS billions) 2203

Score (0-100)
orvalue (hard data) ~ Rank

Global Innovation Index 2012 (out of 141).....cccccereeveceeneee. 49.7 27

Innovation Output Sub-Index 46.1 23
Innovation Input Sub-Index 533 31
Innovation Efficiency Index 0.9 2
Global Innovation Index 2011 (out of 125) 27
6112012 rank among GlI 2011 ec ies (125) 26
1 Institutions 68.2 44
1.1 Political environment 843 19
1.1.1  Political stability* 888 17
1.1.2 Government effectiveness* 675 31
113 Press freedom* 9.6 13
1.2 Regulatory environment. 755 43
1.2.1  Regulatory quality* 831 24
1.22  Rule of law* 730 30
1.23  Cost of redundancy dismissal, salary weeks................. 217 95
1.3 Business environment 448 82
1.3.1 Ease of starting a business* 244 106
132 Ease of resolving insolvency* 798 29
133  Ease of paying taxes* 302 97
2 Human capital & research...........ccceeveeucuce 49.1 31
2.1 Education 578 49
2.1.1  Current expenditure on education, % GNI ... 40 75
212 Public expenditure/pupil, % GDP/Cap ...resrsrsrsinen I 52
213  School life expectancy, years 27
214  PISA scales in reading, maths, & science 26
215 Pupil-teacher ratio, secondary 39
2.2 Tertiary education 30
2.2.1  Tertiary enrolment, % gross 31
222 Graduates in science & engineering, % ... 237 33
223 Tertiary inbound mobility, %. 73 20
224 Gross tertiary outbound enrolment, % ... 15 59
2.3 Research & development (R&D).. 433 29
23.1  Researchers, headcounts/mn pop. 23
232  Gross expenditure on R&D, % GDP 15 24
233 Quality of scientific research institutionst 25
3 Infrastructure 52.0 24
3.1 Information & communication technologies (ICT)........ 46.4 46
3.1 ICT access*® 648 36
312 ICT use* 403 37
3.1.3  Government’s online service* 543 53
3.14  E-participation* 263 55
3.2 General infrastructure 457 33
3.2.1  Electricity output, kWh/cap 23
322  Electricity consumption, kWh/cap. 27
323 Quality of trade & transport infrastructure® ... 563 33
324  Gross capital formation, % GDP 26 67
33 Ecological sustainability 63.8 5

33.1  GDP/unit of energy use, 2000 PPP$/kg il €q oo 50 74
332  Environmental performance* 648 18
333 1SO 14001 environmental certificates/bn PPPS$ GDP....25.3 1

4 Market sophistication.........cccceceeeeenersuennnnnes 44.2 48
4.1 Credit 37.7 49
4.1.1  Ease of getting credit* 577 43
4.1.2  Domestic credit to private sector, % GDP ... 56.2 56
4.1.3  Microfinance gross 10ans, % GDP ... n/a n/a

4.2

4.2
422
423
424

4.3

4.3.1
432
433
434
435

5.1

511
512
513
514
515
516

52

521
522
523
524
525

53

531
532
533
534

6.1

6.1.1
6.12
6.1.3
6.14

6.2

6.2.1
6.2.2
6.23
6.24

6.3

6.3.1
6.32
633
6.34

7.1

7.0
712
713
714

7.2

7.2
722
723
724
7.25

7.3

731
732
733
734

Investment.
Ease of protecting investors*
Market capitalization, % GDP
Total value of stocks traded, % GDP
Venture capital deals/tr PPP$ GDP...

Trade & competition
Applied tariff rate, weighted mean, %
Non-agricultural mkt access weighted tariff, %
Imports of goods & services, % GDP ...

Exports of goods & services, % GDP..... .
Intensity of local COMPELItIONT ...

Business sophistication...
Knowledge workers
Knowledge-intensive employment, %....
Firms offering formal training, % firms.... N
R&D performed by BUSINESS, %......ccovvrvrirsririrsssririns
R&D financed by business, %
GMAT mean score
GMAT test takers/mn pop. 20-34 .....cresmssmsssninns

Innovation linkages
University/industry research collaborationt..
State of cluster developmentt

R&D financed by abroad, %
JV=strategic alliance deals/tr PPPS GDP.......cocvvcsss
PCT patent filings with foreign inventor, %..................

Knowledge absorption 52.0
Royalty & license fees payments/th GDP......wwrerccn 4.0
High-tech imports less re-imports, %....
Computer & comm. service imports, %..
FDI net inflows, % GDP

Knowledge & technology outputs
Knowledge creation
Domestic resident patent ap/bn PPP$ GDP..
PCT resident patent ap/bn PPP$S GDP

Domestic res utility model ap/bn PPP$ GDP
Scientific & technical articles/bn PPP$ GDP...

Knowledge impact 61.8
Growth rate of PPPS GDP/WOTKEr, % ..., 37
New businesses/th pop. 15-64
Computer software spending, % GDP
ISO 9001 quality certificates/bn PPP$ GDP

Knowledge diffusion
Royalty & license fees receipts/th GDP....
High-tech exports less re-exports, %

Computer & comm. Service eXports, % ...
FDI net outflows, % GDP

Creative outputs
Creative intangibles
Domestic res trademark reg/bn PPPS GDP......cvves
Madrid resident trademark reg/bn PPP$ GDP
ICT & business model creationt
ICT & organizational model creationt ...

Creative goods & services
Recreation & culture consumption, %
National feature films/mn pop. 15-69
Paid-for dailies, circulation/th pop. 15-69..
Creative goods exports, %
Creative services exports, %

Online creativity.
Generic top-level domains (TLDs)/th pop. 15-69
Country-code TLDs/th pop. 15-69
Wikipedia monthly edits/mn pop. 15-69...
Video uploads on YouTube/pop. 15-69




Key indicators

Population (millions) 55
GDP per capita, PPP$ 37,7419
GDP (USS billions) 349.1

Score (0-100)
orvalue (hard data) ~ Rank

Global Innovation Index 2012 (out of 141)....cccccecvreresrerennss 599 7

Innovation Output Sub-Index 52.5 9
Innovation Input Sub-Index 67.4 8
Innovation Efficiency Index 0.8 52
Global Innovation Index 2011 (out of 125) 6
GI12012 rank among Gl 2011 ec ies (125) 7
1 Institutions 953 1
1.1 Political environment 94.9 2
1.1.1  Political stability* 89.7 14
1.1.2 Government effectiveness* 979 3
113 Press freedom* 97.1 9
1.2 Regulatory environment. 99.4 1
1.2.1  Regulatory quality* 100.0 1
1.22  Rule of law* 97.5 4
1.23  Cost of redundancy dismissal, salary weeks ................. 8.0 1
1.3 Business environment 91.6 5
1.3.1 Ease of starting a business* 84.1 23
132 Ease of resolving insolvency* 97.1 5
133  Ease of paying taxes* 935 10
2 Human capital & research........c.cceceeuruecnee 629 5
2.1 Education 75.0 4
2.1.1  Current expenditure on education, % GNI ... 74 7
212 Public expenditure/pupil, % GDP/Cap ...resersrsrsien . 7

2.1.3  School life expectancy, years

214  PISA scales in reading, maths, & science 19
215 Pupil-teacher ratio, secondary 28
2.2 Tertiary education 38
221  Tertiary enrolment, % gross 13
222 Graduates in science & engineering, % ... 196 57
223 Tertiary inbound mobility, %. 54 28
224 Gross tertiary outbound enrolment, % ... 16 55
2.3 Research & development (R&D) ..........ccuveeenveenreenseeenneenn 69.7 5
23.1  Researchers, headcounts/mn po 88120 4
232  Gross expenditure on R&D, % GDP.. 3.0 6
233 Quality of scientific research institutionst . 27 14
3 Infrastructure 56.8 12
3.1 Information & communication technologies (ICT)........ 732 13
3.1 ICT access*® 833 8
312 ICT use* 68.5 6
3.1.3  Government’s ONliNg SErVICE ... 856 13
3.14  E-participation® 553 28
3.2 General infrastructure 46.8 32
3.2.1  Electricity output, kWh/cap 69680 28
322  Electricity consumption, kWh/cap 63705 26
323 Quality of trade & transport infrastructure® .748 15
324  Gross capital formation, % GDP 164 123
33 Ecological sustainability 504 18
33.1  GDP/unit of energy use, 2000 PPP$/kg il €Q oo 84 25
332  Environmental performance* 63.6 21

333 1SO 14001 environmental certificates/bn PPP$ GDP.....50 21

4 Market sophistication........cccceceeeeeversnennnenes 66.6 8
4.1 Credit 78.1 5
4.1.1  Ease of getting credit* 774 21
4.1.2  Domestic credit to private sector, % GDP ... 225.0 2
4.1.3  Microfinance gross 10ans, % GDP ... n/a n/a
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534

6.1

6.1.1
6.12
6.1.3
6.14

6.2

6.2.1
6.2.2
6.23
6.24

6.3

6.3.1
6.32
6.33
6.34

7.1

7.0
712
713
714

7.2

7.2
722
723
724
7.25

7.3

731
732
733
734

Investment
Ease of protecting investors*
Market capitalization, % GDP
Total value of stocks traded, % GDP..
Venture capital deals/tr PPP$ GDP

Trade & competition
Applied tariff rate, weighted mean, %
Non-agricultural mkt access weighted tariff, %..
Imports of goods & services, % GDP
Exports of goods & services, % GDP
Intensity of local COMPELItIONT ...

Business sophistication
Knowledge workers
Knowledge-intensive employment, %......
Firms offering formal training, % firms

R&D performed by DUSINESS, %......ccvvrorrririrsririrrrirrins
R&D financed by business, %
GMAT mean score
GMAT test takers/mn Pop. 20-34 ...ccvrrrrsrsrsssns

Innovation linkages
University/industry research collaborationt
State of cluster developmentt

R&D financed by abroad, %
WV-strategic alliance deals/tr PPPS GDP.......ccocvvcsnis
PCT patent filings with foreign inventor, %................

Knowledge absorption 42.2
Royalty & license fees payments/th GDP....rrns n/a
High-tech imports less re-imports, %
Computer & comm. service imports, %...
FDI net inflows, % GDP

Knowledge & technology outputs........... 51.5
Knowledge creation
Domestic resident patent ap/bn PPP$ GDP
PCT resident patent ap/bn PPP$S GDP
Domestic res utility model ap/bn PPP$ GDP..
Scientific & technical articles/bn PPP$ GDP

Knowledge impact
Growth rate of PPPS GDP/worker, %
New businesses/th pop. 15-64

Computer software spending, % GDP
ISO 9001 quality certificates/on PPP$ GDP.

Knowledge diffusion
Royalty & license fees receipts/th GDP.
High-tech exports less re-exports, %
Computer & comm. service eXports, % ... 374
FDI net outflows, % GDP 1.1

Creative outputs
Creative intangibles
Domestic res trademark reg/bn PPPS GDP......ccccvvrvvr.
Madrid resident trademark reg/bn PPP$ GDP
ICT & business model creationt

ICT & organizational model creationt ...

Creative goods & services
Recreation & culture consumption, %
National feature films/mn pop. 15-69
Paid-for dailies, circulation/th pop. 15-69
Creative goods exports, %
Creative services exports, % 0.7

Online creativity.
Generic top-level domains (TLDs)/th pop. 15-69..
Country-code TLDs/th pop. 15-69

Wikipedia monthly edits/mn pop. 15-69

Video uploads on YouTube/pop. 15-69..

e e O
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Dominican Republic

Key indicators
Population (millions) 10.1
GDP per capita, PPP$ 9,289.2
GDP (USS billions) 54.4
Score (0~100)

orvalue (hard data) ~ Rank
Global Innovation Index 2012 (out of 141)........cceeeerererenne 30.9 86
Innovation Output Sub-Index 273 77
Innovation Input Sub-Index 34.6 93
Innovation Efficiency Index 0.8 46 @
Global Innovation Index 2011 (out of 125) n/a
6112012 rank among GlI 2011 ec jes (125) n/a
1 Institutions 43.6 104
1.1 Political environment 53.7 78
1.1.1  Political stability* 659 67
1.1.2 Government effectiveness* 245 106
113 Press freedom* 708 74
1.2 Regulatory environment. 502 117
1.2.1  Regulatory quality* 466 85
1.22  Rule of law* 263 112
1.23  Cost of redundancy dismissal, salary weeks ................. 262 113
1.3 Business environment 268 115
1.3.1 Ease of starting a business* 194 113
132 Ease of resolving insolvency* 57 132 0
133  Ease of paying taxes* 553 63
2 Human capital & research...........cccueveeucueee 23.7 114
2.1 Education 258 130 O
2.1.1  Current expenditure on education, % GNI ... 19 126 ©
2.1.2 Public expenditure/pupil, % GDP/Cap ..wmrrsrevresersirs 65 1150
2.1.3  School life expectancy, years 123 81
214 PISA scales in reading, maths, & SCIENCE ...ovvvvrrrrrsersrn n/a n/a
215 Pupil-teacher ratio, secondary 282 116 O
2.2 Tertiary education 176 112
221 Tertiary enrolment, % gross 340 69
222 Graduates in science & engineering, % ... n/a n/a
223 Tertiary inbound mobility, %. n/a n/a
224 Gross tertiary outbound enrolment, % ... 03 113
2.3 Research & development (R&D).. 275 50 @
23.1  Researchers, headcounts/mn pop. .n/a n/a
232  Gross expenditure on R&D, % GDP .n/a n/a
233 Quality of scientific research institutionst 118 ©
3 Infrastructure 35.6 61
3.1 Information & communication technologies (ICT)........ 37.0 60
3.1 ICT access*® 312 99
312 ICT use* 159 71
3.1.3  Government’s online service* 536 55
3.14  E-participation* 474 34 @
3.2 General infrastructure 24.7 125 O
3.2.1  Electricity output, kWh/cap 83
322  Electricity consumption, kWh/cap. . 85
323 Quality of trade & transport infrastructure*. 335 90
324  Gross capital formation, % GDP 122 O
33 Ecological sustainability 451 26 @
33.1  GDP/unit of energy use, 2000 PPP$/kg il €Q v 13.0 3 e
332  Environmental performance* 524 69
333 IS0 14001 environmental certificates/bn PPP$ GDP......04 88
4 Market sophistication.........cccceceeeeeversuennnnnes 36.6 79
4.1 Credit 193 92
4.1.1  Ease of getting credit* 387 72
4.1.2  Domestic credit to private sector, % GDP ... 227 112
4.1.3  Microfinance gross 10ans, % GDP ... 1.1 34 e

4.2
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4.3

4.3.1
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434
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5.1
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512
513
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534

6.1

6.1.1
6.12
6.1.3
6.14

6.2

6.2.1
6.2.2
6.23
6.24

6.3

6.3.1
6.32
633
6.3.4

7.1

7.0
712
713
714

7.2

7.2
722
723
724
7.25

7.3

731
732
733
734

Investment. 57
Ease of protecting investors* 48
Market capitalization, % GDP n/a
Total value of stocks traded, % GDP n/a
Venture capital deals/tr PPP$ GDP... 65

Trade & competition 80
Applied tariff rate, weighted mean, % 92
Non-agricultural mkt access weighted tariff, % 53

Imports of goods & services, % GDP ... 94
Exports of goods & services, % GDP..... . 117
Intensity of local COMPELItIONT ... . 58
Business sophistication... 101
Knowledge workers 73
Knowledge-intensive employment, %.... 84
Firms offering formal training, % firms.... 21

R&D performed by DUSINESS, %......ccororirsirsrirsersee n/a

R&D financed by business, % n/a
GMAT mean score 114
GMAT test takers/mn pop. 20-34 .....cresmssmsssninns . 89
Innovation linkages 75
University/industry research collaborationt.. 87
State of cluster developmentt 55

R&D financed by abroad, % n/a
JV=strategic alliance deals/tr PPPS GDP ... 6.4 100
PCT patent filings with foreign inVentor, 9. n/a n/a
Knowledge absorption 236 131
Royalty & license fees payments/th GDP.......wwercuen 12 67
High-tech imports less re-imports, %.... 89
Computer & comm. service imports, %.. 117

FDI net inflows, % GDP 56

Knowledge & technology outputs........... 17.2 125
Knowledge creation 98
Domestic resident patent ap/bn PPP$ GDP.. 88
PCT resident patent ap/bn PPP$S GDP 81
Domestic res utility model ap/bn PPP$ GDP n/a
Scientific & technical articles/bn PPP$ GDP... 139

Knowledge impact 31,1 77
Growth rate of PPPS GDP/WOTKer, % ..., 34 43
New businesses/th pop. 15-64 44
Computer software spending, % GDP n/a
ISO 9001 quality certificates/bn PPP$ GDP 104
Knowledge diffusion 133
Royalty & license fees receipts/th GDP.... n/a
High-tech exports less re-exports, % 61
Computer & comm. SErvice eXpPorts, %6 ... 6.5 127

FDI net outflows, % GDP n/a n/a

Creative outputs
Creative intangibles
Domestic res trademark reg/bn PPPS GDP......vcvnee n/a

Madrid resident trademark reg/bn PPP$ GDP n/a
ICT & business model creationt . 51
ICT & organizational model creationt ... . 70
Creative goods & services 255 57
Recreation & culture CONSUMPLION, %0 ..o 22 80
National feature films/mn pop. 15-69 67
Paid-for dailies, circulation/th pop. 15-69.. 91
Creative goods exports, % 18
Creative services exports, % n/a
Online creativity. 76
Generic top-level domains (TLDs)/th pop. 15-69 78
Country-code TLDs/th pop. 15-69 79
Wikipedia monthly edits/mn pop. 15-69... 73
Video uploads on YouTube/pop. 15-69 72




Key indicators
Population (millions) 15.0
GDP per capita, PPP$ 8,335.1
GDP (USS billions) 65.3
Score (0~100)

orvalue (hard data) ~ Rank
Global Innovation Index 2012 (out of 141)........ceeeerererenne 28,5 98
Innovation Output Sub-Index 259 85
Innovation Input Sub-Index 312109
Innovation Efficiency Index 0.8 31 @
Global Innovation Index 2011 (out of 125) 93
6112012 rank among GlI 2011 ec ies (125) 93
1 Institutions 344 134 o
1.1 Political environment 47.0 89
1.1.1  Political stability* 50.1 102
1.1.2 Government effectiveness* 232 1
113 Press freedom* 676 81
1.2 Regulatory environment. 320 134 O
1.2.1  Regulatory quality* 227 134 0O
1.22  Rule of law* 168 131 O
1.2.3  Cost of redundancy dismissal, salary weeks ................. 36.1 130 O
1.3 Business environment 24.2 120
1.3.1 Ease of starting a business* 57 132 O
132  Ease of resolving insolvency* 143 120
133  Ease of paying taxes* 525 67
2 Human capital & research........c.cceceeuruecnee 25.1 109
2.1 Education 39.9 108
2.1.1  Current expenditure on education, % GNI ... 14 134 O
2.1.2  Public expenditure/pupil, % GDP/Cap ..orrerirsriiersri n/a n/a
213  School life expectancy, years 133 63
214  PISA scales in reading, maths, & SCIENCE ..ovvversrrrrsersrn n/a n/a
215 Pupil-teacher ratio, secondary 224 102
2.2 Tertiary education 236 92
221  Tertiary enrolment, % gross 398 59
222 Graduates in science & engineering, % ... 128 88
223 Tertiary inbound mobility, %. n/a n/a
224 Gross tertiary outbound enrolment, % ... 0.7 86
2.3 Research & development (R&D) ..........ccueeeenreemreernneeenneenn 11.8 122
23.1  Researchers, headcounts/mn po 1866 85
232  Gross expenditure on R&D, % GDP.. 03 74
233 Quality of scientific research institutionst. 84 115
3 Infrastructure 313 77
3.1 Information & communication technologies (ICT).......29.8 78
311 ICT access*® 380 82
312 ICT use* 85
3.1.3  Government’s ONliNe SErVICE ... 81
3.14  E-participation® 59
3.2 General infrastructure 95
3.2.1  Electricity output, kWh/cap 89
322  Electricity consumption, kWh/cap 87
323 Quality of trade & transport infrastructure® 82
324  Gross capital formation, % GDP 31 @
33 Ecological sustainability 32.8 61
33.1  GDP/unit of energy use, 2000 PPP$/kg il €q v 53 70
332  Environmental performance* 606 30 @
333 1SO 14001 environmental certificates/bn PPP$S GDP......1.2 57 @
4 Market sophistication........cccceceeeeenersrennnnnes 31.6 103
4.1 Credit 296 75
4.1.1  Ease of getting credit* 387 72
4.1.2  Domestic credit to private sector, % GDP ... 309 93
4.1.3  Microfinance gross 10ans, % GDP ... 35 16 e

4.2
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422
423
424

4.3
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432
433
434
435

5.1

511
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513
514
515
516

52

521
522
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524
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53.1
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533
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6.1

6.1.1
6.12
6.1.3
6.14

6.2

6.2.1
6.2.2
6.23
6.24

6.3

6.3.1
6.32
6.33
634

7.1

7.0
712
713
714

7.2

7.2
722
723
724
7.25

7.3

731
732
733
734

Fcuador

Investment. 4.8
Ease of protecting investors* 15.8
Market capitalization, % GDP
Total value of stocks traded, % GDP..
Venture capital deals/tr PPP$ GDP

Trade & competition 60.4
Applied tariff rate, weighted mean, %
Non-agricultural mkt access weighted tariff, %..
Imports of goods & services, % GDP
Exports of goods & services, % GDP
Intensity of local COMPELItIONT ... 533

Business sophistication
Knowledge workers
Knowledge-intensive employment, %......
Firms offering formal training, % firms

R&D performed by DUSINESS, %....c.covvrsvrcreririririrsrsrsns 8.5
R&D financed by business, % 8.5
GMAT mean score 470.3
GMAT test takers/mn pop. 20-34 .......rsesmsrsmsrsninns 49.7

Innovation linkages
University/industry research collaborationt
State of cluster developmentt

R&D financed by abroad, %

WV=strategic alliance deals/tr PPPS GDP........oovvvvvsrrn 6.4
PCT patent filings with foreign inventor, %................. 100.0
Knowledge absorption 26.6
Royalty & license fees payments/th GDP.....cwwcrruen 0.9

High-tech imports less re-imports, %
Computer & comm. service imports, %...
FDI net inflows, % GDP

Knowledge & technology outputs........... 18.4
Knowledge creation
Domestic resident patent ap/bn PPP$ GDP
PCT resident patent ap/bn PPP$S GDP

Domestic res utility model ap/bn PPP$ GDP..
Scientific & technical articles/bn PPP$ GDP

Knowledge impact
Growth rate of PPPS GDP/worker, %
New businesses/th pop. 15-64

Computer software spending, % GDP
ISO 9001 quality certificates/on PPP$ GDP.

Knowledge diffusion
Royalty & license fees receipts/th GDP.
High-tech exports less re-exports, %
Computer & comm. service eXports, % ... 18.0
FDI net outflows, % GDP n/a

Creative outputs
Creative intangibles
Domestic res trademark reg/bn PPPS GDP.......cvrs
Madrid resident trademark reg/bn PPP$ GDP
ICT & business model creationt

ICT & organizational model creationt ...

Creative goods & services 24.1
Recreation & culture CONSUMPLION, %0 ...cvvrersersersrserns 6.0
National feature films/mn pop. 15-69
Paid-for dailies, circulation/th pop. 15-69

Creative goods exports, % 0.2
Creative services exports, % 9.7
Online creativity.

Generic top-level domains (TLDs)/th pop. 15-69..
Country-code TLDs/th pop. 15-69

Wikipedia monthly edits/mn pop. 15-69
Video uploads on YouTube/pop. 15-69..

125
110
95
89
65

84
88
45
75
82
105

103
78
78

76
73
97
80

93
91
94
88
101

116
77
56

104

127

115
96
110
58
52
127

87
96
n/a
64
58
127
n/a
97
96
n/a
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Egypt

Key indicators
Population (millions) 79.4
GDP per capita, PPP$ 6,504.6
GDP (US$ billions) 231.9
Score (0~100)

orvalue (hard data) ~ Rank
Global Innovation Index 2012 (out of 141).......cceeeeriuerennens 27.9 103
Innovation Output Sub-Index 233 99
Innovation Input Sub-Index 325 104
Innovation Efficiency Index 0.7 78
Global Innovation Index 2011 (out of 125) 87
6112012 rank among GlI 2011 ec ies (125) 97
1 Institutions 404 116
1.1 Political environment 33.5 130 O
1.1 Political stability* 434 115
1.1.2 Government effectiveness* 296 91
113 Press freedom* 274 132
1.2 Regulatory environment. 44.5 126 O
1.2.1  Regulatory quality* 471 84
1.22  Rule of law* 449 o4
1.2.3  Cost of redundancy dismissal, salary weeks ................. 368 131 O
1.3 Business environment 433 86
1.3.1 Ease of starting a business* 884 17 @
132  Ease of resolving insolvency* 158 118 O
133  Ease of paying taxes* 258 104
2 Human capital & research........c.cceceeuruecnee 25.9 108
2.1 Education 46.2 86
2.1.1  Current expenditure on education, % GNI ... 44 58 @
212 Public expenditure/pupil, % GDP/Cap ...resrsrsrsinen 77
213  School life expectancy, years 92
214  PISA scales in reading, maths, & science n/a
215 Pupil-teacher ratio, secondary 81
2.2 Tertiary education 174 113
2.2.1  Tertiary enrolment, % gross 304 72
222  Graduates in science & engineering, % ... n/a n/a
223 Tertiary inbound mobility, %. 14 67
224 Gross tertiary outbound enrolment, % ... 0.1 136 O
2.3 Research & development (R&D).. ..14.0 110
23.1  Researchers, headcounts/mn pop. . 55
232 Gross expenditure on R&D, % GDP .02 83
233 Quality of scientific research institutionst 110
3 Infrastructure 33.6 70
3.1 Information & communication technologies (ICT)........ 453 49 @
311 ICT access*® 407 73
312 ICT use* 120 84
3.1.3  Government's Onling SErVICE ... 601 42 @
3.14  E-participation* 684 15 @
3.2 General infrastructure 257 122 O
3.2.1  Electricity output, kWh/cap 79
322  Electricity consumption, kWh/cap. 81
323 Quality of trade & transport infrastructure*. 102
324  Gross capital formation, % GDP 103
3.3 Ecological sustainability 299 70
33.1  GDP/unit of energy use, 2000 PPP$/kg Oil €q oo 50 73
332  Environmental performance* 552 58
333 1SO 14001 environmental certificates/bn PPP$ GDP......1.0 62
4 Market sophistication.........cccceceeeeenersuennnnnes 30.5 108
4.1 Credit 16.3 105
4.1.1  Ease of getting credit* 387 72
4.1.2  Domestic credit to private sector, % GDP ... 331 89
4.1.3  Microfinance gross 10ans, % GDP ... 01 71

4.2

4.2
422
423
424

4.3

4.3.1
432
433
434
435

5.1

511
512
513
514
515
516

52

521
522
523
524
525

53

531
532
533
534

6.1

6.1.1
6.12
6.1.3
6.14

6.2

6.2.1
6.2.2
6.23
6.24

6.3

6.3.1
6.32
633
6.34

7.1

7.0
712
713
714

7.2

7.2
722
723
724
7.25

7.3

731
732
733
734

Investment. 71
Ease of protecting investors* 60
Market capitalization, % GDP 56
Total value of stocks traded, % GDP 39
Venture capital deals/tr PPP$ GDP... 58
Trade & competition 121
Applied tariff rate, weighted mean, % 108
Non-agricultural mkt access weighted tariff, % 85
Imports of goods & services, % GDP ... 122
Exports of goods & services, % GDP..... . 122
Intensity of local COMPELItIONT ... 3 110

Business sophistication...
Knowledge workers
Knowledge-intensive employment, %....
Firms offering formal training, % firms.... N
R&D performed by DUSINESS, %....c..corovrsrirsrirsesirsee n/a

R&D financed by business, % n/a
GMAT mean score 96
GMAT test takers/mn pop. 20-34 ....crsmesmsssninns . 82
Innovation linkages 116
University/industry research collaborationt.. 122
State of cluster developmentt 77
R&D financed by abroad, % n/a
JV=strategic alliance deals/tr PPPS GDP.....ococvvcsss . 68
PCT patent filings with foreign inventor, %.................. . 77
Knowledge absorption 262 119
Royalty & license fees payments/th GDP.......wwercuen 10 71
High-tech imports less re-imports, %.... 95
Computer & comm. service imports, %.. 87
FDI net inflows, % GDP 61
Knowledge & technology outputs 92
Knowledge creation 72
Domestic resident patent ap/bn PPP$ GDP.. 65
PCT resident patent ap/bn PPP$S GDP 82
Domestic res utility model ap/bn PPP$ GDP n/a
Scientific & technical articles/bn PPP$ GDP... 58
Knowledge impact 97
Growth rate of PPPS GDP/worker, % 52
New businesses/th pop. 15-64 93
Computer software spending, % GDP 56
ISO 9001 quality certificates/bn PPP$ GDP 71
Knowledge diffusion 104
Royalty & license fees receipts/th GDP.... 33
High-tech exports less re-exports, % 92

Computer & comm. Service eXports, % ... 8 100

FDI net outflows, % GDP 52
Creative outputs 24.0 106
Creative intangibles 106

Domestic res trademark reg/bn PPPS GDP......cvvvnee n/a

Madrid resident trademark reg/bn PPP$ GDP 55
ICT & business model creationt 70
ICT & organizational model creationt ... . 92
Creative goods & services 21.2 68

Recreation & culture CONSUMPLION, %0 ... 20 83

National feature films/mn pop. 15-69 69
Paid-for dailies, circulation/th pop. 15-69.. 66
Creative goods exports, % 17
Creative services exports, % 71
Online creativity. 104
Generic top-level domains (TLDs)/th pop. 15-69 108
Country-code TLDs/th pop. 15-69 120
Wikipedia monthly edits/mn pop. 15-69... 94
Video uploads on YouTube/pop. 15-69 88




Key indicators
Population (millions) 5.9
GDP per capita, PPP$ 7,595.3
GDP (US$ billions) 226
Score (0~100)

orvalue (hard data) ~ Rank
Global Innovation Index 2012 (out of 141).......cceeeerirerennen 29.5 93
Innovation Output Sub-Index 245 91
Innovation Input Sub-Index 34.6 94
Innovation Efficiency Index 0.7 81
Global Innovation Index 2011 (out of 125) 90
6112012 rank among GlI 2011 ec ies (125) 88
1 Institutions 50.6 83
1.1 Political environment 65.0 49
1.1.1  Political stability* 670 61
1.1.2 Government effectiveness* 411 o7
113 Press freedom* 870 33 @
1.2 Regulatory environment. 56.7 100
1.2.1  Regulatory quality* 612 58
1.22  Rule of law* 246 116
1.23  Cost of redundancy dismissal, salary weeks ................ 229 103
1.3 Business environment 30.2 107
1.3.1 Ease of starting a business* 251 105
132 Ease of resolving insolvency* 410 83
133  Ease of paying taxes* 244 106
2 Human capital & research........c.cceceeuruecnee 23.8 113
2.1 Education 33.7 121
2.1.1  Current expenditure on education, % GNI ... 30 105
212 Public expenditure/pupil, % GDP/Cap ...resersrsrsien 106 105
2.1.3  School life expectancy, years 120 87
214 PISA scales in reading, maths, & SCIENCE ..ovvvvvsrrrrsersrn n/a n/a
215 Pupil-teacher ratio, secondary 244 109
2.2 Tertiary education 303 76
2.2.1  Tertiary enrolment, % gross 234 82
222 Graduates in science & engineering, % ... 264 18 @
223 Tertiary inbound mobility, %. 05 87
224 Gross tertiary outbound enrolment, % ... 05 98
2.3 Research & development (R&D)... .74 134 O
23.1  Researchers, headcounts/mn po 39 104
232 Gross expenditure on R&D, % GDP.. 0.1 97
233 Quality of scientific research institutionst . 96 126 O
3 Infrastructure 31.6 76
3.1 Information & communication technologies (ICT)........ 415 55
3.1 ICT access*® 353 89
312 ICT use* 82 93
3.1.3  Government's Onling SErVICE ... 673 32 @
3.14  E-participation* 553 28 @
3.2 General infrastructure 224 131 O
3.2.1  Electricity output, kWh/cap 92
322 Electricity consumption, KWh/Cap ... 96
323 Quality of trade & transport infrastructure® 77
324  Gross capital formation, % GDP 136 O
33 Ecological sustainability 30.9 68
33.1  GDP/unit of energy use, 2000 PPP$/kg Oil €Q oo 6.8 40
332  Environmental performance* 521 72
333 1SO 14001 environmental certificates/bn PPP$ GDP......0.3 99
4 Market sophistication.........cccceceeeeenerenennnnnes 33.1 97
4.1 Credit 30.7 67
4.1.1  Ease of getting credit* 577 43
4.1.2  Domestic credit to private sector, % GDP ... 410 79
4.1.3  Microfinance gross 10ans, % GDP ... 18 23 @
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6.14

6.2

6.2.1
6.2.2
6.23
6.24

6.3

6.3.1
6.32
633
6.34

7.1

7.0
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El Salvador

Investment.
Ease of protecting investors*
Market capitalization, % GDP
Total value of stocks traded, % GDP..
Venture capital deals/tr PPP$ GDP

Trade & competition
Applied tariff rate, weighted mean, %
Non-agricultural mkt access weighted tariff, %..
Imports of goods & services, % GDP
Exports of goods & services, % GDP
Intensity of local COMPELItIONT ...

Business sophistication
Knowledge workers
Knowledge-intensive employment, %......
Firms offering formal training, % firms

R&D performed by DUSINESS, %....c.ccovrsirsirsirseeirsec
R&D financed by business, %
GMAT mean score
GM