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PREFACE

RELEASING THE GLOBAL INNOVATION INDEX
2020: WHO WILL FINANCE INNOVATION?

© Emmanuel Berrod/WIPO

We are pleased to present the 13th edition of the Global Innovation
Index (Gll) while commemorating a decade long partnership
between the Cornell University, INSEAD, and the World Intellectual
Property Organization (WIPO).

For more than 10 years, the Gll has fostered innovation debates
and policies. Again, the Gl 2020 report presents global innovation
trends and the innovation performance of 131 economies.

As this report goes to press, the world is struggling to cope with
the economic and social implications of the coronavirus disease
(COVID-19) crisis. Now more than ever, innovation—primarily in
finding treatments and a vaccine—is humanity’s best hope to
overcome the economic lockdown. Echoing our call to support
medical innovation in the Gll 2019 report, this pandemic is a potent
reminder that health-related research and development (R&D) and
health system innovations are not a luxury, but a necessity.

The amplitude of the crisis created by COVID-19 has engulfed
many countries in a wave of emergencies. In the years to come,
financial resources will be strained. Risk aversion will be high. As a
result, countries and corporations alike will find it harder to pursue
investments and innovation.

It may be tempting to defer the pursuit of longer-term goals. Yet, as
in the financial crisis of 2008—-2009, we are calling on business and
policy leaders around the world to continue to innovate beyond
healthcare, despite the economic downturn.

With growing attention on innovation as the way to build a
sustainable and inclusive future, now is a particularly relevant time
for this year’s special theme: Who Will Finance Innovation?

Soumitra Dutta
Professor of Management and Former
Founding Dean, SC Johnson College
of Business, Cornell University;
President, Portulans Institute

Francis Gurry
Director General,
World Intellectual Property
Organization (WIPO)

As long as innovation has existed, a central challenge facing
innovators worldwide is the mobilization of stable and accessible
financing mechanisms. Financing affects all stages of an innovation
cycle, from ideation to commercialization, expansion, and,
eventually, long-term business sustainability.

Even before the crisis, a range of new actors, such as sovereign
wealth funds, and not-for-profit organizations, has been supporting
innovation. Innovative mechanisms, such as corporate venturing,
intellectual property (IP) marketplaces, crowdfunding, and fintech
solutions, were present before the crisis and will not vanish. At the
same time, public support schemes remain essential vehicles of
innovation financing.

To conclude, every crisis brings opportunities and room for
creative disruption. One side effect of the current crisis has been
to stimulate interest in innovative solutions for health, naturally,
but also for areas such as remote work, distance education,
e-commerce, and mobility solutions. Unleashing these positive
forces may well support societal goals, including reducing or
reversing long-term climate change.

For this Gll edition, we thank our Knowledge Partners; the
Confederation of Indian Industry (Cll); Dassault Systemes, The
3DEXPERIENCE Company; and the National Confederation

of Industry Brazil (CNI) for their support. We also thank the
Competence Centre on Composite Indicators and Scoreboards of
the Joint Research Centre at the European Commission.

Likewise, we recognize the contributions of our Advisory Board
members, who have been joined by two members this year:
Ms. C. Akamanzi, CEO of the Rwanda Development Board
(Rwanda) and Mr. H. Takenaka, Director, Center for Global
Innovation Studies, Toyo University and former Minister (Japan).

We—Soumitra Dutta and Bruno Lanvin—shall, in a break from
tradition, have the last word in this preface, so that we may
underline and pay tribute to the vital role played by Francis Gurry in
the remarkable success of the Gll over the last 10 years. Thanks to
his vision and leadership, WIPO has become the central pillar of the
Gll. Thank you, Francis, and as you complete your second six-year
mandate at the helm of WIPO, we wish you the best of luck in your
future endeavors!

Bruno Lanvin
Executive Director for Global Indices,
INSEAD;
Director, Portulans Institute

Preface vii
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FOREWORD

FINANCING INNOVATION IN INDIA

India has embarked on a
journey towards creating

an enabling environment

by putting in place an
ecosystem that breeds
innovation. The Government
of India has launched several
significant initiatives for
propelling innovation, such

as the Start-up India initiative,
Accelerating Growth of New
India’s Innovations (AGNIi),
Atal Tinkering Labs, new intellectual property rights (IPR) policy,
Smart City Mission, Uchchatar Avishkaar Yojana, etc. All these
initiatives, coupled with phenomenal research and innovation from
the institutions, industry, and society, are cementing India’s position
as an innovation and knowledge hub. However, the financial
dimension plays a critical role in fructifying these innovation efforts.

Various fiscal incentives are offered by the Government of India’s
Department of Scientific and Industrial Research (DSIR) for R&D
activities performed by institutions, academia, and industry for

supporting, nurturing, and leading their innovations towards fruition.

Technology Development Board (TDB), an important stakeholder
in the Indian innovation ecosystem, provides soft loans and
promotes the equity of Indian industry through the development
and commercialization of indigenous technology and by adapting
imported technology for domestic applications. Biotechnology
Industry Research Assistance Council (BIRAC) supports high-risk,
early starters from academia, start-ups, or incubators that have
exciting ideas in the nascent or planning stage. In India, there has
been phenomenal growth of the private and foreign-owned private
equity/venture capital (PE/VC) industry. The government has also
played an important role in establishing and nurturing the industry
segment by various fiscal concessions.

Financial institutions such as the Industrial Development Bank of
India (IDBI) and the Small Industries Development Bank of India
(SIDBI) lend support for innovation and commercialization of
innovative technologies, in addition to entrepreneurship. SIDBI
manages the India Innovation Fund—a registered venture capital
fund that invests in innovation-led, early-stage Indian firms.

Despite the availability of several instruments, many brilliant ideas
from entrepreneurs—especially at the grassroots level—do not
come to fruition due to their inability to access the appropriate
level of funding. Therefore, it is imperative that all potential ideas,
even from the remotest corners of the world, have the opportunity
to be harnessed and fostered. This era of globalization calls for
developing a robust technology screening and funding mechanism
through which the top 5000 ideas across the globe could be
selected and nurtured from concept to commercialization. In
addition, there is an ardent need for a large-scale government
grant for supporting high-risk innovations with strong business
potential.

This year’s Global Innovation Index (Gll) report provides valuable
insight into country innovation models and each country’s position
on various innovation indicators. The Global Innovation Index has
been instrumental to India in shaping its policies and designing an
actionable agenda for innovation excellence. Last year, it was both
a privilege and honor for the Confederation of Indian Industry (ClI)
to host, for the first time, the historic global launch of the Global
Innovation Index in collaboration with the Department for Promotion
of Industry and Internal Trade, the Government of India, and the
World Intellectual Property Organization. The worldwide launch

of the Gll in India was a significant milestone for the country and a
phenomenal recognition of our standing in innovation.

The coronavirus disease (COVID-19) pandemic has caused
widespread disruption by adversely impacting global businesses
and economies. As the world adjusts to its new normal, business
leaders need to harness the most innovative technologies to help
drive resilience and emerge from the crisis stronger. Governments
across the world are in overdrive, designing fiscal incentives by
slashing interest rates, tweaking taxes, and offering a moratorium
on credit periods. The Government of India is also busy devising
incentives for start-ups, entrepreneurs, and other high-risk
businesses to help ease the impact of the coronavirus outbreak. All
such initiatives will go a long way in assuaging the disruption of the
Indian innovation ecosystem.

The Gll report could be India’s one-stop reference to plan and
accelerate our journey toward the future we imagine for our
people. | encourage you to refer to this report, discuss it with
others, and consider the ways we can improve as individual nations
and as a global community.

Chandrajit Banerjee

Director General

Confederation of Indian Industry (ClI)
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FOREWORD

BUILDING VIRTUAL INFRASTRUCTURES FOR
THE AGE OF EXPERIENCE

Today, new categories

of innovators create new
categories of solutions for
new categories of customers,
citizens, and patients.
Industry Renaissance is
emerging worldwide with
new ways of inventing,
learning, producing, healing,
and trading. It comes with a

new logic for financing the

economy and supporting
innovation. The large majority of investments are now intangible,
in the form of intellectual property, data, and knowledge. Even
tangible physical investments, such as bridges, buildings,
factories, and hospitals, come with their virtual twins, opening
new possibilities for the operations of these assets through their
full lifecycle. Investments are shaping the unknown because the
future is not just undefined: it has to become possible, we need
to create it, and virtual reality is the key to it. The new assets for
the 21st century are virtual ones because they connect the dots
between domains and usages. Improving global health requires
a holistic approach, which includes cities, food, and education.
Developing global wealth in a sustainable manner involves new
ways to connect data and territories. Dealing with ecological
challenges requires an all-inclusive view of the balance
between what we take (footprint) and what we give (handprint)
to our planet.

Collaborative experience platforms are the infrastructures
enabling this change. They provide a continuum of
transformational disciplines to imagine, create, produce,

and operate experiences from end to end. This is one of

the primary values of Dassault Systemes’ 3DEXPERIENCE
platform. In addition to cross-disciplinary collaboration, the
platform empowers teams to conduct in-silico 3D experiments,
produce multiscale and multidisciplinary digital models, simulate
scenarios, and turn big data into smart data. It connects biology,
material sciences, multiscale, and multiphysics simulation with
model data and communities. This translates into continuous
improvements in industrial processes, enhanced and
customized treatments, and the development of new services

from the lab to the hospital nearby or the street outside. For
example, a city platform like Virtual Singapore is useful not only
in city management but also in developing new approaches for
healthcare or innovating transportation services. In the not too
distant future, we will be able to create the virtual twin of the
human body—not just any body, but each individual’s own body.

In the 21st century, our societies can now leverage the
tremendous power of virtual universes, empowering the
workforce of the future with knowledge and know-how. Because
they remove the gap between experimentation and learning,
virtual universes give everyone access to actionable knowledge
and skills. Virtual worlds are revolutionizing our relationship with
science and industry, just as the printing press did in the 15th
century. The new book is the virtual experience.

Therefore, investing in virtual universes is the most valuable
way to create sustainable paths for the future. Virtual twins

are generative. They provide human organizations with a

new level of agility and fluidity. They are game changers in
providing shared representations and supporting large-scale
cooperative behaviors. While our societies often seem to face
sacrificial dilemmas, such intangible assets allow for opening
new possibilities—creating additional value in spaces that were
constrained by zero-sum games. In front of increasing pressure,
such as resource scarcity and climate change, our societies
invent new solutions, caring for future generations.

This new economy develops on ecosystems in territories.
Public authorities can help to regulate and set the right
conditions—those that allow for efficient use of data and real-life
testing while reinforcing trust. These are new responsibilities
that industry must take on in accordance with societies and
policymakers. Moving forward, governments and industry will
have to work together to jointly invent a new way of living in
the era of massive personal data, automated transportation,
and virtual reality. A new public-private relationship will
emerge, where “investing together” will be the keyword. New
measurements will become more and more necessary, like the
Global Innovation Index. In order to make the right investments
and invest right in the age of experience, we need virtual
universes to make the invisible become visible.

Bernard Charles

Vice-Chairman & Chief Executive Officer

Dassault Systemes
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FOREWORD

CHALLENGES AND OPPORTUNITIES IN
FINANCING INNOVATION IN BRAZIL

Technology and innovation
are among the primary
engines of a nation’s growth
and economic development.
To boost the development

of countries that are distant
from the technological frontier,
such as Brazil, it is essential

to count on the use of foreign

technologies as well as on the
development of endogenous
ones.

The challenges for Brazil are large. We have a diverse and uneven
economy. Historically, islands of efficiency and prosperity have
existed side by side with poverty and other social problems,

such as access to quality education, health, and several basic
public services. In a country with these characteristics, science,
technology, and innovation often are considered secondary issues.

However, it is precisely because of its shortcomings and
weaknesses that the country should reinforce its bets on scientific
and technological development. New technologies can reduce
chronic problems by improving public services and allowing the
more efficient use of natural resources, for instance.

For that to happen, the country must ensure expressive, stable,

and continuous investments in science and technology (S&T).

The private sector must expand its investments in research and
development (R&D) as well. The creation of Entrepreneurial
Mobilization for Innovation (MEI) in 2008, under the coordination

of the National Confederation of Industry—Brazil (CNI), aimed to
incorporate innovation in the strategy of companies operating in
Brazil, as well as to improve the effectiveness of innovation policies.

In 2004, CNI—through the National Service of Industrial Training
(SENAI) and the Social Service for Industry (SESIl)—launched the
Edital de Inovagao para a Industria (Innovation Call for Industry),
which aims to finance the development of innovations and increase
the performance of Brazilian industrial companies. In March 2020,
CNI created new calls that allocated 30 million Brazilian reais (R$)
for solutions across categories, including problems generated by
the coronavirus disease (COVID-19) pandemic.

Despite the importance of private investment, any country
financing innovation demands direct and indirect participation of
the public sector. Nations around the world invest public resources
in research activities carried out by universities, research institutes,
and companies. Public resources are essential to generate new
knowledge and to share the risks of private research. In addition,
there are also indirect mechanisms aimed to foster private R&D
investment.

Over the past 20 years, Brazil has established several public
policies and instruments for financing and supporting innovation.
The government has created credit programs, tax incentives,
grants for research projects in companies, seed capital lines, and
equity investments in startups, in addition to traditional grants for
research in universities and public institutes.

In health, for instance, Brazil has built a wide system of public
research laboratories, such as the Oswaldo Cruz Foundation
(Fiocruz), the Adolfo Lutz Institute, and the Butantan Institute,
among others. This system has made the country an important
center for epidemiological research, which has been critical in
tackling the COVID-19 crisis.

Currently, the fiscal crisis jeopardizes the progress made by
different governments in recent decades. The level of public
investment in R&D is lower than it was 20 years ago, and many of
the public policies for financing innovation are decreasing or at risk
of suspension.

This year’s Global Innovation Index has as its theme “Who

will finance innovation?”, which presents the current state and
evolution of financial support mechanisms while exploring needed
advances and remaining challenges. The discussion of the theme
is of fundamental importance for business innovation efforts and
for guiding public policies.

With the support of MEl leaders, CNI remains committed to
ensuring resources for innovation and guaranteeing that public
policies in the area are evaluated based on evidence and results.
That is the only way to improve policies and make innovation the
basis of the country’s inclusive and sustainable development.

Robson Braga de Andrade
CNI President

Foreword xiii
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FIGURE A

Bracing for a downturn? Cyclical R&D investments, 2001-2020
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KEY FINDINGS

2020

These are the six key findings of the Global Innovation Index
(Gll) 2020.

1: The COVID-19 crisis will impact
innovation—leaders need to act
as they move from containment to
recovery

The coronavirus disease (COVID-19) pandemic has triggered
an unprecedented global economic shutdown. At the time of
finalizing the GIl 2020 edition, restrictive measures are only
starting to be relaxed, while fears of a possible “second wave”
remain high.

The current crisis hit the innovation landscape at a time when
innovation was flourishing. In 2018, research and development
(R&D) spending grew by 5.2%, i.e., significantly faster than global
GDP growth, after rebounding strongly from the financial crisis
of 2008-2009. Venture capital (VC) and the use of intellectual
property (IP) were at an all-time high. In recent years, political
determination to foster innovation has been strong, including

in developing countries; this is a relatively new and promising
trend toward democratizing innovation beyond a select number
of top economies and clusters only.

Now that global economic growth will fall deeply in 2020,
the question becomes—will R&D, VC, IP, and the political
determination to foster innovation also slump (Figure A)?

As innovation is now central to corporate strategy and
national economic growth strategies, there is hope ahead that
innovation will not slump as deeply as foreshadowed.

Fundamentally, the pandemic has not changed the fact that
the potential for breakthrough technologies and innovation
continues to abound. Clearly, the top companies and R&D
spenders would be ill-advised to drop R&D, IP, and innovation
in their quest to secure competitiveness in the future. Many top
R&D firms in the information technology sector, for example,
hold vast cash reserves, and the push to digitalization will
fortify innovation. The pharmaceuticals and biotechnology
sector, another top R&D spender, is likely to experience R&D
growth boosted by the renewed focus on health R&D. Other
key sectors, such as transport, will have to adapt faster as the
quest for “clean energy” is receiving renewed interest. Further,
the COVID-19 crisis might well catalyze innovation in many
traditional sectors, such as tourism, education, and retail. It may
also spark innovation in how work is organized at the firm- and
at the individual level, and how production is (re)organized
locally and globally.

Unleashing the above potential is now essential and requires
government support as well as collaborative models and

continued private sector investment in innovation.

What are policymakers doing to mitigate the possible negative
effects of the COVID-19 crisis on innovation?

Key Findings xvii



FIGURE B

Bracing for impact: venture capital decline in North America, Asia, and Europe,
Q11995-Q1 2020
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Governments at the head of the largest economies worldwide
are setting up emergency relief packages to cushion the
impact of the lockdown and face the looming recession.
These packages aim to prevent short- to medium-term harm
to economies. This is sensible. The immediate focus is on
supporting businesses via loan guarantees, for example.

Yet, these emergency relief measures are not explicitly directed
to financing innovation and start-ups. Start-ups are facing
hurdles as they try to access the above emergency measures.

Moreover, so far, governments have not made innovation

and R&D a priority in current stimulus packages. There is

one exception—health. Countries have injected large and
unprecedented sums of money into the search for a coronavirus
vaccine. Naturally, governments are first and foremost
responsible for the well-being of their people, and the emphasis
on health is understandable and commendable.

However, once the pandemic is brought under control, it

is crucial that support for innovation becomes more broad
and that it is conducted in a countercyclical way—i.e., as
business innovation expenditures slump, governments strive
to counteract that effect with their own expenditure boosts to
innovation, even in the face of higher public debt.

In tandem, the impacts of the pandemic on the science and
innovation systems have to be monitored. Some aspects
are positive, such as the unexpected level of international
collaboration in science and the reduction of red tape for
scientists. Some aspects, however, are alarming, such as the
standstill of major research projects and the possible (and
uneven) reduction of R&D expenditures in some fields.

2: Innovation finance declines in the
current crisis, but there is hope too

In the context of the GlI 2020 theme “Who Will Finance
Innovation?”, a key question is the impact of the current crisis on
start-ups, VC, and other sources of innovation financing.

In contrast to 2009, the good news is that the financial system
is sound so far. The bad news is that money to fund innovative
ventures is drying up (Figure B). VC deals are in sharp decline
across North America, Asia, and Europe. There are few initial public
offerings (IPOs) in sight, and the start-ups that survive may grow
less attractive to—and profitable for—venture capitalists, as exit
strategies such as IPOs are compromised in 2020.

Interestingly, the crisis has only reinforced the decline in

VC deals that had started before the pandemic. Rather than
financing novel, small, and diverse start-ups, venture capitalists
began focusing on so-called “mega-deals”—boosting a select
number of large firms rather than giving fresh money to a
broader base of start-ups. These investments, and the pursuit of
so-called “unicorns”, did not play out as positively as expected.
What will happen to innovation finance in the near and longer
term? The likely answer is that VC will take longer to recover
than R&D spending. The impact of this shortage in innovation
finance will be uneven, with the negative effects felt more
heavily by early-stage VCs, by R&D-intensive start-ups with
longer-term research interests in fields such as life sciences,
and by ventures outside of the top VC hotspots. Indeed, current
VC investments are concentrated in a few VC hot spots in

the world, and only a few of those hot spots are in emerging
economies—notably in China and India (Figure C and the
Theme Section elaborate on the geographic and sectoral
bias of VC).

Yet, there is hope here too. The key VC hot spots—Singapore,
Israel, China, Hong Kong (China), Luxembourg, the United States
of America (U.S.), India, and the United Kingdom (U.K.)—will
continue to be magnets for VC. They are likely to bounce back
quickly, in part due to the thirst for return on capital worldwide.
Chinese VC deals, which halved earlier this year, are already
rebounding strongly. Importantly, the direction of VC and
innovation seems to have been redirected towards health,
online education, big data, e-commerce, and robotics.
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FIGURE D

Global leaders in innovation in 2020

Every year, the Global Innovation Index ranks the innovation performance of more than
130 economies around the world.

Top 3 innovation economies by region

EUROPE
1. SWITZERLAND
2. SWEDEN
SOUTH EAST ASIA, EAST ASIA,
NORTHERN AMERICA 3. UNITED KINGDOM % AND OCEANIA
1. UNITED STATES
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NORTHERN AFRICA
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1. ISRAEL

2. CYPRUS
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1. SOUTH AFRICA /
MAURITIUS *¢
CENTRAL AND SOUTHERN ASIA 2. KENYA
1. INDIA 3. UNITED REPUBLIC
2. IRAN (ISLAMIC REPUBLIC OF) OF TANZANIA x

3. KAZAKHSTAN

* Mauritius is ranked above South Africa this year but with wide significant data variability as compared to last year.
++ indicates the movement of rank within the top 3 relative to 2019, and % indicates a new entrant into the top 3 in 2020.

Top 3 innovation economies by income group
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1. SWITZERLAND 1. UNITED REPUBLIC
2. SWEDEN 1. CHINA OF TANZANIA 1t
3. UNITED STATES 2. MALAYSIA 2. RWANDA +
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Source: Figure 1.4 in Chapter 1.
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TABLE A

10 best-ranked economies by income group (rank)

Rank Global Innovation Index 2020 Rank Global Innovation Index 2020

High-income economies (49 in total) Upper middle-income economies (37 in total)
1 Switzerland (1) 1 China (14)

2 Sweden (2) 2 Malaysia (33)

3 United States of America (3) 3 Bulgaria (37)

4 United Kingdom (4) 4 Thailand (44)

5 Netherlands (5) 5 Romania (46)

6 Denmark (6) 6 Russian Federation (47)

7 Finland (7) 7 Montenegro (49)

8 Singapore (8) 8 Turkey (51)

9 Germany (9) 9 Mauritius (52)

10 Republic of Korea (10) 10 Serbia (53)

Lower middle-income economies (29 in total) Low-income economies (16 in total)
1 Viet Nam (42) 1 United Republic of Tanzania (88)
2 Ukraine (45) 2 Rwanda (91)

3 India (48) 3 Nepal (95)

4 Philippines (50) 4 Tajikistan (109)

5 Mongolia (58) 5 Malawi (111)

6 Republic of Moldova (59) 6 Uganda (114)

7 Tunisia (65) 7 Madagascar (115)

8 Morocco (75) 8 Burkina Faso (118)

9 Indonesia (85) 9 Mali (123)

10 Kenya (86) 10 Mozambique (124)

Source: Table 1.2 in Chapter 1.
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3: The global innovation landscape
is shifting; China, Viet Nam, India,
and the Philippines are consistently
on the rise

This year, the geography of innovation is continuing to shift,

as evidenced by the Gll rankings. Over the years, China, Viet
Nam, India, and the Philippines are the economies with the most
significant progress in their Gll innovation ranking over time. All
four are now in the top 50.

Switzerland, Sweden, and the U.S. lead the innovation rankings
(Figure D and Figure 1.5 in Chapter 1), followed by the UK. and
the Netherlands. This year marks the first time a second Asian
economy—the Republic of Korea—cracks the top 10, next to
Singapore.

The top-performing economies in the Gll are still almost
exclusively from the high-income group (Table A). China is the
only exception, ranking 14th for the 2nd time in a row and
remaining the only middle-income economy in the Gll top 30.
Malaysia (33rd) is the second-most innovative middle-income
economy. India (48th) and the Philippines (50th) make it to
the top 50 for the first time. India now ranks 3rd among the
lower middle-income group—a new milestone (Figure D). The
Philippines achieves its best rank ever—in 2014, it still ranked
100th. Viet Nam ranks 42nd for the second consecutive year—
it ranked 71stin 2014. In the lower middle-income group,
Indonesia (85th) joins the top 10.

The United Republic of Tanzania tops the low-income group
(88th) (Figure D).

4: Stellar innovation performance
found in developing economies

Beyond Gll top-level rankings, innovation performance reveals
itself in a few other ways, highlighting that some top innovation
performance takes place in emerging markets too.

First, the Gll 2020 assesses which economies consistently hold
the top global spots on particular Gll innovation facets, such

as VC, R&D, entrepreneurship, or high-tech production. Hong
Kong (China) and the U.S. lead on this count; Israel, Luxembourg,
and China tie for 3rd place; Cyprus ranks 4th; and Singapore,
Denmark, Japan, and Switzerland tie for 5th place (Figure E).

Some top spots on selected innovation indicators are not held
by high-income economies. In South East Asia, for example,
Thailand is 1st in business R&D globally, and Malaysia is top in
High-tech net exports globally. In Sub-Saharan Africa, Botswana
ranks 1st in Education spending globally and Mozambique
leads in Investment globally. In Latin America, Mexico is the
largest creative goods exporter worldwide.

Second, the GII 2020 assesses the balance of the innovation
system within Gll economies. Twelve economies boast top
performance across all Gll pillars (Table 1.1 in Chapter 1); this is
rare. Even among the top 35, many economies have pillars in
which they lag. For instance, Australia, Norway, and the United
Arab Emirates (UAE) rank lower in Knowledge and technology
outputs; and Israel and China are weaker in Infrastructure. The
reverse is also true: several economies outside the top ranks
are among the top performers in specific innovation pillars.
For example, India’s high ranks in Knowledge and technology
outputs and Market sophistication far exceed its other Gll
rankings.

Third, the “Gll Bubble Chart” continues to be the GllI's most
conspicuous means to identify innovation outperformance
relative to an economy’s level of development (Table B and
Figure 1.6 in Chapter 1). Regionally, Africa shines on this count.
Out of the 25 economies identified as outperformers, 8 are from
Sub-Saharan Africa. India, Kenya, Moldova, and Viet Nam hold
the record of being innovation achievers for 10 consecutive
years (Table 1.3 in Chapter 1).
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FIGURE E

Gll economies with the most top-ranked Gll indicators, 2020

Innovation indicators in which economies score best worldwide
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Source: Global Innovation Index Database, Cornell, INSEAD, and WIPO, 2020.
Note: The Gll methodology allows for multiple economies to rank first in an indicator; see Appendix Il and Appendix V.
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TABLE B

Innovation performance at different income levels, 2020

Above
expectations
for level of
development

In line with
level of
development

All other
economies

High-income group

Switzerland
Sweden

United States of America
United Kingdom
Netherlands
Denmark

Finland
Singapore
Germany
Republic of Korea
Hong Kong, China
France

Israel

Ireland

Japan

Canada
Luxembourg
Austria

Norway

Iceland

Belgium

Australia

Czech Republic
Estonia

New Zealand
Portugal

[taly

Cyprus

Spain

Malta

Latvia

Hungary

Slovenia

Croatia

Poland

Greece

Chile

Slovakia

Lithuania

Uruguay

United Arab Emirates
Panama

Saudi Arabia
Qatar

Brunei Darussalam
Trinidad and Tobago
Bahrain

Kuwait

Oman

China

Armenia

South Africa
Georgia

North Macedonia
Thailand

Serbia

Jamaica

Costa Rica
Bulgaria
Montenegro
Brazil

Colombia
Malaysia

Jordan

Mexico

Bosnia and Herzegovina
Iran (Islamic Republic of)
Peru

Albania

Belarus

Mauritius
Romania
Lebanon
Ecuador
Azerbaijan
Turkey

Argentina
Paraguay
Russian Federation
Sri Lanka
Guatemala
Namibia
Botswana

Dominican Republic (the)

Algeria
Kazakhstan

Source: Global Innovation Index Database, Cornell, INSEAD, and WIPO, 2020.

Upper middle-income group Lower middle-income group

Viet Nam
Ukraine
India
Philippines
Republic of Moldova
Mongolia
Tunisia
Kenya
Morocco
Kyrgyzstan
Senegal
Indonesia

El Salvador
Zimbabwe
Uzbekistan
Honduras
Cabo Verde
Cambodia
Céte d’lvoire
Pakistan
Ghana
Egypt
Cameroon
Bolivia (Plurinational State of)
Bangladesh
Zambia
Nigeria

Lao People’s Democratic

Republic
Myanmar

Low-income group

Malawi
Rwanda
United Republic of Tanzania
Niger
Madagascar
Mozambique
Nepal
Burkina Faso
Tajikistan
Uganda
Togo

Mali

Ethiopia

Guinea
Benin
Yemen
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5: Regional divides persist, yet
some economies harbor significant
innovation potential

Despite some innovation “catch-up”, regional divides exist with
respect to national innovation performance: Northern America
and Europe lead, followed by South East Asia, East Asia and
Oceania, and more distantly by Northern Africa and Western
Asia, Latin America and the Caribbean, Central and Southern
Asia, and Sub-Saharan Africa, respectively.

Latin America and the Caribbean continues to be a region with
significant imbalances (Figure 1.12 in Chapter 1). The region

is characterized by its low investments in R&D and innovation,
its incipient use of IP systems, and a disconnect between

the public and private sectors in the prioritization of R&D and
innovation. With low innovation inputs, the region also struggles
to translate these efficiently into outputs. Only Chile, Uruguay,
and Brazil produce high levels of Scientific and technical
articles, and only Brazil ranks high in Patents by origin.

The African continent—comprising Sub-Saharan Africa and
Northern Africa—has one of the most heterogeneous innovation
performances across continents (Figure F). While some
economies rank in the top 75 (e.g., South Africa, Tunisia, and
Morocco), others rank much lower.

Innovation systems in Africa are broadly characterized by having
low levels of science and technology activities, high reliance

on government or foreign donors as a source of R&D, limited
science-industry linkages, low absorptive capacity of firms,
limited use of IP, and a challenging business environment.

But these are broad regional generalizations. Some economies
within regions stand out because they harbor significant
innovation potential.

For example, the typical innovation leader in Africa usually

has higher expenditure on education (Botswana, Tunisia)

and R&D (South Africa, Kenya, Egypt), strong financial market
indicators such as venture capital deals (South Africa), openness
to technology adoption and inward knowledge flows, an
improving research base (Tunisia, Algeria, Morocco), active

use of information and communication technologies (ICTs) and
organizational model creation (Kenya), as well as a stronger
use of their IP systems (Tunisia and Morocco). Innovation is also
more pervasive in Africa than what existing innovation data
suggest.
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6: Innovation is concentrated at
the level of science and technology
clusters in select high-income
economies, plus mainly China

Divides also exist as to the ranking of the global science and
technology (S&T) clusters (Special Section: Cluster Rankings).

The top 100 clusters are located in 26 economies, of which 6—
Brazil, China, India, Iran, Turkey, and the Russian Federation—
are in middle-income economies. The U.S. continues to host the
largest number of clusters (25), followed by China (17), Germany
(10), and Japan (5).

In 2020, Tokyo-Yokohama is the top-performing cluster again,
followed by Shenzhen-Hong Kong-Guangzhou, Seoul, Beijing,
and San Jose-San Francisco (Table C).

For the first time, the GIl 2020 presents the top 100 clusters
ranked by their S&T intensity—that is, the sum of their patent and
scientific publication shares divided by population. Through this
fresh lens, many European and U.S. clusters show more intense
S&T activity than their Asian counterparts. Cambridge and
Oxford in the U.K. emerge as the most S&T-intensive clusters.
These two clusters are followed by Eindhoven (the Netherlands)
and San Jose-San Francisco (U.S.).



FIGURE F

Gll 2020 rankings in Northern Africa and Sub-Saharan Africa
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TABLE C

Top S&T cluster of each economy or cross-border regions, 2020

Gl cluster rank Cluster name Rank change from Gll 2019 to Gll 2020
1 Tokyo-Yokohama JP 0
2 Shenzhen-Hong Kong-Guangzhou CN/HK 0
3 Seoul KR 0
4 Beijing CN 0
5 San Jose-San Francisco, CA us 0
10 Paris FR -1
15 London GB 0
18 Amsterdam-Rotterdam NL

19 Cologne DE 1
24 Tel Aviv-Jerusalem IL -1
27 Taipei-Hsinchu T™W 16
28 Singapore SG 0
32 Moscow RU 1
33 Stockholm SE -1
34 Eindhoven BE/NL -3
35 Melbourne AU

39 Toronto, ON CA

4 Brussels BE -1
43 Tehran IR 3
45 Madrid ES -3
48 Milan IT 0
49 Zirich CH/DE 1
51 Istanbul TR 3
54 Copenhagen DK 1
60 Bengaluru IN 5
61 Sé&o Paulo BR -2
68 Helsinki Fl 0
70 Vienna AT -1
89 Lausanne CH/FR -3
95 Basel CH/DE/FR -4
99 Warsaw PL 1

Source: WIPO Statistics Database, March 2020.
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Conclusion

In conclusion, the GlI continues to support and foster innovation
across changing times. The aim of the Gl is to provide insightful
data on innovation and, in turn, to assist policymakers in
evaluating their innovation performance and making informed
innovation policy decisions. The Gll 2020 edition—with its

main conclusions on innovation developments generally, in the
context of COVID-19 currently, and with respect to innovation
finance specifically—makes a contribution to this effect.

At this juncture, when we face an increase of unilateralism and
nationalism, it is important to remember that most economies
that have moved up the ranks in the Gll over time have strongly
benefited from their integration in global value chains and
innovation networks. China, Viet Nam, India, and the Philippines
are prime examples.

There are now genuine risks to international openness and
collaboration on innovation, however. Yet, if anything, the
joint search for medical solutions during the pandemic has
demonstrated how powerful cooperation can be. The speed
and efficacy of this collaboration shows that internationally
coordinated R&D missions can effectively counteract the
tendency for increased isolationism and address important
societal topics—now and in the future.

Future editions of the Gll will track this phenomenon closely
and continue the journey towards enabling policy and business
leaders by fostering a better understanding and measurement
of innovation.

Key Findings
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Global Innovation Index 2020 rankings

Country/Economy Score Rank Income Rank Region Rank Median
(0-100) 30.94

Switzerland 66.08 1 HI 1 EUR 1 I
Sweden 62.47 2 HI 2 EUR 2 I
United States of America 60.56 3 HI 3 NAC 1 I
United Kingdom 59.78 4 HI 4 EUR 3 N
Netherlands 58.76 5 HI 5 EUR 4 N
Denmark 57.53 6 HI 6 EUR 5 I
Finland 57.02 7 HI 7 EUR 6 ]
Singapore 56.61 8 HI 8 SEAO 1 I
Germany 56.55 9 HI 9 EUR 7 L]
Republic of Korea 56.11 10 HI 10 SEAO 2 I
Hong Kong, China 54.24 11 HI (K SEAO 3 N
France 53.66 12 HI 12 EUR 8 S
Israel 53.55 13 HI 13 NAWA 1 N
China 53.28 14 UM 1 SEAO 4 —
Ireland 53.05 15 HI 14 EUR 9 N
Japan 52.70 16 HI 15 SEAO 5 S
Canada 52.26 17 HI 16 NAC 2 N
Luxembourg 50.84 18 HI 17 EUR 10 N
Austria 50.13 19 HI 18 EUR 11 I
Norway 49.29 20 HI 19 EUR 12 I
Iceland 49.23 21 HI 20 EUR 13 I
Belgium 49.13 22 HI 21 EUR 14 S
Australia 48.35 23 HI 22 SEAO 6 I
Czech Republic 48.34 24 HI 23 EUR 15 N
Estonia 48.28 25 HI 24 EUR 16 I
New Zealand 47.01 26 HI 25 SEAO 7 N
Malta 46.39 27 HI 26 EUR 17 I
Italy 45.74 28 HI 27 EUR 18 I
Cyprus 45.67 29 HI 28 NAWA 2 I
Spain 45.60 30 HI 29 EUR 19 I
Portugal 43.51 31 HI 30 EUR 20 I
Slovenia 42.91 32 HI 31 EUR 21 I
Malaysia 42.42 33 UM 2 SEAO 8 I
United Arab Emirates 41.79 34 HI 32 NAWA 3 I
Hungary 4153 35 HI 33 EUR 22 I
Latvia 41.11 36 HI 34 EUR 23 I
Bulgaria 39.98 37 UM 3 EUR 24 I
Poland 39.95 38 HI 35 EUR 25 I
Slovakia 39.70 39 HI 36 EUR 26 I
Lithuania 39.18 40 HI 37 EUR 27 I
Croatia 37.27 41 HI 38 EUR 28 I
Viet Nam 37.12 42 LM 1 SEAO 9 I
Greece 36.79 43 HI 39 EUR 29 —
Thailand 36.68 44 UM 4 SEAO 10 I
Ukraine 36.32 45 LM 2 EUR 30 —
Romania 35.95 46 UM 5 EUR 31 I
Russian Federation 35.63 47 UM 6 EUR 32 I
India 35.59 48 LM 3 CSA 1 I
Montenegro 35.39 49 UM 7 EUR 33 L
Philippines 35.19 50 LM 4 SEAO 11 ]
Turkey 34.90 51 UM 8 NAWA 4 I
Mauritius 34.35 52 UM 9 SSF 1 —
Serbia 34.33 53 UM 10 EUR 34 —
Chile 33.86 54 HI 40 LCN 1 —
Mexico 33.60 55 UM 11 LCN 2 I
Costa Rica 33.51 56 UM 12 LCN 3 —
North Macedonia 33.43 57 UM 13 EUR 35 I
Mongolia 33.41 58 LM 5 SEAO 12 —
Republic of Moldova 32.98 59 LM 6 EUR 36 I
South Africa 32.67 60 UM 14 SSF 2 ]
Armenia 32.64 61 UM 15 NAWA 5 I
Brazil 31.94 62 UM 16 LCN 4 —
Georgia 31.78 63 UM 17 NAWA 6 —
Belarus 31.27 64 UM 18 EUR 37 —
Tunisia 31.21 65 LM 7 NAWA 7 I
Saudi Arabia 30.94 66 HI 41 NAWA 8 —
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Global Innovation Index 2020 rankings, continued

Country/Economy Score Rank Income Rank Region Rank Median
(0-100) 30.94

Iran (Islamic Republic of) 30.89 67 UM 19 CSA 2 I
Colombia 30.84 68 UM 20 LCN 5 —
Uruguay 30.84 69 HI 42 LCN 6 —
Qatar 30.81 70 HI 43 NAWA 9 —
Brunei Darussalam 29.82 71 HI 44 SEAO 13 —
Jamaica 29.10 72 UM 21 LCN 7 —
Panama 29.04 73 HI 45 LCN 8 I
Bosnia and Herzegovina 28.99 74 UM 22 EUR 38 —
Morocco 28.97 75 LM 8 NAWA 10 —
Peru 28.79 76 UM 23 LCN 9 —
Kazakhstan 28.56 77 UM 24 CSA 3 —
Kuwait 28.40 78 HI 46 NAWA 11 —
Bahrain 28.37 79 HI 47 NAWA 12 —
Argentina 28.33 80 UM 25 LCN 10 —
Jordan 27.79 81 UM 26 NAWA 13 I
Azerbaijan 27.23 82 UM 27 NAWA 14 —
Albania 27.12 83 UM 28 EUR 39 —
Oman 26.50 84 HI 48 NAWA 15 ——
Indonesia 26.49 85 LM 9 SEAO 14 ——
Kenya 26.13 86 LM 10 SSF 3 —
Lebanon 26.02 87 UM 29 NAWA 16 —
United Republic of Tanzania 2557 88 LI 1 SSF 4 —
Botswana 25.43 89 UM 30 SSF 5 I
Dominican Republic 2510 90 UM 31 LCN 1M1 I
Rwanda 25.06 91 LI 2 SSF 6 —
El Salvador 24.85 92 LM 11 LCN 12 —
Uzbekistan 24.54 93 LM 12 CSA 4 —
Kyrgyzstan 24.51 94 LM 13 CSA 5 —
Nepal 24.35 95 LI 3 CSA 6 ——
Egypt 24.23 96 LM 14 NAWA 17 —
Paraguay 2414 97 UM 32 LCN 13 ——
Trinidad and Tobago 2414 98 HI 49 LCN 14 —
Ecuador 2411 99 UM 33 LCN 15 I
Cabo Verde 23.86 100 LM 15 SSF 7 |
Sri Lanka 23.78 101 UM 34 CSA 7 ]
Senegal 23.75 102 LM 16 SSF 8 —
Honduras 22.95 103 LM 17 LCN 16 —
Namibia 22.51 104 UM 35 SSF 9 —
Bolivia (Plurinational State of) 22.41 105 LM 18 LCN 17 ]
Guatemala 22.35 106 UM 36 LCN 18 _—
Pakistan 22.31 107 LM 19 CSA 8 _——
Ghana 22.28 108 LM 20 SSF 10 _—
Tajikistan 22.23 109 LI 4 CSA 9 I
Cambodia 21.46 110 LM 21 SEAO 15 ]
Malawi 21.44 111 LI 5 SSF 11 _—
Cote d’'lvoire 21.24 112 LM 22 SSF 12 ]
Lao People’s Democratic Republic 20.65 113 LM 23 SEAO 16 ]
Uganda 20.54 114 LI 6 SSF 13 _—
Madagascar 20.40 115 LI 7 SSF 14 ]
Bangladesh 20.39 116 LM 24 CSA 10 ]
Nigeria 20.13 117 LM 25 SSF 15 —
Burkina Faso 20.00 118 LI 8 SSF 16 _—
Cameroon 19.98 119 LM 26 SSF 17 _——
Zimbabwe 19.97 120 LM 27 SSF 18 _—
Algeria 19.48 121 UM 37 NAWA 18 —
Zambia 19.39 122 LM 28 SSF 19 _—
Mali 19.15 123 LI 9 SSF 20 _—
Mozambique 18.70 124 LI 10 SSF 21 [
Togo 18.54 125 LI 11 SSF 22 |
Benin 18.13 126 LI 12 SSF 23 —_—
Ethiopia 18.06 127 LI 13 SSF 24 _—
Niger 17.82 128 LI 14 SSF 25 [
Myanmar 17.74 129 LM 29 SEAO 17 [ ]
Guinea 17.32 130 LI 15 SSF 26 [
Yemen 13.56 131 LI 16 NAWA 19 -

Notes: World Bank Income Group Classification (July 2019): LI = low income; LM = lower-middle income; UM = upper-middle income; and HI = high income.
Regions 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, East Asia, and Oceania; NAWA = Northern Africa and Western Asia; SSF = Sub-Saharan Africa.
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Innovation Input Sub-Index 2020 rankings

Country/Economy Score Rank Income Rank Region Rank Median
(0-100) 41.39

Singapore 70.20 1 HI 1 SEAO 1 |
Switzerland 69.42 2 HI 2 EUR 1 |
Sweden 69.19 3 HI 3 EUR 2 |
United States of America 68.84 4 HI 4 NAC 1 I
Denmark 66.77 5 HI 5 EUR 3 I —
United Kingdom 65.97 6 HI 6 EUR 4 EE—
Hong Kong, China 65.79 7 HI 7 SEAO 2 I
Finland 65.57 8 HI 8 EUR 5 ]
Canada 64.84 9 HI 9 NAC 2 I
Republic of Korea 64.83 10 HI 10 SEAO 3  ——
Netherlands 64.45 1M HI 11 EUR 6 S
Japan 63.59 12 HI 12 SEAO 4 ——
Australia 62.86 13 HI 13 SEAO 5 ]
Germany 62.71 14 HI 14 EUR 7 I
Norway 62.67 15 HI 15 EUR 8 —
France 61.43 16 HI 16 EUR 9 I
Israel 61.36 17 HI 17 NAWA 1 N —
Austria 61.15 18 HI 18 EUR 10 —
New Zealand 60.95 19 HI 19 SEAO 6 IEE——
Ireland 59.72 20 HI 20 EUR 11 |
Belgium 59.62 21 HI 21 EUR 12 I
United Arab Emirates 58.29 22 HI 22 NAWA 2 ]
Iceland 57.27 23 HI 23 EUR 13 —
Luxembourg 57.23 24 HI 24 EUR 14 ]
Estonia 56.11 25 HI 25 EUR 15 |
China 55.51 26 UM 1 SEAO 7 —
Spain 54.85 27 HI 26 EUR 16 |
Czech Republic 54.74 28 HI 27 EUR 17 |
Slovenia 54.09 29 HI 28 EUR 18 —
Cyprus 53.17 30 HI 29 NAWA 3 I
Malta 52.63 31 HI 30 EUR 19 I
Portugal 52,52 32 HI 31 EUR 20 N
Italy 52.41 33 HI 32 EUR 21 I
Malaysia 52.23 34 UM 2 SEAO 8 |
Latvia 49.60 35 HI 33 EUR 22  —
Lithuania 49.38 36 HI 34 EUR 23 I
Hungary 4925 37 HI 35 EUR 24 —
Poland 49.09 38 HI 36 EUR 25 ]
Brunei Darussalam 48.16 39 HI 37 SEAO 9 I
Greece 48.04 40 HI 38 EUR 26 I
Chile 46.97 41 HI 39 LCN 1 I
Russian Federation 46.64 42 UM 3 EUR 27 I
Slovakia 46.54 43 HI 40 EUR 28 —
Croatia 46.30 44 HI 41 EUR 29 I
Bulgaria 45.98 45 UM 4 EUR 30 —
North Macedonia 45.90 46 UM 5 EUR 31 I
Mauritius 45.77 47 UM 6 SSF 1 I
Thailand 45.45 48 UM 7 SEAO 10 —
South Africa 44.85 49 UM 8 SSF 2 I
Saudi Arabia 44.49 50 HI 42 NAWA 4 I
Romania 44.44 51 UM 9 EUR 32 I
Turkey 44.36 52 UM 10 NAWA 5 I
Montenegro 4417 53 UM 11 EUR 33 I
Georgia 43.89 54 UM 12 NAWA 6 —
Peru 43.82 55 UM 13 LCN 2 I
Colombia 43.67 56 UM 14 LCN 3 ]
India 43.51 57 LM 1 CSA 1 I
Serbia 43.41 58 UM 15 EUR 34 —
Brazil 42.94 59 UM 16 LCN 4 I
Kazakhstan 42.78 60 UM 17 CSA 2 —
Mexico 42.40 61 UM 18 LCN 5 —
Viet Nam 42.08 62 LM 2 SEAO 11 I
Bahrain 42.05 63 HI 43 NAWA 7 ]
Qatar 42.00 64 HI 44 NAWA 8 I
Mongolia 41.47 65 LM 3 SEAO 12 —
Costa Rica 41.40 66 UM 19 LCN 6 I
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Innovation Input Sub-Index 2020 rankings, continued

Country/Economy Score Rank Income Rank Region Rank Median
(0-100) 41.39

Belarus 41.32 67 UM 20 EUR 35 I
Oman 41.15 68 HI 45 NAWA 9 I
Uruguay 40.75 69 HI 46 LCN 7 —
Philippines 40.75 70 LM 4 SEAO 13 I
Ukraine 40.14 71 LM 5 EUR 36 I
Bosnia and Herzegovina 39.98 72 UM 21 EUR 37 I
Kuwait 39.63 73 HI 47 NAWA 10 —
Albania 39.62 74 UM 22 EUR 38 I
Republic of Moldova 39.18 75 LM 6 EUR 39 —
Azerbaijan 39.17 76 UM 23 NAWA 11 I
Jordan 39.01 77 UM 24 NAWA 12 I
Tunisia 38.98 78 LM 7 NAWA 13 —
Rwanda 38.59 79 LI 1 SSF 3 I
Argentina 38.26 80 UM 25 LCN 8 I
Uzbekistan 38.24 81 LM 8 CSA 3 I
Panama 38.13 82 HI 48 LCN 9 I
Armenia 38.13 83 UM 26 NAWA 14 —
Botswana 38.09 84 UM 27 SSF 4 —
Morocco 37.52 85 LM 9 NAWA 15 I
Jamaica 37.19 86 UM 28 LCN 10 —
Trinidad and Tobago 36.67 87 HI 49 LCN (N I
Kyrgyzstan 36.62 88 LM 10 CSA 4 I
Nepal 36.17 89 LI 2 CSA 5 ——
Iran (Islamic Republic of) 35.92 90 UM 29 CSA 6 [
Indonesia 3513 91 LM 1M1 SEAO 14 I
Kenya 35.03 92 LM 12 SSF 5 —
Lebanon 34.96 93 UM 30 NAWA 16 I
Dominican Republic 34.75 94 UM 31 LCN 12 I
El Salvador 34.45 95 LM 13 LCN 13 [
Ecuador 34.27 96 UM 32 LCN 14 &
Bolivia (Plurinational State of) 33.87 97 LM 14 LCN 15 I
Paraguay 33.82 98 UM 33 LCN 16 I
Cabo Verde 33.09 99 LM 15 SSF 6 —
Honduras 32.92 100 LM 16 LCN 17 —
Namibia 32.20 101 UM 34 SSF 7 e
Senegal 32.03 102 LM 17 SSF 8 LI
Uganda 32.01 103 LI 3 SSF 9 ]
Egypt 31.91 104 LM 18 NAWA 17 —
Cote d’'lvoire 31.31 105 LM 19 SSF 10 —
Burkina Faso 31.27 106 LI 4 SSF (K I
Sri Lanka 31.25 107 UM 35 CSA 7 I
Tajikistan 31.04 108 LI 5 CSA 8 —
Zambia 30.73 109 LM 20 SSF 12 —
Guatemala 30.56 110 UM 36 LCN 18 I
Algeria 30.46 111 UM 37 NAWA 18 —
United Republic of Tanzania 30.41 112 LI 6 SSF 13 I
Ghana 30.20 113 LM 21 SSF 14 [
Malawi 30.02 114 LI 7 SSF 15 ——
Nigeria 29.81 115 LM 22 SSF 16 —
Benin 29.78 116 LI 8 SSF 17 —
Cambodia 29.63 117 LM 23 SEAO 15 —
Pakistan 29.53 118 LM 24 CSA 9 I
Bangladesh 29.48 119 LM 25 CSA 10 [
Cameroon 29.18 120 LM 26 SSF 18 —
Togo 29.03 121 LI 9 SSF 19 —
Mozambique 28.84 122 LI 10 SSF 20 —
Zimbabwe 28.00 123 LM 27 SSF 21 —
Niger 27.94 124 LI 11 SSF 22 I
Madagascar 27.40 125 LI 12 SSF 23 —
Mali 27.34 126 LI 13 SSF 24 -
Lao People’s Democratic Republic 27.12 127 LM 28 SEAO 16 LI
Guinea 25.11 128 LI 14 SSF 25 —
Myanmar 24.98 129 LM 29 SEAO 17 —
Ethiopia 24.38 130 LI 15 SSF 26 —
Yemen 19.85 131 LI 16 NAWA 19 _——

Notes: World Bank Income Group Classification (July 2019): LI = low income; LM = lower-middle income; UM = upper-middle income; and HI = high income.
Regions 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; SSF = Sub-Saharan Africa.
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Innovation Output Sub-Index 2020 rankings

Country/Economy Score Rank Income Rank Region Rank Median
(0—100) 20.74
Switzerland 62.75 1 HI 1 EUR 1
Sweden 55.75 2 HI 2 EUR 2
United Kingdom 53.59 3 HI 3 EUR 3
Netherlands 53.08 4 HI 4 EUR 4
United States of America 52.28 5 HI 5 NAC 1
China 51.04 6 UM 1 SEAO 1
Germany 50.39 7 HI 6 EUR 5
Finland 48.47 8 HI 7 EUR 6
Denmark 48.30 9 HI 8 EUR 7
Republic of Korea 47.40 10 HI 9 SEAO 2
Ireland 46.38 11 HI 10 EUR 8
France 45.89 12 HI 11 EUR 9
Israel 4573 13 HI 12 NAWA 1
Luxembourg 44.45 14 HI 13 EUR 10
Singapore 43.02 15 HI 14 SEAO 3
Hong Kong, China 42.68 16 HI 15 SEAO 4
Czech Republic 41.95 17 HI 16 EUR 11
Japan 41.80 18 HI 17 SEAO 5
Iceland 41.18 19 HI 18 EUR 12
Estonia 40.45 20 HI 19 EUR 13
Malta 40.14 21 HI 20 EUR 14
Canada 39.68 22 HI 21 NAC 2
Austria 39.10 23 HI 22 EUR 15
Italy 39.06 24 HI 23 EUR 16
Belgium 38.64 25 HI 24 EUR 17
Cyprus 38.17 26 HI 25 NAWA 2
Spain 36.35 27 HI 26 EUR 18
Norway 3591 28 HI 27 EUR 19
Portugal 34.50 29 HI 28 EUR 20
Bulgaria 33.98 30 UM 2 EUR 21
Australia 33.85 31 HI 29 SEAO 6
Hungary 33.80 32 HI 30 EUR 22
New Zealand 33.06 33 HI 31 SEAO 7
Slovakia 32.86 34 HI 32 EUR 23
Latvia 32.63 35 HI 33 EUR 24
Malaysia 32.61 36 UM 3 SEAO 8
Ukraine 32.49 37 LM 1 EUR 25
Viet Nam 32.17 38 LM 2 SEAO 9
Slovenia 31.73 39 HI 34 EUR 26
Poland 30.81 40 HI 35 EUR 27
Philippines 29.62 41 LM 3 SEAO 10
Lithuania 28.98 42 HI 36 EUR 28
Croatia 28.24 43 HI 37 EUR 29
Thailand 27.91 44 UM 4 SEAO 11
India 27.66 45 LM 4 CSA 1
Romania 27.47 46 UM 5 EUR 30
Armenia 2715 47 UM 6 NAWA 3
Republic of Moldova 26.79 48 LM 5 EUR 31
Montenegro 26.62 49 UM 7 EUR 32
Iran (Islamic Republic of) 25.86 50 UM 8 CSA 2
Costa Rica 2563 51 UM 9 LCN 1
Greece 2554 52 HI 38 EUR 33
Turkey 25.44 53 UM 10 NAWA 4
Mongolia 25.35 54 LM 6 SEAO 12
United Arab Emirates 25.28 55 HI 39 NAWA 5
Serbia 25.24 56 UM 11 EUR 34
Mexico 24.80 57 UM 12 LCN 2
Russian Federation 24.62 58 UM 13 EUR 35
Tunisia 23.44 59 LM 7 NAWA 6
Mauritius 2294 60 UM 14 SSF 1
Belarus 21.23 61 UM 15 EUR 36
Jamaica 21.00 62 UM 16 LCN 3
North Macedonia 20.96 63 UM 17 EUR 37
Brazil 20.94 64 UM 18 LCN 4
Uruguay 20.92 65 HI 40 LCN 5
Chile 20.74 66 HI 41 LCN 6
CONTINUED

xxxvi  The Global Innovation Index 2020



Innovation Output Sub-Index 2020 rankings, continued

Country/Economy Score Rank Income Rank Region Rank Median
(0-100) 20.74
United Republic of Tanzania 20.73 67 LI 1 SSF 2
South Africa 20.48 68 UM 19 SSF 3
Morocco 20.42 69 LM 8 NAWA 7
Panama 19.95 70 HI 42 LCN 7
Georgia 19.66 71 UM 20 NAWA 8
Qatar 19.62 72 HI 43 NAWA 9
Argentina 18.40 73 UM 21 LCN 8
Colombia 18.02 74 UM 22 LCN 9
Bosnia and Herzegovina 18.00 75 UM 23 EUR 38
Indonesia 17.85 76 LM 9 SEAO 13
Saudi Arabia 17.40 77 HI 44 NAWA 10
Kenya 17.22 78 LM 10 SSF 4
Kuwait 17.17 79 HI 45 NAWA 11
Lebanon 17.07 80 UM 24 NAWA 12
Jordan 16.57 81 UM 25 NAWA 13
Egypt 16.55 82 LM 1 NAWA 14
Sri Lanka 16.32 83 UM 26 CSA 3
Senegal 15.46 84 LM 12 SSF 5
Dominican Republic 15.44 85 UM 27 LCN 10
Azerbaijan 15.29 86 UM 28 NAWA 15
El Salvador 15.25 87 LM 13 LCN 11
Pakistan 15.08 88 LM 14 CSA 4
Bahrain 14.69 89 HI 46 NAWA 16
Cabo Verde 14.64 90 LM 15 SSF 6
Albania 14.61 91 UM 29 EUR 39
Paraguay 14.46 92 UM 30 LCN 12
Ghana 14.35 93 LM 16 SSF 7
Kazakhstan 14.34 94 UM 31 CSA 5
Lao People’s Democratic Republic 14.18 95 LM 17 SEAO 14
Guatemala 14.14 96 UM 32 LCN 13
Ecuador 13.94 97 UM 33 LCN 14
Peru 13.76 98 UM 34 LCN 15
Tajikistan 13.43 99 LI 2 CSA 6
Madagascar 13.39 100 LI 3 SSF 8
Cambodia 13.29 101 LM 18 SEAO 15
Honduras 12.98 102 LM 19 LCN 16
Malawi 12.86 103 LI 4 SSF 9
Namibia 12.82 104 UM 35 SSF 10
Botswana 12.77 105 UM 36 SSF 11
Nepal 12.54 106 LI 5 CSA 7
Kyrgyzstan 12.40 107 LM 20 CSA 8
Zimbabwe 11.93 108 LM 21 SSF 12
Oman 11.85 109 HI 47 NAWA 17
Ethiopia 11.75 110 LI 6 SSF 13
Trinidad and Tobago 11.60 111 HI 48 LCN 17
Rwanda 11.52 112 LI 7 SSF 14
Brunei Darussalam 11.48 113 HI 49 SEAO 16
Bangladesh 11.29 114 LM 22 CSA 9
Céte d’lvoire 11.17 115 LM 23 SSF 15
Mali 10.97 116 LI 8 SSF 16
Bolivia (Plurinational State of) 10.95 117 LM 24 LCN 18
Uzbekistan 10.83 118 LM 25 CSA 10
Cameroon 10.78 119 LM 26 SSF 17
Myanmar 10.51 120 LM 27 SEAO 17
Nigeria 10.44 121 LM 28 SSF 18
Guinea 9.53 122 LI 9 SSF 19
Uganda 9.06 123 LI 10 SSF 20
Burkina Faso 8.73 124 LI 1 SSF 21
Mozambique 8.56 125 LI 12 SSF 22
Algeria 8.51 126 UM 37 NAWA 18
Togo 8.05 127 LI 13 SSF 23
Zambia 8.04 128 LM 29 SSF 24
Niger 7.70 129 LI 14 SSF 25
Yemen 7.27 130 LI 15 NAWA 19
Benin 6.47 131 LI 16 SSF 26

Notes: World Bank Income Group Classification (July 2019): LI = low income; LM = lower-middle income; UM = upper-middle income; and HI = high income.
Regions 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; SSF = Sub-Saharan Africa.
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CHAPTER 1

THE GLOBAL INNOVATION

INDEX 2020

Soumitra Dutta and Rafael Escalona Reynoso, SC Johnson College of Business, Cornell University

Bruno Lanvin, INSEAD

Sacha Wunsch-Vincent, Lorena Rivera Ledn, Antanina Garanasvili and Pamela Bayona,

World Intellectual Property Organization (WIPO)'

The last edition of the Global Innovation Index (Gll), released
in July 2019, relayed an upbeat message on innovation
worldwide. Since then, the world economy and innovation
have been confronted with an unprecedented challenge: the
coronavirus disease (COVID-19) pandemic.

The COVID-19 pandemic has been triggering a global
economic shutdown, which is only partially being relaxed as the
last sentences of this chapter are written.

This scene-setting chapter of the Gl 2020 provides an account
of innovation contexts thus far. In light of the above events, the
Gl theme this year—Who Will Finance Innovation?—discusses
how the state of innovation finance is changing rapidly.

This chapter reveals and analyzes the annual Gll innovation
rankings—by top-performing economies, regions, and
innovation components.

Innovation and growth before
COVID-19

The last nine editions of the Gll have described a global
economy struggling to fully recover from the global financial
crisis of 2008—2009.

While certain years looked better than others, the world
economy was never quite able to resume a cruising speed
comparable to before the crisis. Uncertainty remained high.

Investment and productivity growth around the world—of which
innovation is an engine—were mostly sluggish by historical
standards.

This rather bleak account, however, was met with an upbeat
innovation outlook. Over the last decade, average innovation
expenditures worldwide have, in fact, been growing faster than
GDP. According to our 2020 estimates, in 2017 and 2018,
research and development (R&D) grew by 5.0% and 5.2%
respectively—in line with the strong growth of the pre-crisis
period and significantly stronger than global GDP growth
(Figure 1.1). This growth in R&D expenditure—the highest over
a six-year period—was sustained by growth in key emerging
markets, such as China and India, and by leaders in high-income
economies.

China’s R&D expenditure grew 8.6% in 2018, higher than the
prior year. India’s R&D spending growth in 2018 is estimated
at 5.5%. In high-income economies, real R&D expenditure
grew 3.8% in 2018.2 Expenditures grew 8.3% in the Republic
of Korea, 3.4% in the United States of America (U.S.), 3.7% in
Germany, and 2.4% in Japan.

Private sector funding drove much of this growth in innovation
expenditure as governments phased out the innovation
stimulus measures they set up after 2009.2 The top 2,500 R&D
companies invested 823 billion euros (EUR) in R&D in 2018, an
increase of 8.9% with respect to the previous period.*

Before the pandemic, global intellectual property (IP) filing
activity also grew at a rapid pace, setting new records in 2018
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FIGURE 1.1

Bracing for a downturn? Cyclical R&D investments, 2001-2020

9
7
Total
R&D growth
5
Business
R&D growth
3
1
-1
3
-5

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 20m 2012 2013 2014 2015 2016 2017 2018 2019 2020

A % GDP growth forecast
» Year

Sources: Authors’ estimates based on the UNESCO Institute for Statistics database, OECD Main Science and Technology Indicators, Eurostat, the National Bureau
of Statistics of China, and the IMF World Economic Outlook.
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and 2019.5 Worldwide patent filings grew by 5.2% in 2018;
strong growth was also experienced in trademarks, industrial
designs, and other forms of IP. The use of WIPQO’s IP systems
also grew for the past decade, reaching a new peak in 2019.%

As described in the theme section, before the crisis, venture
capital (VC) and other sources of innovation financing

were at an all-time high (Figure 1.2). Venture capital deal
activity in North America, Asia, and Europe was healthy, with
aggregate deal values climbing. Novel innovation financing

mechanisms, including sovereign wealth funds, IP marketplaces,

crowdfunding, and financial technology (fintech) solutions,
contributed to the spike in innovation finance.

Formal innovation statistics aside, political determination across
the globe to foster innovation and related policies on the
ground has been significant and growing. The practical work
and policy advances stemming from the Gll between 2010 and
2020 has indeed shown that both developed and developing
economies increasingly monitor their innovation performance
and work on improving it—through expenditures and a
sustained willingness to remove roadblocks to strong national
innovation systems. In short, formal and informal innovation has
been blossoming globally.

What are the likely impacts of the
pandemic recession on financing
innovation and R&D?

According to the June forecast by the International Monetary
Fund (IMF), global GDP will shrink by 4.9% in 2020, hitting the top
global innovation actors—including high-income economies and
China—particularly hard.” With quasi certainty, this forecast will be
revised downward around and after the launch date of the GlII.

Estimates of the speed of recovery from the COVID-19
pandemic are speculative.® Many forecasts are based on the
assumption that the “pandemic fades in the second half of
20207, with short-lived declines in GDP for major economies.
A recovery in 2021 is foreseen.® Other economists, however,
suggest a decade-long slowdown, high unemployment rates,
and lasting damage to globalized supply and value chains.™®

What, if any, toll will the COVID-19 crisis take on innovation?

Effects on R&D, IP, and innovation

The impacts of the crisis on innovation are uncertain and
highly dependent on recovery scenarios and the business and
innovation practices and policies in place.

In any scenario, financial resources—both private and public—
will be strained. Countries and corporations alike might find

it harder to pursue investments and innovation. Historically,
pandemics have been followed by sustained periods of

depressed investment.!" Investment rates are already low to
date, including foreign direct investment, which is now expected
to drop sharply in 2020 and 2021."?

As global economic growth declines in 2020, the question is
whether R&D expenditures will fall or remain resilient despite
the economic cycle?

Historically, business R&D expenditure, IP filings, and VC

have moved in parallel with GDP, slowing markedly during the
economic downturns of the early 1990s, early 2000s, and
2009 (Figure 1.1).®* The main reasons for reduced innovation
expenditure at the corporate level are reduced revenue and
cash flow, across-the-board cost cutting, and more risk-averse
investors and banks. Firms then face difficulties tapping into
external sources of funding to support their investments in R&D.

Mirroring the economic downturn, R&D and other innovation
expenditures are likely to fall in 2020. In line with historical
trends, one should also expect a drop in all forms of IP in
2020—in particular, trademarks and, to a somewhat lesser
extent, patents—both at national patent offices and via WIPO'’s
Patent Co-operation Treaty (PCT)."

However, the short-term effect on R&D and IP will not be seen
in data or corporate reports until the second or third quarter

of 2020. Given the delays in R&D reporting, nationwide data
documenting the extent of this effect won't truly be available
until early 2022. In the case of IP filings, the little data that is
available in the first quarter of 2020 is—for most countries—not
a good predictor of the fall in IP filings.

Yet, based on the willingness of governments and firms to
innovate independent of short-term economic cycles after
the financial crisis of 2008—2009, the news might not be too
alarming.

Following the 2008-2009 financial crisis, a number of
economies never experienced aggregate R&D declines,
including Argentina, China, Costa Rica, Egypt, France, India,
the Republic of Korea, Mexico, Poland, and Turkey.'s For other
economies, including Brazil, Chile, Germany, Israel, the United
Kingdom (U.K.), the U.S., Singapore, and South Africa, the fall
was only short lived."® Judging by past crises, the impact of
economic downturns on IP filings have been rather short lived
too, underlining the central role that IP now plays."”

The medium-term impact on innovation activity will depend on
the speed of economic recovery, whether R&D and IP filings
will continue to mirror economic cycles or decouple, and on the
public and corporate innovation policies which are adopted in
the aftermath of the crisis.

Past crises have had very heterogeneous effects on different
sectors and countries, with some increasing innovation and
others decreasing innovation and related expenditures after an
economic downturn.' This is possible again today.

Chapter 1 3



FIGURE 1.2

Top R&D-spending sectors as share of global top R&D spenders, 2018-2019
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Indeed, R&D expenditures are heavily concentrated in a

couple of thousand firms across the globe, with the top

2,500 R&D-spending companies responsible for 90% of the
world’s business funded R&D, and the top 100 R&D-spending
companies accounting for more than 50% of all corporate global
R&D expenditures (see Gll indicator 2.3.3)."° Figure 1.2 shows
the distribution of global corporate R&D expenditures by sectors
(top). It also shows the top spender in each sector and relative
weight in overall R&D expenditure growth (bottom).

It is useful to note that, for most of these top R&D corporations,
innovation is now a vital component of their business strategy in
an internationally competitive environment.

Some top R&D spending firms are less negatively impacted

by the COVID-19 crisis than others. An obvious example is
software and ICT (information and communication technologies)
services firms—the 4th ranked sector in Figure 1.2. Some of
the top R&D spenders in this sector include ALPHABET (U.S.),
Microsoft (U.S.), Facebook (U.S.), Oracle (U.S.), Alibaba (China),
Tencent (China), Baidu (China), Softbank (Japan), and Ubisoft
(France). These firms often hold vast cash reserves and, given
the increased push to digitalization during this pandemic—
namely the increase in Internet activity, cloud services, online
gaming, and remote work—the revenue impact of the crisis

on these firms might actually be positive. After the bursting of
the dot-com bubble in the early 2000s and the financial crisis
of 2008—-2009, some of these firms reported strong growth in
revenues and spent more on R&D—similar to reports in the first
quarter of 2020.%°

Yet software and ICT firms only represent about 15% of top
spenders across all sectors.?’ The ICT hardware and electronic
equipment sector, the largest spender of R&D (Figure 1.2), will
see more direct revenue impact on its bottom line, due to falling
consumer demand globally, and affects on its global supply
chain. Firms such as Samsung (the Republic of Korea), Huawei
(China), and Apple (U.S.) have seen their first quarter results
impacted negatively with strong expected impacts in the second
quarter of 2020.22 Still, and in line with previous crises, most
technology companies have significantly increased their first
quarter 2020 R&D expenditures.

The pharmaceuticals and biotechnology sector is another top
R&D spender, ranking 2nd in Figure 1.2. Judging by recent
financial filings by top R&D spenders, such as Roche, this sector
is also likely to experience resilient revenue and R&D growth in
the current context, which is boosting health R&D.?* The same
is true for the alternative energy sector. While R&D volumes are
comparatively low, growth is among the fastest across all R&D
top spenders.

Some sectors are weighty in terms of R&D, but their future
innovation propensity is more uncertain. A case in point is the
automotive sector—the 3rd largest R&D spender—which was
hit hard by the COVID-19 pandemic. Automotive firms expect
R&D budgets to shrink with severe cuts in 2020 and 2021.2*
Yet, judging by existing surveys, automotive firms expect to be
resilient R&D spenders over time, also in view of the transition
to cleaner and safer vehicles. For example, Volkswagen, the

carmaker spending the most on R&D so far, has increased R&D
in the first quarter of 2020 in the context of steep revenue
falls.?®

All'in all, the top corporate R&D firms by sector—such as
Alphabet (software), Samsung (ICT hardware), Huawei (hardware
& electrical equipment), Volkswagen (automotive), Roche
(pharmaceuticals), DowDupont (chemicals), and alternative
energy firms, such as Vestas, are unlikely to reduce their

R&D expenditures anytime soon. The same is true for firms

in more traditional sectors, such as construction (China State
Construction Engineering) or financial services, where top
spenders may be relatively young firms, such as PayPal.

The firms hit hardest by the economic lockdown, notably

in household goods (retail and wholesale), travel & leisure
(including restaurants), professional services, and real estate
will see strong revenue falls and a temptation to cut R&D and
other innovation expenditures. Yet, they are not among the most
important actors with regard to formal innovation expenditures.
These sectors—disproportionate to their economic weight—
have a low propensity to use patents.?® To weather the crisis
and prepare for what is coming, these firms will strive to make
greater, not less, use of digitization; those surviving could
innovate more, not less.

One important question is how long the economic downturn

will last, of course, and to what extent companies will adjust
their expectations about future demand. The current upbeat
scenario is that firms expect to become profitable again after the
temporary downturn and once economic confidence returns.
The downbeat scenario is that, if the downturn and the negative
impact on demand last longer, future profitability expectations
and corresponding corporate investment will be adjusted
downward.

Effects on entrepreneurship and
venture capital

In the context of the Gll 2020 theme, another important question
is the current impact on start-ups, venture capital (VC), and other
sources of innovation financing.

The good news, in contrast to 2009, is that the current situation
is not a crisis in the banking sector. The financial system is
sound so far.

The bad news is that firms in general, and smaller ventures in
particular, are penalized by declining revenue—if they have
revenue in the first place. Initial evidence shows that young
firms are seeing their access to capital stifled as risk aversion is
growing. This corresponds to the economic literature showing
that, over the last four decades, VC is pro-cyclical, particularly
in early-stage VC investment.?” Aggregate deal volume, capital
investments, and deal size decline substantially in recessions.

Start-ups with fundraising cycles requiring them to raise money

soon will be particularly concerned. New types of institutional
investors and asset managers will hesitate to finance start-ups
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for a while.?® Investors who specialize in early-stage deals are
significantly more responsive to business cycles than later-stage
investors.?® It is likely that many young start-ups, in particular, will
cease their activities as a result.

Indeed, indicators on VC show that money to fund innovative
ventures is drying up (Figure 1.3).3° The first quarter of private
market funding in 2020, measured both in deal volume and
value, is down significantly—a stark decline relative to the
last ten years. Deal activity and funding saw year-over-year
declines in North America, Asia, and Europe—with Asia, and
understandably China, experiencing the largest drop in both
funding and deal activity in the first quarter of 2020.

Interestingly, the crisis has only reinforced the decline in deals
that had set in before the pandemic, following a peak in 2018.
Rather than financing many new and diverse start-ups, venture
capitalists had already focused on so-called “mega-rounds”—
deals worth US$100 million and more—to boost a more
selective number of high-growth businesses. Large investments
in start-ups, such as Uber and WeWork, are facing challenges—
causing large investors, including sovereign wealth funds, to be
more cautious (Theme Section).

Exit strategies, such as initial public offerings (IPOs), were
already compromised in 2019, but have become even more
compromised due to the pandemic crisis, with hardly any initial
public offerings in sight.

In sum, equity markets are plummeting, and fundraising
prospects are heavily compromised.

Again, the natural question is, are these medium-term or long-
term effects?

The likely answer is that VC investing will take longer to recover
than R&D spending. The evidence also points to an uneven
negative impact, more so for early-stage than for later-stage VC.
Recessions also negatively impact the number and quality of
innovative VC-backed firms with outstanding patent filings and
citations—and those with longer-term research and science-
backed projects.®' As a result, the decline of innovation finance
to these firms also tends to affect the future development of
major breakthrough innovations negatively.

Today, most VC is focused on a few economies, sectors, and
firms (Theme Section, which elaborates on the regional and
sectoral VC divide; Chapter 5—Nanda; Chapter 2—Cornelius). It
is largely absent from many middle- and low-income economies
and from specific world regions outside North America, as well
as certain European and Asian countries. Due to the current
crisis, this divide in innovation finance will become worse before
it gets better. VC and innovation finance will likely be scarcer for
sectors and firms with longer research horizons.

At the same time, key high-income economies, such as the U.S.
and China, are magnets for VC and likely to rebound quickly.
The thirst for innovation and the supply of capital in search of
returns is large. Chinese VC deals, for example, contracted

by about half earlier this year due to the pandemic, but they
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are already rebounding strongly.>? As suggested later in

this chapter, the direction of innovation seems to have been
impacted too. The rebound in Chinese VC, for example, is
catalyzing innovation in online education, big data, software,
and robotics.*

There is also one final twist regarding the crisis and its impact
on the relationship between innovation and competition. Big
tech companies—who are either not negatively affected by
the crisis or hold huge cash reserves—are currently stepping
up their acquisitions of smaller tech companies, benefiting
from better bargaining power and lower acquisition prices.®*
This could be positive in the sense that it ensures financing for
young tech companies, but also negative in the sense that it
eliminates competition.

Make innovation central after the
transition from containment to
recovery

What are policymakers doing to counteract the effects of the
crisis on economies and innovation?

Most governments in high- and middle-income economies are
setting up emergency relief packages to cushion the impact of
the lockdown and face the looming recession.

Generally, these measures are being deployed rapidly. Some
governments, such as China, the U.S., and the Republic of
Korea, are indeed on their second or third package while the
crisis is still only unfolding. The stimulus packages of other
economies are in the making. Already, the sums allocated are
large: around US$9 trillion so far and growing by the minute.®®

Most of the new spending packages are geared toward
preventing short- to medium-term harm to economies. This is
needed and sensible. The immediate focus is on 1) injecting
liquidity, 2) supporting businesses via loan guarantees and other
measures to avert bankruptcies, 3) helping households and
workers via unemployment benefits, and 4) providing support to
self-employed persons.®® Some of these measures are similar to
those deployed in 2009.

Mostly, however, these measures are not explicitly directed

to financing innovation and start-ups. They are bridge loans

or grants to pay salaries; they are not intended for innovation
finance. Also, currently, many short-term measures to boost

firm liquidity are not easily accessible to young firms without
revenues; they do not meet the basic revenue or profitability
criteria imposed.®” Other measures depend on payroll
expenses. And there are other hurdles for start-ups to access
the funds too.?® Governments might focus on these accessibility
criteria to be inclusive of research-intensive and innovative start-
ups. France, in turn, has already extended its liquidity scheme
to start-ups.*® The Chinese rescue package also includes
guaranteed loans for start-ups.*°

Some countries—mostly European—have started setting up
special funds to support start-ups.



FIGURE 1.3

Bracing for impact: venture capital decline in North America, Asia, and Europe,
Q11995-Q1 2020
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. France is setting aside EUR 80 million, coupled with
matched investments from the private sector to invest in
start-ups and bridge the innovation finance gap.*" This
is complemented by EUR 1.5 billion to accelerate the
reimbursement of allotted R&D tax credits, EUR 250 million
to accelerate the payment of support for innovation, and
an additional EUR 1.3 billion of support to innovating
companies.*?

« The UK. has announced a boost of £40 million British
pounds (US$50.3 million) for cutting-edge start-ups and, in
particular, to fast-track the development of innovations born
out of the COVID-19 crisis, such as virtual reality training
platforms for surgeons, virtual farmers’ markets, etc.*®

. The Swiss government is launching a fund using
government-guaranteed bank loans to help start-ups facing
cash flow problems resulting from the coronavirus crisis.
Swiss start-up companies are eligible to receive a maximum
of 1 million Swiss francs (CHF), about US$ 1 million. In total,
CHF 154 million are available as loans for start-ups.**

Understandably, ensuring innovation and R&D is not yet a
priority in current stimulus packages—with one exception.
Countries have donated large and unprecedented sums of
money to inject into the search for a coronavirus vaccine. Health
innovation—primarily in finding treatments and a COVID-19
vaccine—is essential to overcome the lockdown and to avoid

a deeper recession. Echoing the Global Innovation Index

2019 report, Creating Healthy Lives—The Future of Medical
Innovation, health-related innovation is key to the future.

To recall, in reaction to the 2009 financial crisis, governments
put surprisingly forward-looking pro-growth policies in place.*
To emerge stronger from that crisis, governments created
post-2009 stimulus packages that contained integral innovation-
related measures, including investments in infrastructure,
research, green innovation, education, and support to
innovation and innovative firms. These countercyclical
innovation stimulus packages proved essential to stimulate R&D
effectively and overcome shortages in innovation finance.*®

The same logic applies today. A crisis-induced decline in
innovation expenditure will reduce opportunities for future long-
term growth. After the worst scenarios of the lockdown have
been averted, thanks to existing emergency measures, it will be
crucial that support for innovation continues in an anti-cyclical
way—even in the face of higher public debt.

Some countries are already anticipating the transition from
containment to recovery measures. France has pledged

to give 5 billion euros, a 25 % increase in its original R&D
budget.*” In addition, France is fast-tracking R&D tax credits—a
measure which was effective in 2009. Germany has unveiled a
second stimulus package of 50 billion euros on future-focused
technologies.*® The U.S. and China are considering spending
large additional amounts of stimulus money geared to building
infrastructure and boosting innovation.*® China, for example,
intends to focus on new fields of innovation and new forms of
soft infrastructure, such as big data centers, 5G infrastructure,
and new energy vehicles (NEVs).
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Policy measures that stimulate investment, unlock future
sources of growth, and encourage the pursuit of longer-term
goals will be key going forward. This innovation orientation in
future stimulus packages needs to be prioritized when the time
is ripe—thus, when the most pernicious effects of the lockdown
are averted by current short-term measures.>®

Identifying which sectors or technologies need a boost will
require work, however. As mentioned, the sectoral impact of
the current crisis on innovation finance is uneven, with some
sectors and firms doing well, whereas others are struggling.
Evidence-based policymaking will need a clear understanding
of these sectoral differences, to possibly act with sector-specific
innovation support measures when required.

Finally, the impacts of the pandemic and the resulting economic
crisis will also be uneven across countries. It will be important
to closely monitor the innovation finance goals set as per the
United Nations (UN) Sustainable Development Goals (SDGs) in
that light (Box 1).

Moving forward post COVID-19—
unleashing strong innovation
potential

To conclude, we offer three main observations and possible
pitfalls:

First, notwithstanding the current tragedy, crises are often a
source of creativity and innovation, and, at times, industrial
renewal. The COVID-19 crisis has already catalyzed innovation
in many sectors, such as education, remote work, and retail.

It might accelerate progress and industrial renewal more
broadly. The opportunities for breakthrough technologies and
innovation continue to abound. As described in other WIPO
reports, abundant possibilities continue to exist in crosscutting
innovation fields such as, for example, artificial intelligence,
robotics, 3D printing, or nanotechnology.>* Past editions of
the Gll have stressed the looming and sometimes pressing
opportunities in fields such as agri-food, environmental
technology, or medical technology. Hopefully, the pandemic
will have a positive effect on how opportunities for such
innovations—in particular, health innovations—are realized.
Unleashing this new potential is key.

Second, to reduce damage and catalyze change, it will be
essential to assess the short-term and longer-term impacts
of the pandemic on the science and innovation systems. On
the one hand, the crisis to date has halted ongoing research
projects outside of COVID-19, including important clinical
trials.>® Universities, research institutes, and big science
infrastructures are shut down. A survey of researchers

has shown a decline in work hours, in particular for female
researchers with children.%® It will be important to kick-start
dormant innovation projects and to assess the harm caused.®”
On the other hand, research teams worldwide have teamed
up in an unprecedented effort to fight COVID-19. Research



Financing innovation—the United Nations Sustainable Development Goals

in a post COVID-19 world

The 2030 Agenda for Sustainable Development and its 17
Sustainable Development Goals (SDGs) set in motion the

most ambitious global development agenda.®" Intrinsic to

the 2030 Agenda is the Addis Ababa Action Agenda (AAAA)
adopted in 2015 as the internationally agreed framework for
financing sustainable development. It also recognizes Science,
Technology and Innovation (STI) as a key action area for the
realization of the 2030 Agenda. The AAAA, which established
a Technology Facilitation Mechanism to steer multi-stakeholder
efforts to harness STl for SDGs, also touched on the question
of financing innovation. Under its terms, Member States commit
to set policies to incentivize the creation of new technologies
and consider setting up innovation funds to support innovative
enterprises.

Four years after the adoption of the 2030 Agenda, UN Member
States gathered in 2019 to review progress. They adopted

a Political Declaration renewing momentum for accelerated
action, including action to promote innovation and to mobilize
resources to close the financing gap to achieve the SDGs. In
the same vein, the UN General Assembly (UNGA) adopted in
December 2019 its bi-annual resolution on STI for sustainable
development, which in turn recognized the need to mobilize
and scale up financing for STI. As most of the SDGs rely

on innovation for their achievement, financing innovation is
not extraneous to the discussion on financing sustainable
development.

collaboration, the sharing of research results, and the granting
of open access to journals were part of the equation. Indeed,
the increased coordination of health R&D around the world

in the medical search for a COVID-19 vaccine has been
exemplary. The speed and efficacy of this undertaking might
well inspire internationally coordinated R&D missions on
important societal topics in the future. The current effort has also
led to the lifting of certain bureaucratic research and innovation
finance procedures, allowing for shortened trials and testing
cycles. It will be important to assess which adjustments made
during this exceptional situation should become permanent.

Third, the crisis might further impact the international openness
and knowledge flows so critical to the development of future
innovation leaders from emerging economies and, more

The challenges in financing sustainable development have
been the focus of much attention during the 2019 review
process. In 2020, those challenges are compounded by the
global crisis caused by the coronavirus disease (COVID-19)
pandemic. In its resolution on International cooperation to
ensure global access to medicines, vaccines, and medical
equipment to face COVID-19, the UNGA encourages Member
States to work in partnership to increase R&D funding for
vaccines and medicines, for example.®? The 2020 Economic and
Social Council (ECOSOC,) fora on Financing for Development
also underlined the importance of investments for strengthening
health systems.®® And the 2020 High Level Political Forum

for Sustainable Development will consider the impact of the
COVID-19 pandemic, the response, and the recovery.

Against this backdrop, the Gll continues to be relevant in the
2030 Agenda context to measure progress in innovation. The
UNGA attested to this relevance in its 2019 resolution on STI
for Sustainable Development by encouraging “[...] efforts to
increase the availability of data to support the measurement
of national innovation systems (such as the existing Global
Innovation Index) and empirical research on innovation

and development to assist policymakers in designing and
implementing innovation strategies [...]".

generally, to international innovation networks.>® Restrictions
in knowledge and technology diffusion, the unraveling of the
global economy, and a return to nationalist policies are risks
to innovation.*® Policymakers are well advised to ensure that
this scenario of more nationally-oriented innovation systems is
averted.

Now more than ever—in particular, as the world seeks a vaccine
and/or treatment for COVID-19—innovation and the use of
innovation policies in a countercyclical fashion is humanity’s
best hope to overcome the economic lockdown.
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FIGURE 14

Global leaders in innovation in 2020

Every year, the Global Innovation Index ranks the innovation performance of more than
130 economies around the world.
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The Global Innovation Index 2020
results

Conceptual framework

The Gll helps create an environment that evaluates innovation
factors continuously. This year, it provides detailed innovation
metrics for 131 economies. All economies covered represent
93.5% of the world’s population and 97.4% of the world’s GDP.%°

The Gll is composed of three indices: the overall GlI, the
Innovation Input Sub-Index, and the Innovation Output Sub-
Index (Appendix |).

- The overall Gll score is the average of the scores of the
Input and Output Sub-Indices.

- The Innovation Input Sub-Index is comprised of five pillars
that capture elements 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 Output Sub-Index provides information
about outputs that are the result of the innovative activities
of economies. There are two output pillars: 6) Knowledge
and technology outputs and 7) Creative outputs.

Each pillar has three sub-pillars, and each sub-pillar is
composed of individual indicators, totaling 80 this year.®!

Results

The main GIl 2020 findings are discussed in the following
sections. The Rankings Section presents the Gll results in
tabular form for all economies covered this year, for the GlI, and
for the Innovation Input and Output Sub-Indices.

As always, it must be noted that year-on-year comparisons

of the Gll ranks are influenced by various factors, such as
changes in the underlying indicators at source, changes in data
availability, and changes to the Gl model and measurement
framework (Appendix V).

Highlights: Switzerland, Sweden, and
the United States continue to lead;
the Republic of Korea makes it to

the top 10; India and the Philippines
ramp into the top 50

In the top 10 of the GlI, Switzerland, Sweden, and the United
States continue to lead the innovation ranking. Switzerland
holds the number one position for the 10th consecutive year.
The Republic of Korea ranks 10th, tapping into the top group of
the Gll for the first time, up from 11th in 2019. This makes it the
second Asian country to enter the top 10.

Figure 1.5 shows movement in the top 10 ranked economies in
the period 2016-2020.

In the top 25, there are three notable movers: France, Hong
Kong (China), and Austria. France ranks 12th this year, a

positive jump of four positions from last year, resulting from a
combination of performance improvements and model changes.
Hong Kong (China) ranks 11th, up from 13th in 2019, and
reaches its best rank since 2016. Austria ranks 19th and is back
in the top 20. The Czech Republic (24th) makes it into the top
25. Five of the countries in the top 10, and 12 in the top 25, are
European Union countries.

China keeps its 14th place in 2020, after breaking into the Gl
top 15 last year. China is still the only middle-income economy
that makes it to the top 30 (Box 3). The United Arab Emirates
(34th) makes it into the top 35 this year.

India (48th) and the Philippines (50th) make it to the top 50 for
the first time. India now ranks 3rd among the lower middle-
income economy group, a new milestone. The Philippines
achieves a large rise and its best rank ever, after continued rank
increases since 2014 when it ranked 100th.

Viet Nam ranks 42nd for the second consecutive year, a
considerable improvement from its average rank of 68th in the
period 2013-2015.

Over the past seven years, and taken together, China, the
Philippines, India, and Viet Nam are the Gll economies in the top
50 with the most significant rank progress over time, possibly
due in part to methodological factors but certainly also due to
improved innovation performance.

The Russian Federation declines by one spot to 47th but
remains in the top 50, while Turkey slightly drops, moving out of
the top 50 (51st).

Among the top 100, Belarus ranks 64th, increasing eight places,
and Serbia gets closer to the top 50, ranking 53rd.

Uzbekistan makes a comeback to the Gll. After five years of
not being included in the rankings because of a lack of data, it
achieves the 93rd place this year. Nepal (95th) scores its best
rank ever, and it is a newcomer to the top three among low-
income economies (3rd).

Some outlier rank movements, such as Mauritius (positive),
Georgia (negative), and Kuwait (positive) are explained by a
mix of new data availability, data revisions at the source, and
performance effects.

Despite fast movers in terms of innovation “catch-up”, the global
innovation divide between income groups and regions remains
(Box 3). The catching-up of economies from relatively emergent
and fragmented innovation systems to more mature and
functional ones is an <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>