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Foreword

Welcome to the 17t edition of WIPQ's flagship Global Innovation Index (GII), our guide to the
innovative performance of 133 countries, as well as the world's top 100 science and technology
clusters. This year's special theme, Unlocking the Promise of Social Entrepreneurship, explores the
link between innovation and social enterprises, and the impact this delivers for our world.

Looking at the global landscape in 2023, we find cloudy skies and gloomy weather. Following
boom years between 2020 and 2022, R&D expenditures decelerated, the number of scientific
publications fell, and venture capital investments returned to pre-pandemic levels, including
in Africa and Latin America. If tighter financial conditions persist, this will hinder needed
innovation investments in the near term.

Amidst these gray clouds and headwinds, we can see some rays of light. New innovation in
Digital and Deep Science - highlighted in GII 2022 - continue to power progress, with significant
developments in areas like genome sequencing, computer power, and electric batteries.

There are also improvements in what we term the socio-economic impact of innovation,

with positive trends in key indicators, including a decline in global poverty and rises in labor
productivity and life expectancy.In terms of rankings, we see that the top spots have remained
quite stable. I think this reflects the fact that innovation ecosystems take time to build and those
that already have strong foundations in place are reaping the benefits.

But we are seeing a continued trend of strong progress from emerging economies. Indonesia,
Mauritius, Saudi Arabia, Qatar and Brazil have climbed the most in the GII over the past five
years, with China, India, Iran, Morocco, the Philippines and Turkiye the highest risers over the
past 10 years. A further 19 economies, primarily in Sub-Saharan Africa and Southeast Asia, are
outperforming their development levels in innovation.

While these trends are promising, many of these innovation ecosystems still require careful
nurturing. WIPO will continue to support countries at all stages of development to seize
opportunities for entrepreneurship and innovation-driven growth.



The GII tends to be centered around innovation for economic growth and development. We
have broadened our scope this year and chosen the theme of social innovation. Estimates
suggest there are up to 11 million social enterprises and 30 million social entrepreneurs globally,
contributing around USD 2 trillion to global GDP. Often these organizations are at the forefront
of addressing critical issues like poverty, environmental sustainability, and social injustice.

Despite their undeniable impact, social enterprises have often been on the margins of
traditional innovation models and policies. This 2024 GII edition brings the topic to center stage,
highlighting the state of social entrepreneurship globally and offering policy recommendations
to unlock the sector's innovation potential.

We hope that these insights, alongside the GII's wealth of data and analysis, serve as a powerful
tool for pro-innovation policymaking globally and the continued development of strong,
dynamic innovation ecosystems in all parts of the world.

Daren Tang
Director General
World Intellectual Property Organization (WIPO)

word

Fore
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Preface

The goal of the Global Innovation Index (GII) is to be a holistic and flexible measure of the
innovation happening all around the world today. To achieve this goal, the GII needs to go
beyond capturing technological breakthroughs. It has also to account for the pioneering
business models and social innovations driving positive change.

The 2024 edition of the GII focuses on social entrepreneurship, a model gaining prominence
for its role in spearheading innovation aimed at addressing critical societal challenges. In
recent years, an increasing cohort of entrepreneurs has embarked upon ventures that not only
strive to achieve meaningful social impact, but also to be sustainable through market-based
mechanisms. This innovative paradigm presents novel solutions in domains where traditional
commercial enterprises have failed.

When executed aptly, social entrepreneurship promises shared value across communities
and nations, facilitating the type of multidimensional value creation able to harmonize
societal advancement with financial sustainability. Yet, despite its burgeoning significance,
social entrepreneurship remains relatively unexplored within the traditional spheres of
innovation research.

With this in mind, this 2024 edition of the GII sets out to provide an evidence-based foundation
for advancing our understanding of social entrepreneurship as a significant driver of innovation.
Rigorous research is now needed into how to cultivate an environment able to unleash the full
innovation potential of social entrepreneurship. As co-editors of the GII, we remain committed
to precise data and analytical rigor - principles with immense value that have been the
cornerstone of the GII since its inception - and are proud to mobilize in order to cast additional
light on the promising linkages between social entrepreneurship and innovation.

Developing comprehensive insights into the socioeconomic implications of social
entrepreneurship empowers stakeholders to make informed decisions and implement
strategic initiatives with a long-term impact, rather than resorting to sporadic actions
yielding only anecdotal and short-lived effects. Within this context, the GII has a pivotal role
to play as a catalyst for progress within both the public and private sectors. By objectively
evaluating policies, initiatives, and the ecosystems that foster innovation, the GII can be
instrumental in helping shape an informed landscape of global innovation practices, including
social entrepreneurship.

Published annually by the World Intellectual Property Organization (WIPO), the GII has
consolidated its position as the world's leading benchmark study of innovation. This
authoritative report is enriched by valuable insights drawn from Academic Network
partners across 13 countries that further contribute to the GII's status as the world’s leading
innovation study.

With steadfast support from the leadership at WIPO, including Director General Daren Tang and
Assistant Director General Marco Aleman, the dedicated team behind the GII continues in its
effort to advance the quantification of innovation's crucial role as an engine for sustainable and



inclusive development. It is our hope that the 2024 edition of the GII will prove to be a seminal
contribution in highlighting the significant potential of social entrepreneurship as a powerful
catalyst for innovation and for global good.

Soumitra Dutta
Founder and co-editor of the Global Innovation Index
Co-founder of the Portulans Institute

Bruno Lanvin
Co-editor of the Global Innovation Index
Co-founder of the Portulans Institute

The GII Partners



GII 2024 at a glance

The Global Innovation Index
2024 captures the innovation
ecosystem performance of
133 economies and tracks the
most recent global innovation
trends.




Global leaders in innovation, 2024

Top three innovation economies by region

Latin America Sub-Saharan Africa* Northern Africa and South East Asia,
and the Caribbean Western Asia’ East Asia, and Oceania
1 Brazil 1 South Africa 1 Israel 1 Singapore
2 Chile 2 Botswana 2 United Arab Emirates 2 Republic of Korea
3 Mexico 3 Senegal 3 Turkiye 3 China

Northern America Europe Central and

Southern Asia
1 United States 1 Switzerland 1 India
2 Canada 2 Sweden 2 Iran(Islamic
Republic of)

3 United Kingdom

3 Kazakhstan

Top three innovation economies by income group

High-income Upper middle-income Lower middle-income Low-income A

1 Switzerland 1 China 1 India 1 Rwanda

2 Sweden 2 Malaysia 2 Viet Nam 2 Togo

3 United States 3 Tirkiye % 3 Philippines % 3 Uganda %
Y Indicates a new entrant into the top three in 2024.

*

Top three in Sub-Saharan Africa (SSA) - excluding island economies. The top five in the region, including all economies, comprise Mauritius (1),

South Africa (2"¢), Botswana (3'9), Cabo Verde (4") and Senegal (5%").

Top three in Northern Africa and Western Asia (NAWA) - excluding island economies. The top four in the region, including all economies, are as
follows: Israel (1%), Cyprus (2"9), United Arab Emirates (3'9) and Turkiye (4t").

Top three in the Low-income group - excluding island economies. The top four in the low-income group, including all economies are as follows:
Rwanda (1%%), Madagascar (2"), Togo (3) and Uganda (4").

Notes: World Bank Income Group Classification (July 2023). Year-on-year changes in GII rank are influenced by
performance and methodological considerations (see Appendix I).

Source: Global Innovation Index Database, WIPO, 2024.

GI1 2024 at a glance



18 Global Innovation Index 2024 rankings
Income Income
GII group Region GII group Region
rank Economy Score  rank rank rank Economy Score  rank rank

1 Switzerland 67.5 68 Republic of Moldova 287 [T PEem
2 Sweden 64.5 69 South Africa 283 | 18 2
3 United States of America 62.4 70 CostaRica 283 | 18 6
4 Singapore 61.2 | 71 Kuwait 28.1 10
5 United Kingdom 61.0 | 72 Bahrain 276 |
6 Republic of Korea 60.9 P2 73 Jordan 275 8§ 12
7 Finland 59.4 74 Oman 271 4 13
8 Netherlands (Kingdom of the) 58.8 75 Peru 267 | 20 7
9 Germany 58.1 76 Argentina 264 |21 8
10 Denmark 57.1 77 Barbados 261 48 9
11 China 563 1 | 3 78 Kazakhstan 257 | 22 3
12 France 55.4 I8 79 Jamaica 257 |2 | 10
13 Japan 54.1 4 80 Bosniaand Herzegovina 255 |24 |37
14 Canada 52.9 | 81 Tunisia 25.4 9 14
15 Israel 527 | 82 Panama 247 4 N
16 Estonia 52.3 = 83 Uzbekistan 24.7 10 4
17 Austria 50.3 84 Albania 245 |25 =
18 Hong Kong, China 50.1 5 85 Belarus 242 | 26
19 Ireland 50.0 86 Egypt 237 1 15
20 Luxembourg 49.1 87 Botswana 231 | 271 3
21 Norway 491 88 Brunei Darussalam 228 |50 e
22 Iceland 48.5 89 Srilanka 226 12 5
23 Australia 48.1 6 90 Cabo Verde 22.3 13 4
24 Belgium 477 15 91 Pakistan 22,0 14 6
25 New Zealand 459 | 92 Senegal 220 14 5
26 Italy 453 = 93 Paraguay 219 |28 12
27 Cyprus 451 94 Lebanon 215 6 | 16
28 Spain 449 95 Azerbaijan 213 29 | | 17
29 Malta 44.8 96 Kenya 21.0 17 6
30 Czech Republic 44.0 97 Dominican Republic 208 | 30 @ 13
31 Portugal 437 98 ElSalvador 206 | 31 | @ 14
32 United Arab Emirates 2.8 .3 99 Kyrgyzstan 20.4 18 7
33 Malaysia 405 | 2 |8 100 Bolivia (Plurinational State of) 20.2 19 15
34 Slovenia 40.2 101 Ghana 20.0 20 7
35 Lithuania 40.1 102 Namibia 200 |32 7
36 Hungary 396 103 Cambodia 19.9 21 15
37 Tiirkiye 90 | 3 | 4 104 Rwanda 19.7 1 9
38 Bulgaria 385 | 4 |24 105 Ecuador 193 33 16
39 India 383 1 1 106 Bangladesh 19.1 22 8
40 Poland 370 [Ss 2s 107 Tajikistan 18.6 23 9
41 Thailand 39 | 5 | |9 108 Trinidad and Tobago 184 USIEN 17
42 Llatvia 36.4 109 Nepal 18.1 24 10
43 Croatia 36.3 110 Madagascar 17.9 2 10
44 VietNam 36.2 2 111 Lao People's Democratic Republic 17.8 25
45 Greece 36.2 112 Céted'Ivoire 175 26 1
46 Slovakia 343 113 Nigeria 171 27 12
47 SaudiArabia 339 | c 114 Honduras 16.7 28 18
48 Romania 334 30 115 Algeria 16.2 29 18
49 Qatar 329 L6 116 Zambia 15.7 30 13
50 Brazil 327 | 6 | 1 117 Togo 15.6 3 14
51 Chile 326 43 2 118 Zimbabwe 15.6 31 14
52 Serbia 23 | 7 pEiy 119 Benin 15.4 32 16
53 Philippines 3111 3 = 120 United Republic of Tanzania 15.3 33 17
54 Indonesia 306 | 8 121 Uganda 149 4 18
55 Mauritius 306 | 8 | 1 122 Guatemala 146 734 19
56 Mexico 304 | 10 3 123 Cameroon 14.4 34 19
57 Georgia 304 [ 10 | 7 124 Nicaragua 14.0 35 20
58 North Macedonia 299 | 12 125 Myanmar 13.8 36 [
59 Russian Federation 297 |13 126 Mauritania 13.2 37 20
60 Ukraine 29.5 4 127 Burundi 13.2 5 20
61 Colombia 292 | 14 | 4 128 Mozambique 131 6 22
62 Uruguay 29.1 5 129 Burkina Faso 12.8 7 23
63 Armenia 29.0 |8 130 Ethiopia 12.3 8 24
64 Iran (Islamic Republic of) 289 5 2 131 Mali 11.8 9 25
65 Montenegro 289 | 16 | 35 132 Niger 1.2 10 26
66 Morocco 28.8 6 9 133 Angola 10.2 38 27
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Innovation performance at different income levels, 2024

Performance above
expectation for level of
development

Performance in line with
level of development

All other economies

High-income group

¢ Switzerland
i Sweden

United States of America

Singapore

United Kingdom
Republic of Korea
Finland

Upper middle-income group

¢ China
Thailand

Brazil

i Indonesia

Republic of Moldova

South Africa
¢ Jamaica

Netherlands (Kingdom of the)

Germany

Denmark
France

g Japan
i Canada
i Israel

Estonia

Austria

Hong Kong, China
Norway

i Iceland
¢ Australia

Belgium
New Zealand

Italy
Cyprus
i Spain

Malta

Czech Republic

Portugal

¢ Slovenia

Lithuania
Hungary
Latvia

Greece
i Chile

Barbados

Ireland

Luxembourg
United Arab Emirates
Poland

Croatia
¢ Slovakia
¢ SaudiArabia

Romania

i Qatar

Uruguay
Kuwait
Bahrain

i Oman

Panama
Brunei Darussalam

Trinidad and Tobago

Malaysia

Tarkiye

Bulgaria

Serbia

Mauritius
Mexico

Georgia

North Macedonia

¢ Colombia
Armenia

Peru
Bosnia and Herzegovina

Albania

El Salvador

Russian Federation
Montenegro

i CostaRica
i Argentina
 Kazakhstan

Belarus
Botswana

Paraguay
: Azerbaijan
i Dominican Republic

Namibia
Ecuador

¢ Guatemala

Source: Global Innovation Index Database, WIPO, 2024.

Ghana

Lower middle-income group

i India
¢ VietNam

Philippines
Ukraine
Morocco
Mongolia

Jordan

Uzbekistan
Pakistan

Senegal

Iran (Islamic Republic of)
: Tunisia

Egypt

SriLanka

Cabo Verde

Lebanon

Kenya

Kyrgyzstan

Bolivia (Plurinational State of)

Cambodia
Bangladesh

¢ Tajikistan

Nepal
Nigeria

i Zambia
i Zimbabwe

United Republic of Tanzania

Lao People's Democratic Republic

i Cote d'Ivoire

Honduras

Algeria

Benin

¢ Cameroon

Nicaragua
Myanmar
Mauritania

Angola

Low-income group

¢ Rwanda
¢ Madagascar
Burundi

§ Togo
Uganda
Mozambique

Burkina Faso
Ethiopia

i Mali

i Niger
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Key takeaways

What is the current state of global innovation? Is innovation accelerating or slowing down? How
is innovation coping in the face of higher interest rates and geopolitical conflicts?

Results of the Global Innovation Tracker 2024

The Global Innovation Tracker 2024 provides a comprehensive analysis of the current state of
global innovation. Findings highlight progress as well as challenges across four key stages of
the innovation cycle: science and innovation investment, technological progress, technology

adoption, and the socioeconomic impact of innovation.

1. Innovation investments witnessed a major downturn in 2023, a reversal of the 2020-
2022 boom

Following a boom between 2020 and 2022, science and innovation investment experienced a
significant downturn in 2023 (see the Global Innovation Tracker Dashboard).

Global Innovation Tracker Dashboard

Science and innovation investment

Scientific R&D investments Venture capital
publications
Top corporate Deal Deal
. Global total R&D spenders . numbers values
: 5% * : :
Short term H —5 30/0 20212022 6 1 0/0 H —9 50/0 H —39 70/0
; ° 2 90/0* ° ; ° ; °
2022 - 2023 20222023 2022 - 2023 2022 - 2023 2022 - 2023

Technological progress

Computing power Costs of renewable energy Electric battery Cost of genome
price sequencing
Green Solar
Moore'sLaw  supercomputers photovoltaic Wind
*
% 13.6% -3.9% -3.5% -13.7% —8.1%
sorem— 60,0% 13.6% 9% 3% 1% 1%
20212023 2022 - 2023 2021 - 2022 2021 - 2022 2022 - 2023 20212023
Technology adoption
Safe sanitation Connectivity Robots Electric
vehicles
Fixed
broadband 5G
1.4% 4.5% 22.6% 12.2% 53.8%
2021 - 2022 2022 — 2023 2022 — 2023 2021 - 2022 2022 — 2023
Socioeconomic impact
Labor productivity Poverty Life expectancy Global warming
% —5% 0.9% ;+1.17°C
Short term 1 0 0 . 0 ;+ .
2022 - 2023 20212022 2021 - 2022 2023

Notes: See the Data notes at the end of this section for a definition of the indicators and their data sources. Long-term
annual growth refers to the compound annual growth rate(CAGR) over the indicated period. Historic data may have been
updated and might differ from last year’s Global Innovation Tracker. Figures are rounded. Estimates or incomplete data
are indicated by an asterisk (*). n.a. indicates not available. Short-term rates for Moore's Law and the Cost of genome
sequencing refer to the CAGR between 2021 and 2023.

Source: Global Innovation Index Database, WIPO, 2024.

International
patent filings

5—1.8%

2022 - 2023

Drug approvals

9.5%

2022 -2023

Cancer
radiotherapy

2.7%

20222023



- Scientific publications dropped by 5 percent in 2023, following growth rates above 8 percent 21
annually in 2020 and 2021, and a slowdown in 2022.

- Global R&D grew at a rate of 5 percent in 2022 - slightly down from 2021 - but is projected to
slow to about 3 percent in 2023 (all in real terms).

- Worldwide, R&D expenditure by the highest R&D-spending corporations grew by around 6
percent in real terms in 2023, below the long-term growth rate for the last 6 years (around
8 percent) and down strongly from peaks of 10 to 13 percent between 2019-2021, and also
from pre-pandemic growth rates (all in real terms).

- Venture capital (VC) and scientific publications have declined sharply back to pre-pandemic
levels, with a pronounced impact on emerging regions such as Latin America and Africa.
Reflecting a deteriorating climate for risk finance, the value of VC investments has been
falling from the exceptionally high levels of 2021, with a 36 percent drop in 2022 followed by
a further 39 percent drop in 2023. The number of VC deals has also decreased, experiencing
a downturn of 9.5 percent in 2023.

- International patent filings - which had stagnated since 2021 - saw a decline of 1.8 percent
in 2023, marking the first such decline since 2009.

Looking forward, while some central banks have started cutting interest rates, tighter
conditions for innovation finance might continue to weigh on innovation investment in the
near term.

2. Technology continues to progress rapidly, technology adoption is growing, and the
socioeconomic impact of innovation has mostly turned positive again. However, green
technology and environmental indicators have either been progressing more slowly than
before or have declined.

- Technological progress remained strong in 2023, particularly in health-related fields such as
genome sequencing, as well as computing power and electric batteries. However, the rate of
progress in green technologies lagged behind average growth for the decade, highlighting
the challenge in reducing supercomputers' energy consumption and a slower reduction in
renewable energy prices.

- Technology adoption increased across all indicators in 2023, especially in 5G, robotics,
and electric vehicles. Overall penetration levels have increased compared to a decade
ago, but there are exceptions, for example, the rate of adoption of safe sanitation has also
significantly slowed.

- Interms of the socioeconomic impact of innovation, the situation is starting to look more
positive again. Many indicators have returned to growth relative to what was reported in the
2023 GII edition, but some have yet to return to pre-pandemic levels.

- Labor productivity has seen an increase, albeit at a rate below the average for the
past decade.

- Significant progress has been made in reducing poverty, with the number of people in
extreme poverty in 2022 being half what is was in 2005. However, levels of poverty are
still higher than those recorded in 2018.

- Life expectancy saw a rise in 2022, but nonetheless remains at 2015 levels.

- Onenvironmental impact, though, the world is falling behind. Carbon emissions are
growing once again after a temporary COVID-19 hiatus. 2023 was the hottest year on
record, underlining the need for urgent and effective climate action.

Results of the Global Innovation Index 2024 rankings

3. Switzerland, Sweden, the United States, Singapore, and the United Kingdom lead the GII
2024; China, Tiirkiye, India, Viet Nam, the Philippines, Indonesia, the Islamic Republic of
Iran and Morocco are the middle-income economies that have climbed the fastest in the GII
ranking since 2013.

- Switzerland ranks first in the GII for the 14" consecutive year. Sweden and the United States
(US) maintain 2" and 3 positions, respectively. Singapore (4") moves further into the top 5,
followed by the United Kingdom (UK) (5%).

- China - still the only middle-income economy within the GII top 30 - moves up the ranking to
edge closer to the top 10, reaching 11* position.
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- Japanremains firmin 13® - a position it has held since 2021.

- Canada rises up the rankings to 14™ position, its best rank since 2014, and representing
a comeback.

- Ireland (19%) and Luxembourg (20t) enter the top 20, climbing three ranks and one rank,
respectively.

- Australia (23) and New Zealand (25%) continue moving ahead within and, respectively,
towards the top 25.

- European Union (EU) economies the Czech Republic (30%) enters, and Cyprus (27%") and Spain
(28™) move up within the top 30, while Poland (40™") enters the top 40.

- There are only four other middle-income economies, apart from China, among the top 40
economies, namely, Malaysia (33™), Turkiye (37t), Bulgaria (38), and India (39%). However,
Thailand (41%%) and Viet Nam (44") move closer too.

- Brazil (50™") remains in the top 50 in 2024.

- Saudi Arabia (47%") and Qatar (49%) continue climbing up in the top 50; the two economies in
the Middle East that have moved up the rankings this year.

- The Philippines (53) and Indonesia (54™) move closer to the top 50, with Indonesia making
one of the strongest GII upward spurts recorded over the last three years.

- Morocco (66™) in Northern Africa and Western Asia moves ahead in the top 70.

- Beyond the top 100, Tajikistan (107%"), Algeria (115") and Burundi (127t") have progressed the
most in the rankings.

- Inthelast five years, Indonesia, Mauritius (55%), Saudi Arabia, Qatar, Brazil and Pakistan
(91%%) have climbed most in the GII, in terms of rank progression.

- China, India, Indonesia, the Islamic Republic of Iran (64%"), the Philippines, Tirkiye, Viet Nam
and Morocco are the middle-income economies within the GII top 70 that have climbed the
most in the GII ranking since 2013.

4. Singapore, the United States and China score best in particular innovation indicators

- Singapore takes the lead in 2024 in terms of number of GII innovation indicators for which it
ranks top globally, ranking 15t in the world on 14 out of 78 indicators.

- The United States (9 out of 78 indicators) and China (8 out of 78) follow.

- Select middle- and low-income economies excelled in various domains. Relative to GDP,
trade or population, the Plurinational State of Bolivia, Cambodia and Nepal, for example,
rank 15tin Loans from microfinance institutions, Malaysia in Graduates in science
and engineering, and Mexico in Creative goods exports. Relatively, Morocco leads in
Industrial designs, the Islamic Republic of Iran in Trademarks, and Namibia in Expenditure
on education.

5. The regional GII leaders in innovation are Switzerland, the United States, Brazil, India,
Singapore, Israel, and Mauritius; India and Rwanda continue to lead their income groups.
Tiirkiye and the Philippines are newcomers to the top 3 for their income group.

- Inthe South East Asia, East Asia and Oceania (SEAO) regions, Singapore, the Republic of
Korea (6t") and China (11t lead. Four additional SEAO economies are world innovation
leaders ranking in the top 25, namely, Japan (13%"), Hong Kong, China (18%"), Australia (23)
and New Zealand (25%).

- In Northern Africa and Western Asia, Israel (15") leads the region and is followed by Cyprus
(27t), the United Arab Emirates (32"¢) and Turkiye (37t). Eight economies within the region
move up the ranking. Saudi Arabia (47%) and Qatar (49%) each move ahead one spot to
consolidate themselves in the top 50. Georgia moves up to 57*" place, entering the top 60,
while Armenia (63™) enters and Morocco (66™) consolidates its position in the top 70.

- InLatin America and the Caribbean, the regional top three remains unchanged: Brazil (50t)
maintains top position, followed by Chile (51, up by one rank) and Mexico (56, up by two
ranks).

- Seven additional economies within the region also improved their ranking: Colombia (61t
- one of the largest jumps in the region, matched only by Paraguay (93"), Uruguay (62"),
Costa Rica (70%), Peru (75%), Panama (82") and Honduras (114%).

- InCentral and Southern Asia, India continues to lead, moving one place forward to
39% position, the Islamic Republic of Iran (64%), Kazakhstan (78%) and Uzbekistan (83') come
next. In addition to India and Kazakhstan, three additional economies within the region go
up in the ranking: Sri Lanka (89%), Kyrgyzstan (99%") and Tajikistan (107t").



- InSub-Saharan Africa, Mauritius (55) is followed by South Africa (69*"), Botswana
(87t), Cabo Verde (90™) and Senegal (92"9). Kenya (96') gains four places in the ranking,
consolidating its position within the top 100. Zambia (116%), Benin (119%"), Mauritania (126%),
and Burundi (127%) also move up the GII ranking.

- Inthe GII 2024, Turkiye enters the top 3 for the upper middle-income group, behind China
and Malaysia (33™).

- India leads the lower middle-income group, followed by Viet Nam (44t") and the Philippines
(53") - a newcomer to this income group’s top 3.

- Rwanda (104™) leads the low-income group, followed by Madagascar (110%"), Togo (117t") and
Uganda (121sY).

6. Several developing economies are performing above expectation on innovation relative to
their level of economic development.

- Inthe GII 2024, 19 economies outperform on innovation relative to their level of
development, the majority still located in Sub-Saharan Africa and South East Asia, East Asia,
and Oceania.

- India, the Republic of Moldova (68%), and Viet Nam continue to lead as the longest-standing
innovation overperformers, for a 14"consecutive year.

- Indonesia, Pakistan, and Uzbekistan maintain their overperformer status for a third
consecutive year, and Brazil for a fourth.

- Conversely, 41 economies are performing below expectation on innovation, the majority
from Latin America and the Caribbean and Sub-Saharan Africa.

Results of the global top 100 S&T cluster rankings

7. The world's five biggest science and technology clusters are all located in East Asia; Tokyo-
Yokohama is the biggest S&T cluster globally, Cambridge the most S&T-intensive

- Tokyo-Yokohama (Japan) continues to lead, followed by Shenzhen-Hong Kong-Guangzhou
(China and Hong Kong, China), Beijing (China), Seoul (Republic of Korea) and Shanghai-
Suzhou (China).

- China, for a second consecutive year, leads with the most clusters (26) in the top 100. The
United States follows, with 20 clusters, then Germany with eight.

- Sdo Paulo (Brazil); newcomer Cairo (Egypt); Bengaluru, Delhi, Chennai and Mumbai (India);
Tehran (Islamic Republic of Iran); Kuala Lumpur and Singapore; Istanbul and Ankara
(Turkiye); and Moscow (Russian Federation) are the only middle-income economy clusters
outside of China.

- Cambridge in the United Kingdom and San Jose-San Francisco, CA, in the United States are
the two most S&T-intensive clusters relative to population density. Eindhoven (Kingdom
of the Netherlands), Oxford (United Kingdom) and Boston-Cambridge, MA (United States)
follow. In the Republic of Korea, Daejeon ranks the seventh most S&T-intensive cluster and is
the only Asian cluster in the top 10 by intensity. Munich (Germany) maintains its rank as the
10" most S&T-intensive cluster globally.

- The GII 2024 identifies the top African S&T clusters within Africa beyond the global top 100.
Egypt has the most clusters (11), followed by South Africa (8), Morocco (5), Nigeria (4), Tunisia
(4), Ethiopia (2), Ghana (2) and Kenya (1) , with others following. These clusters are strong in
scientific publications but weaker in international patenting, thus they continue to be more
science rather than full-blown S&T clusters.

GII 2024 at a glance
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Note: Circles with dotted borders indicate the number of total clusters in that economy, for economies with three or more

top 100 S&T clusters.
Source: Global Innovation Index Database, WIPO, 2024.

Results of the Special theme - Unlocking the promise of social

entrepreneurship

8. This year's special GII theme looks to the future of social entrepreneurship and asks:
What will it take for social entrepreneurship to catalyze transformative innovation and

societal impact?

- The special theme "Unlocking the promise of social entrepreneurship" emphasizes the rise
and significance of social entrepreneurship as a global phenomenon aimed at addressing
critical social and environmental issues through innovative business models. Social
entrepreneurs aim to develop and fund solutions that address societal challenges while

generating revenue within the confines of a market economy.

- This approach has gained momentum among young inventors and innovators seeking to
align their work with positive social change, especially in areas overlooked by traditional

businesses and governments.



Current estimates suggest there are between 10 and 11 million social enterprises and up to 25
30 million social entrepreneurs globally, contributing roughly USD 2 trillion to global GDP.
Social enterprises tackle various issues that include poverty, environmental sustainability
and social injustice. For instance, Bandhu Tech in India provides housing for migrant
workers using an Al-enhanced platform; Green Bio Energy in Uganda produces eco-friendly
briquettes; Peek Vision offers mobile eye-health services in low-resource settings; Thaki
refurbishes laptops for refugee education; and in India the Community Design Agency
involves low-income communities in housing projects.

Despite their impact made by these enterprises, traditional innovation models and policies
have largely ignored such community-based ventures.

Social entrepreneurship operates within diverse definitions and legal frameworks, reflecting
the regional histories and policy environments in which they exist. These enterprises

often face competing demands between social impact and financial success, beneficiaries
and investors, and long-term systemic change versus short-term survival. However, such
tensions also serve to drive their innovation potential, by combining aspects of the social
sector and the market.

Social enterprises create impact through various pathways, including customer-focused
models that provide essential services to underserved populations, employee-focused
models that hire and train marginalized individuals, product/service-focused models

that develop sustainable products, and ecosystem-focused models that mobilize diverse
stakeholders in order to effect systemic change. Examples include SOIL in Haiti, which
provides sanitation services; iKure in India, offering primary health care through a hub-and-
spoke model; Eco Femme in India, producing reusable menstrual pads; and WeRobotics in
Switzerland, which connects local drone and Al experts with global organizations.
Innovation in social entrepreneurship often involves process and product innovations
tailored to fit local contexts, emphasizing collaboration and open-source strategies.
Intellectual property (IP) activity varies, with some enterprises securing patents

and trademarks.

The report identifies several barriers to social entrepreneurship, including limited legal
frameworks, financing challenges, and inadequate impact measurement.

Policy recommendations include developing supportive legal and regulatory environments,
investing in education and training programs, promoting data collection, assisting

social entrepreneurs in reaching underserved communities, incubating social enterprise
networks, and creating incentives for private investment. Public and private sector
collaboration is crucial for addressing these barriers and unlocking the full potential of
social entrepreneurship.

At the same time, the onus for action and change is not only on the actors that surround
social entrepreneurs. There is also scope for social entrepreneurs themselves to more
actively drive innovation in their ventures. To some extent, this is a matter of social
entrepreneurs recognizing the critical role that innovation plays and directing their attention
toward key activities such as R&D, process innovation, and patenting and trademarking.
But it also involves social entrepreneurs taking concrete actions to embed their enterprises
in existing innovation ecosystems. They can do this, by tapping existing sources of
scientific and technological knowledge, as well as venture capital, R&D tax credits, and
other innovation finance tools, and by collaborating with universities, public research
organizations and other entrepreneurs.

Ultimately, social entrepreneurship offers a transformative approach to tackling global
challenges, by merging business innovation with social goals. By investing in supportive
policies, infrastructure and financing, it is possible to create an environment where social
enterprises thrive, driving sustainable development and creating lasting positive impacts on
a global scale.

Innovation policy needs to be better designed to support social entrepreneurship, which
requires a focus on institutional frameworks, human capital, infrastructure, networks,
financing, and measurement. The 2024 edition of the GII addresses these gaps by
highlighting the state of social entrepreneurship globally and the role of innovation

in creating positive impacts, and offers policy recommendations for unlocking the

sector's potential.
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Global Innovation Tracker
What is the current state of
innovation? How rapidly is
technology progressing and
being embraced? What are the
resulting societal impacts?




Global Innovation Tracker Dashboard

Science and innovation investment
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Notes: See the Data notes at the end of this section for a definition of the indicators and their data sources. Long-term
annual growth refers to the compound annual growth rate(CAGR) over the indicated period. Historic data may have been
updated and might differ from last year’s Global Innovation Tracker. Figures are rounded. Estimates or incomplete data
are indicated by an asterisk (*). n.a. indicates not available. Short-term rates for Moore's Law and the Cost of genome
sequencing refer to the CAGR between 2021 and 2023.
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What is the current state of global innovation? Is innovation accelerating or slowing down? How
is innovation coping in the face of higher interest rates and geopolitical conflicts?

The Global Innovation Tracker 2024 addresses these crucial questions. It takes the pulse of
four key stages in the innovation cycle: (1) science and innovation investment; (2) technological
progress; (3) technology adoption; and (4) the socioeconomic impact of innovation. The main
findings are as follows:

1. Science and innovation investment: Following a boom between 2020 and 2022, investment
in science and innovation experienced a significant downturn in 2023, marking a notable
reversal from previous years. Venture capital and scientific publications declined sharply
back to pre-pandemic levels, the impact being most pronounced in emerging regions such
as Latin America and Africa. Corporate R&D spending also slowed, mirroring stagnant
revenue growth and resembling the post-2009 crisis deceleration. Despite high R&D levels
and stable intensities, international patenting has decreased. Looking forward, while some
central banks have started cut interest rates, the tighter conditions for innovation finance,
might continue to weigh negatively on innovation investments in the near term. The outlook
for 2024 and 2025 is unusually uncertain.

2. Technological progress: Technological advancements remained strong in 2023, particularly
in health-related fields such as genome sequencing, as well as computing power and electric
batteries. However, progress in green technologies lagged behind average growth for the
decade, highlighting the difficulty in reducing the energy consumed by supercomputers and
a slower than previously common declines in renewable energy prices".

3. Technology adoption: The adoption of technology saw positive growth across all
indicators in 2023, especially in 5G, robotics, and electric vehicles. While overall penetration
levels increased compared to a decade earlier, there are exceptions, such as the slower
penetration rate of cancer radiotherapy equipment. The adoption of safe sanitation has also
slowed significantly.

4. Socioeconomic impact: Many socioeconomic indicators have returned to positive growth,
representing a return to normalcy post-COVID-19. However, several metrics, such as poverty
rates and life expectancy, have not yet returned to pre-pandemic levels. Productivity
has increased but still lags, in terms of overcoming the structural slowdown identified
in the Special theme of the GII 2022 - the effective deployment of a new Digital Age and
a Deep Science innovation wave is still work in progress, it would seem. Environmental
impact indicators, including carbon emissions and global temperatures, continue to
rise, underscoring the need for further action to combat climate change. Technological
innovation plays a crucial role in addressing environmental challenges; yet, it is clear that
technology is only one part of the solution.

Science and innovation investment

Innovation investment remained resilient throughout the 2020-2021 COVID-19 period and
the associated downturn. Indeed, many innovation investment variables - including scientific
publications, R&D and venture capital - boomed. However, the first signs of weakness in
innovation investment appeared in 2022, although returning from a historic high. This
slowdown intensified in 2023, making the outlook for 2024 and 2025 uncertain.

Scientific publications

The scientific landscape experienced a significant shift, a 5 percent decrease in publications
between 2022 and 2023 deviating from the decade-long average increase of around 4 percent.

However, this represents nothing other than a return to the pre-pandemic growth trend (Figure
1). Indeed, the period between 2019 and 2021, just prior to and during the COVID-19 pandemic,
witnessed an acceleration in new publications, with exceptional growth in 2020 (8.7 percent) and
2021 (8.4 percent). This period was followed by a deceleration in 2022 (3.4 percent), linked to a
decrease in research output in environmental sciences and COVID-19-related fields. Yet, despite
this decline, the number of publications in 2023 remained above the 2013-2019 trend.
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Source: WIPO, based on data published by Clarivate, Web of Science, accessed April 2024.

Research and development (R&D)
Total R&D expenditure

The most recently available data show that global R&D investment growth in 2022 slowed to
5 percent (in real terms). This is down from 6.6 percent in 2021, and slightly below the pre-
pandemic growth rate of 6.2 percent in 2019. The growth of business R&D expenditure - the
most significant component of total global R&D, representing 70 percent of total global R&D
- likewise slowed to 6 percent in 2022 (compared to 8.5 percent growth in 2021), yet is still
comparable to the pre-pandemic rate of 6.6 percent in 2019 (Figure 2).2

Estimates for 2023, based on projected GDP growth, paint a potentially unhappier scenario,
with global R&D growth expected to slow again to less than 3 percent in 2023, and business
R&D to 2.8 percent (1.7 percent and 1.4 percent, respectively, excluding the United States and
China).3 If estimates prove correct, these would be the lowest growth rates on record since
2010. Moreover, this would mean that the growth rate for business R&D growth would be at the
same level as the growth rate for total gross domestic R&D expenditure (business plus private);
a situation that has been observed before, but never at such comparatively low rates (see
Figure 2).

1 Estimates of growth in 2021 were also revised up to 6.6 percent, compared to 5.2 percent reported in the GII 2023, as
several economies subsequently reported more complete and up-to-date estimates.

2 Thetop 5economiesin R&D spending all saw growth in 2022, though it was slower than in 2021 for most, except
for Japan and the Republic of Korea. The United States spent 4.9 percent (down from 7.7 percent), China 7.7 percent
(down from 9.6 percent), Japan 4.9 percent (up from 2.9 percent), Germany 1.9 percent (down from 3 percent), and the
Republic of Korea 8.9 percent (up from 6.8 percent).

3 The OECD has found similar slowdown scenarios for 2023 for the OECD area (OECD, 2024).
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Figure 2 GDP growth and total and business R&D growth rates, 2007-2025
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Source: WIPO estimates, based on the UNESCO Institute for Statistics database, Organisation for Economic Co-operation
and Development (OECD) Main Science and Technology Indicators (March 2024); Eurostat; Ibero-American and Inter-
American Network of Science and Technology Indicators (RICYT); and the International Monetary Fund World Economic
Outlook Update, April 2024.

Top corporate R&D spenders

On the corporate side, 2023-2024 R&D data is available for around 1,700 of the top 2,500 biggest
corporate R&D spenders globally (Nindl et al., 2023).# In 2023, corporate R&D expenditure stood
at around USD 1.2 trillion, up by around 8.3 percent in nominal terms and around 6.1 percent

in real terms® - these figures, derived from the weighted averages of national growth rates,
represent a decline from the 2022 real growth of 7.5 percent and a decline form the long-term
real growth rate.

Compared to the pre-pandemic 2019 and pandemic period, there has been up to a halving of
real top corporate R&D growth in 2020 and 2021 (see Table 1).

Interestingly, however, R&D intensity - that is, R&D expenditure as a percentage of total
revenue of the top corporate R&D spenders, has remained constant.

4 TItisimportant to acknowledge that the data presented focuses on top R&D performers, often referred to as “R&D

superfirms.” A comprehensive evaluation of corporate R&D performance for 2023 would require additional data,
including information from small and medium-sized enterprises that may have found obtaining innovation finance
challenging in an environment where R&D is becoming both costlier and riskier.

5  Converting the R&D figures to constant 2015 PPP prices helps to isolate the changes in R&D spending by eliminating

the effects of price fluctuations and exchange rate variations, assuming all other conditions remain constant. Setting
the PPP constant to a specific year, such as 2015, indicates the amount of R&D that one could purchase for 1 USD in
the USin 2015.



Table 1 R&D growth rates of top global corporate R&D spenders, 2019-2023

R&D
Nominal (billion Weighted nominal Weighted real Weighted R&D
Year usD) growth (%) growth (%) intensity (%)
2019 894 10.5 10.4 5.6
2020 982 12.7 10.7 6.0
2021 1,089 15.2 12.8 5.7
2022 1,174 8.8 7.5 5.8
2023 1,243 8.3 6.1 5.7

Notes: Real growth refers to the growth of variables in USD PPP 2015. R&D intensity refers to the ratio of the level of real
R&D PPP 2015 expenditure to real revenue PPP 2015.

Source: WIPO, based on Bureau van Dijk (BvD) Orbis database.

In terms of unweighted nominal growth (Figure 3), the ICT hardware and electrical equipment,
and the software and ICT services sector, saw their growth rates divided by two between 2022
and 2023. In contrast, the pharmaceutical sector experienced a significant rebound in R&D
expenditure, with growth increasing more than threefold, from 3 percentin 2022 to 10 percent
in 2023. In 2023, the pharmaceutical sector led in R&D intensity at 19 percent, followed by
Software and ICT services with 14 percent.

Figure 3a Nominal R&D expenditure of top R&D spenders by industry and year, 2019-2023
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Source: WIPO, based on Bureau van Dijk (BvD) Orbis database.
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Figure 3b Intensity of top R&D spenders by industry and year, 2019-2023
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Figure 4 shows the nominal percentage change in R&D expenditure for 2023 among the top
15 firms in the top seven industries. In 2023, most of the top 15 R&D spenders across various
industries increased investment, continuing a positive trend. However, 25 firms did the opposite

and reduced investment.

Notably, four of the top R&D investors in ICT hardware reduced expenditure, in contrast to the
year before, when all ICT top R&D investors increased R&D expenditure. In software, two firms
decreased spending, while in pharmaceuticals, four firms did so. A few highlights:

- Inthe ICT hardware sector, a slowdown was evident, with Nvidia's R&D growth rate
decelerating from around 35 percent in 2022 to 18 percent in 2023.
- Meta's and Uber's R&D - which jointly recorded the highest growth rate last year at 30

percent - fell substantially to around 10 and 13 percentage points,

respectively.

- Incontrast, the pharmaceuticals sector experienced an accelerated growth, with Eli Lilly,
Novartis, and Merck US all recording an R&D growth rate exceeding 20 percent.
- The automotive industry reported a substantial rise in R&D expenditure, particularly by

Tesla (by around 30 percent).



Figure 4 Top R&D spenders by industry, growth rate 2022-2023
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Figure 4 Continued
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Figure 4 Continued
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Figure 4 Continued
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Venture capital

After experiencing extraordinary growth in 2021, with a 47 percent increase in the number of
deals and a 127 percent increase in deal value reminiscent of the pre-dotcom bubble era, the
venture capital (VC) landscape faced significant challenges in 2022. Tighter monetary conditions
led to a sharp reduction in VC fund inflows, with a 36 percent drop in deal value, even though
the number of deals competed continued to rise by 22 percent.

This trend continued into 2023. The number of VC deals fell by around 10 percent (see
Dashboard), while the total amount of money invested in VC dropped further, by around 40

percent (Figure 5).



In 2023, Africa experienced the steepest decline in VC deals seen at the regional level, dropping
by around 25 percent from 471 to 349. Africa was followed by the Asia-Pacific region, which

saw an almost 20 percent decrease, from approximately 9,600 deals down to 7,700. Northern
America, although still leading with around 9,000 deals, experienced a 7 percent decline from
the 9,600 recorded in 2022. Latin America also saw a decrease, with deals falling by 7 percent,
from 539 to 500. Interestingly, Europe bucked the trend, with the number of deals increasing by
7 percent, reaching a historic record of approximately 5,400 deals.

The total amount invested in VC dropped significantly, from USD 595 billion in 2021 to USD 379
billion in 2022, and dropped further to USD 228 billion in 2023. This decline is reminiscent of the
financial crisis of 2009. Tighter monetary policy is driver behind this slowdown.

The Latin America region experienced the steepest decline in VC value, plummeting by 67
percent. This was followed by Northern America, with a 40 percent decrease, Europe at 38
percent, Asia-Pacific at 38 percent, and Africa with the smallest decline at 30 percent. Despite a
steep fall in the number of deals, Africa’s VC values remained relatively robust in 2023.

A long-term perspective reveals significant structural changes within the geographical
distribution of VC investment (Figure 6). In 1997, the United States and Canada concentrated

86 percent of VC values, while the Asia-Pacific region attracted only 3 percent. A quarter of a
century later, in 2023, the Asia-Pacific region share had increased by 25 percentage points, while
that of the United States and Canada had declined by 35 points. Meanwhile, in Latin America,
the share has remained stagnant at 1 percent, whereas Africa’s share has grown from zero in
1997 to 0.8 percent in 2023.

Figure 5a Quarterly value of venture capital deals, 1997-2024, 3-point moving average
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Source: WIPO, based on data published by Refinitiv Eikon (private equity screener), accessed March 2024.
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Figure 5b Number of venture capital deals, 1997-2024, 3-point moving average
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Source: WIPO, based on data published by Refinitiv Eikon (private equity screener), accessed March 2024.

Figure 6 Regional distribution of venture capital deal value, 1997 and 2023
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Source: WIPO, based on data published by Refinitiv Eikon (private equity screener), accessed March 2024.

International patent filings

In 2023, international patent filings under the WIPO-administered Patent Cooperation Treaty
(PCT) fell by almost 2 percent. This marked the first decline since the financial crisis in 2009,
which saw a more significant drop of almost 5 percent.® The growth of patent filings has
progressively slowed since 2011 (Figure 7).

Despite a minimal reduction in number, China maintained its position as the leading origin of
PCT patent filings, in 2023. The United States and Japan followed, even though they experienced
a steeper decline of 5.3 percent and 2.9 percent, respectively. In contrast, India and Turkiye
showed substantial growth in PCT filings. India’s PCT applications surged by an impressive 44.6
percent, while Turkiye also experienced a significant increase of 8.5 percent.

6  Forassessments of how IP filings fared during this and previous crises see, WIPO, 2010; WIPO, 2023; and Fink et
al., 2022.



Figure 7 Patent filings growth, 2009-2023
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Technological progress

Indicators capturing technological progress have exhibited mostly positive and sometimes
strongly positive performance. The rapid improvement in computing power consistent with
Moore's Law continues to profoundly shape our world. This is complemented by a swift increase
in the availability of drugs, indicating significant progress in health and a consistent reduction in
genome sequencing costs, which is critical for advancing medical research.

However, indicators relating to progress in green technologies and the environment showed
sub-par progress, as compared to average decade-long growth. Specifically, the speed of
making progress in making supercomputers more energy-efficient and renewable energy more
affordable is falling behind.

Computing power

The GII Global Innovation Tracker employs two metrics to monitor the balance between
technological progress and sustainability: namely, Moore's Law (a reliable indicator for

tracking advancements in computing power) and supercomputer efficiency, which provides a
pathway for tracing progress in computing sustainability. Together, these two metrics offer a
comprehensive perspective on ongoing efforts at integrating computational advancement with
environmental sustainability.

Moore's Law

Moore's Law, the empirical observation that the number of transistors on an integrated circuit
doubles approximately every two years, continues to hold true. Between 2021 and 2023, the
transistor count increased by more than 150 percent, implying a compound annual growth
rate of 60 percent. This rate surpasses the long-run rate of around 40 percent annual growth
observed over the past decade.

Still, the miniaturization of transistors is becoming increasingly complex, pushing the
boundaries of science and technology. As of now, we have achieved 8-nanometer transistors.
The anticipated end of Moore’s Law is around 1.5nm to 1nm, at which point the fundamental
laws of physics begin to constrict transistor packing.

Green supercomputing
Supercomputers, once confined to scientific research in fields such as climate prediction,

genomics and drug discovery, are rapidly permeating the world of business, particularly with
respect to the training of Al neural networks. The fastest supercomputers can execute more

Global Innovation Tracker
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than 1 quintillion operations per second, also referred to as an exaflop, a computational
capacity equivalent to that of 100,000 laptops.

Despite undergoing an exponential increase in speed over time, these computing systems are
notoriously greedy consumers of energy (Figure 8). Efficiency, rather than simply operations per
second, is becoming a critical metric for these machines.

The GII Tracker assesses performance based on how many Gigaflops are achieved per Watt
of energy consumed. Between 2022 and 2023, the average efficiency of the top 50 “greenest”
supercomputers increased by around 14 percent, well below the decade’'s compound annual
growth rate of 30 percent.

Figure 8 Average speed, power and efficiency of top 50 green supercomputers, 2013-2023
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Notes: Average efficiency is calculated as the ratio of average speed to average power for the top 50 green
supercomputers. An increase in efficiency can occur even when both speed and power are decreasing. 2013 is the base
year and set to 100.

Source: WIPO based on data published by TOP500.

Costs of renewable energy

Between 2021 and 2022, the global weighted-average levelized cost of electricity (LCOE) from
newly commissioned solar photovoltaic (PV) and wind power witnessed a reduction of 3.9
percent and 3.5 percent, respectively. Yet, this rate of reduction is substantially lower than the
past decade’s compound annual rate of 15 percent for solar and 9 percent for wind.

In 2010, the global weighted-average cost of onshore wind was 95 percent higher than the
lowest cost of fossil fuel-fired power. However, by 2022, it was 52 percent lower than the
cheapest fossil fuel-fired solutions. Similarly, solar PV, which was 710 percent more expensive
than the cheapest fossil fuel-fired solution in 2010, became 29 percent less expensive by 2022,
marking a remarkable reduction in cost (IRENA, 2023).

Despite these positive trends, the renewable energy sector faces emerging challenges. The
escalating demand for natural resources and manufactured materials, coupled with a reduction
in fossil fuel prices from their 2022 peak, could potentially make renewable energy sources less
competitive relative to fossil fuels.

Electric battery price

Technological progress has persistently driven down the cost of lithium-ion batteries for over
a decade, making electric vehicles (EVs) increasingly affordable. However, 2022 marked a

key turnaround, with a first-ever increase in the price of electric batteries following upon an
increase in production costs.

This price reversal ended again in 2023, with lithium-ion battery prices hitting an unprecedented
low of USD 139 per kWh, marking a substantial 13.7 percent reduction from the 7 percent



increase seen in 2022 (Figure 9). However, the 2023 price reduction is at a lower rate than the
long-term price reduction observed over the past decade.

The 2023 price reduction reflects falling raw material and component prices, increased
production capacity across the battery value chain and weaker-than-expected demand growth.
The industry is also shifting toward new lithium iron phosphate cells, which are significantly
cheaper than previous technologies.

Figure 9 Average lithium-ion battery price, 2013-2023
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Cost of genome sequencing

DNA sequencing plays a crucial role in the understanding of the human genome, and has
numerous potential applications in health care, including the rapid diagnosis of complex
diseases.

The cost of sequencing an entire genome has fallen dramatically over time. Based on estimates
valid for the United States, it has fallen from approximately USD 100 million in 2001 to just

over USD 500 in 2023. This rapid reduction in cost, driven by advancements in next-generation
DNA sequencing methods, has far outpaced the expected rate of progress predicated on
Moore's Law.

Between 2021 and 2023, there was an annualized reduction of 8 percent in the cost of genome
sequencing, falling below the long-term trend of a -20 percent CAGR.

Looking ahead, new metrics will be required in order to assess the cost of more advanced
DNA sequencing techniques. Emerging long-read DNA sequencing technologies allow for the
more accurate identification of complex structural variations. But they are more costly and
necessitate different metrics in order to track progress.®

7  This slowdown can be partially attributed to the cessation of funding for the large-scale sequencing program funded
by the National Human Genome Research Institute (NHGRI) and a new cost estimation method, which incorporates
additional analysis costs and averages costs across a smaller number of research centers. The earlier cost estimation
method represented genome sequencing done by the research center for their own research projects. The newer
methods represent costs from those centers but made available to external customers.

8 Short-read technologies can assess differences in a person’s genome that possibly affect risk of disease. In contrast,
long-read DNA sequencing produces data that can inform more accurately how the overall structure of the genome
affects biology. Currently, long-read sequencing, costing around USD 3,000, mainly benefits research, but it may
eventually be used in health care.
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Drug approvals

In this edition of the Tracker, we assess the state of innovation in pharmaceuticals by examining
the number of novel active substances (NASs) launched globally. A NAS is defined as a new
molecular or biologic entity or combination where at least one element is new (IQVIA, 2024).

In 2023, a total of 69 NASs were introduced globally, marking a significant 9.5 percent increase
on the 63 launched in 2022. This figure surpasses the average annual growth rate of 3.7 percent
observed over the decade. Still, this is lower than during 2020 and 2021, when the number of
drugs introduced surged due to the COVID-19 pandemic before returning to the pre-pandemic
trend. In contrast to this year’s use of IQVIA data, last year’s Global Innovation Tracker relied

on Food and Drug Administration (FDA) data for the monitoring of drug approvals. FDA data
confirms the positive trend in 2023, with a notable rise of 49 percent in drug approvals after a
steep decline in 2022.

Figure 10 shows annual NAS launches between 2013 and 2023 disaggregated by therapeutic
area. Around 30 percent of the drugs introduced relate to oncology, 11 percent to neurology and
around 10 percent to infectious diseases, together accounting for half of total launches during
the period.

Figure 10 Number of yearly drug launches, by therapeutic area, 2013-2023
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Technology adoption

In 2023, technology adoption was positive across all the indicators considered. Growth was
evident in areas such as robotics and EVs. Connectivity is also expanding rapidly with the rise of
5G networks, promising faster data transmission speeds and a more reliable service. However,
despite long-term growth in safe sanitation, the pace of expansion is currently insufficient to
meet the United Nations Sustainable Development Goal of universal coverage by 2030. There
has been a decline of countries meeting the minimum cancer equipment needs too. The growth
rate for the adoption of safe sanitation has also significantly slowed.

Safe sanitation
Safe sanitation, that is, the use of improved sanitation facilities, increased by 1.4 percent

between 2021 and 2022, representing 57 per 100 inhabitants. This rate of growth is below
the decade’s average annual increase of 2.4 percent from 2012 to 2022. A decade ago, under



half of the world’s population (45 percent) had access to safe sanitation. This implies that 43
approximately 1.3 billion people have gained access to safe sanitation since 2012.

The most significant progress in safe sanitation access since 2012 has been observed in Central
and Southern Asia (+6.6 percent), particularly in India, and East and South East Asia (+4.6
percent), with China leading the way.

However, current rates of international adoption indicate that only 65 percent of the world’s
population will have access to safe sanitation by 2030. This falls short by 35 points of the
Sustainable Development Goal of universal coverage (UNICEF and WHO, 2023).

Connectivity

This year the Global Innovation Tracker includes for the first time data on the proportion of the
world’s population covered by 5G networks. This is part of the GII's effort to monitor the spread
of cutting-edge communication technologies. In 2023, 5G coverage extended to approximately
38 percent of the global population; a notable achievement considering commercial deployment
only began in 2019. This represents a close to 25 percent increase on the coverage in 2022 and
an annual compound growth rate of 45 percent since 2021. Furthermore, today, 95 percent of
the world’s population is covered by at least a 3G network (Figure 11).°

Coverage varies according to region. Europe leads in 5G deployment, with 68 percent of the
population covered, followed by the Americas at 59 percent and the Asia-Pacific region at 42
percent. The Arab States have 12 percent coverage, while the Commonwealth of Independent
States (CIS) region and Africa have 8 percent and 6 percent coverage, respectively (ITU, 2023).

The fixed broadband subscription rate rose to around 19 per 100 inhabitants, in 2023, a 4
percent increase on the previous year. This is, however, below the compound annual growth
rate of 7 percent over the past decade. Europe leads with 36 per 100 inhabitants, followed by
the Americas at 26, the CIS region at 23, Asia-Pacific at 19, the Arab States at 11. Africa has the
lowest coverage of all at just 0.8 per 100 inhabitants.

Figure 11 Population coverage by type of mobile network, 2015-2023
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Robots and automatization

In 2022, the operational stock of robots increased significantly by 12 percent, mirroring

the compound growth rate over the past decade. Growth occurred despite supply chain
disruptions, with robot adoption reaching new heights. Over 550,000 new installations were
recorded, marking a 5 percent increase on the previous record set in 2021. The electronics
industry emerged as the leading consumer of robots in 2022, accounting for 28 percent of all
new installations. The automotive industry closely followed, with a 25 percent share of new
installations (Mller, 2023).

Geographically, the industrial robot market was dominated by five countries: China, Japan, the
United States, the Republic of Korea and Germany. Together, these five countries accounted for
74 percent of the operational stock of robots in 2022.

Over time, there has been a noticeable shift in robot adoption. Japan, the United States and
Germany have seen a decrease in their share, whereas China’s share has increased significantly.

Electric vehicles

The global EV market experienced substantial growth in 2022. The stock of EVs increased by 54
percent that year, slightly below the 10-year average growth rate of 59 percent. The share of
EVs rose to 3 percent, in 2022, up from 2 percent in 2021 and a mere 0.07 percent a decade ago
(IEA, 2024).

Electric vehicles accounted for 18 percent of global car sales in 2022. The market was dominated
by China, Europe and the United States, which together constituted around 95 percent of total
EV sales.

Emerging markets and developing economies outside China constituted only a small proportion
of the global market. Affordability remains a significant barrier, particularly in low- and lower
middle-income economies. Challenges such as limited access to charging infrastructure and

EV servicing further impede adoption not only in these economies but also in high-income
regions, too.

Nonetheless, 2022 saw a significant surge in electromobility within India, Thailand and
Indonesia. Electric car sales in these countries tripled compared to 2021, largely driven by
Tata's dominance within the Indian market and government incentives aimed at bolstering
EV manufacturing.

Cancer radiotherapy

To better capture the adoption of health-related innovations, the Global Innovation Tracker
provides information on the availability of cancer therapy equipment, specifically the number of
linear accelerators (LINACs) - devices for delivering high-energy x-rays or electrons to cancers
for therapeutic or palliative purposes - per inhabitant.

Data for 2023 shows an around 3 percent rise in the availability of LINACs per capita compared
to the previous year, exceeding the average annual global increase in LINAC availability of 1.6
percent over the past decade.

In 2023, 21 out of 100 countries met the minimum radiotherapy requirements set out by the
International Atomic Energy Agency (IAEA) DIrectory of RAdiotherapy Centres (DIRAC) (see
Data note). Among upper middle-income economies, there has been a notable increase in the
percentage of countries meeting radiotherapy requirements. However, the number of lower
middle- and low-income economies meeting radiotherapy technology minimum requirements
remains low, indicating a persistent divide in access to adequate radiotherapy services.



Socioeconomic impact

In terms of the socioeconomic impact of innovation, many indicators have returned to some
growth relative to the results of last year's 2023 edition of the GII. Labor productivity has seen
an increase, albeit at a rate below the average for the past decade, with levels slightly above
those of 2021. Significant long-term progress has been made in reducing poverty, with the
number of people in extreme poverty in 2022 being half of what it was in 2005. However, levels
remain above those recorded in 2018, and thus pre-pandemic levels, indicating that more effort
is needed if progress is to be sustained or even accelerated.

Life expectancy saw a rapid rise in 2022, but remains at levels last seen in 2015. Also, the
disparity between healthy life expectancy and total life expectancy is still to be addressed. On
environmental issues, the world is falling further behind. After a temporary reduction in 2020,
carbon emissions are growing once. The year 2023 was the hottest on record, highlighting an
urgent need for effective climate action.

Labor productivity

Labor productivity showed an increase of around 1 percent between 2022 and 2023, an
improvement from the sluggish growth of around 0.2 percent observed between 2021 and
2022.In terms of output per worker, there has been a notable increase, from around USD 43,000
in 2012 to USD 51,000 in 2023.

Despite this positive trend, the current growth rate still lags behind the decade average of 2.2
percent productivity growth; a trend further discussed in the context of two possibly new Digital
Age and deep Science Innovation waves in the GII 2022 special theme What is the future of
innovation-driven growth?

Poverty

This year, the Global Innovation Tracker incorporates data on poverty. In 2022, approximately
712 million people were living in extreme poverty, defined as subsisting on less than USD

2.15 a day (2017 PPP) - a 5 percent decrease on the previous year. Comparatively, in 2012, the
number of people living in poverty was 936 million, representing a reduction of over 200 million
individuals over the decade (Figure 12).

Since the 2000s, the share of the global population living below the lower middle-income (USD
3.65) and the upper middle-income (USD 6.85) poverty line also shrank. Currently, nearly 2
billion people live on under USD 3.65 a day, and more than 3.5 billion people (around half of the
world’s population) live below the USD 6.85 threshold. Despite the 2022 improvement, poverty is
still greater today than it was before the pandemic struck.

Figure 12 Population living in poverty, by income threshold, 1981-2022, USD PPP 2017
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Source: WIPO, based on data published by World Bank, Poverty and Inequality Platform.
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Life expectancy

Globally, average life expectancy at birth is now around 20 years longer than it was back in 1960,
when it stood at 51 years. However, COVID-19 caused a marked decline in life expectancy, and
recovery has been gradual.

Following two consecutive periods of unprecedented decline - a 1 percent decrease between
2019 and 2020, and a further 1.3 percent decrease between 2020 and 2021 - life expectancy rose
by around 1 percent in 2022. As of 2022, the life expectancy of a representative individual is 72
years, the same as in 2015. A decade earlier, in 2012, life expectancy was slightly lower, at 71
years (Figure 13).

Despite improvements, significant disparities in life expectancy persist. There remains a striking
gap of approximately 30 years between the highest and lowest life expectancies. For instance, in
Japan, life expectancy is slightly below 84 years, whereas in some other countries it is around 55
years. This gap has narrowed over time since 1960, when it was 45 years. Additionally, a notable

disparity exists between life expectancy at birth and healthy life expectancy at birth (HALE). This
gap has remained fairly constant since the start of the millennium, at around 9.5 years.

Figure 13 Life expectancy and healthy life expectancy at birth (years), 2000-2022

74 years
72
Life
70 expectancy
68
66
64
62
Healthy
60 life
expectancy
58

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022

Source: WIPO, based on data published by World Bank (LE) and World Health Organization (HALE).

Global warming

In an effort to understand both the impact of economic activity on the climate and the potential
mitigation strategies through innovation, this year’s Global Innovation Tracker includes data on
global warming. This approach aligns with the global commitment made in 2015 under the Paris
Agreement, when countries worldwide agreed to a long-term goal of limiting the rise in global
surface temperature to no more than 2°C above pre-industrial levels, with a preferred limit

of 1.5°C.10

Notably, 2023 marked a significant milestone in being the hottest year on record, with the global
temperature 1.17°C above the baseline period (1951-1980)." Problematically, the average
temperature in 2023 was only 0.13°C below the preferred 1.5°C target and 0.63°C below the
maximum 2°C target, thresholds that are quite likely to be surpassed in the coming decades
(Figure 14).

10  See https://unfccc.int/documents/184656
11 Temperature variations occur within the context of an overall upward trend driven by human activity, with
fluctuations due to natural phenomena such as El Nifio and La Nifia events or volcanic eruptions.



Furthermore, carbon dioxide (CO,) emissions are on the rise. In 2022, CO,emissions returned to
pre-COVID-19 pandemic levels, increasing by 0.9 percent compared to 2021. Fossil CO,emissions
are expected to have risen further in 2023, to 1.4 percent above 2019 levels (Figure 15).

Figure 14 Global temperature anomaly, 1951-2023 land-ocean global mean temperature
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Source: WIPO, based on data published by NASA GISS GISTEM.

Figure 15 Carbon dioxide emissions, 2007-2022 (gigatonnes of carbon)
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Conclusion

The Global Innovation Tracker 2024 provides a comprehensive analysis of the current state

of global innovation, revealing a complex landscape subject to economic, geopolitical and
technological factors. Findings serve to highlight progress, as well as challenges across four
key stages of the innovation cycle: science and innovation investment, technological progress,
technology adoption, and the socioeconomic impact of innovation.

In conclusion, while global innovation has remained resilient over the past few years, it faces
significant economic and geopolitical headwinds. Despite continued technological progress and
growing technology adoption, achieving socioeconomic progress remains a challenge. The path
forward requires sustained investment, the enhanced adoption of breakthrough technologies,
and comprehensive strategies to harness innovation for socioeconomic and environmental
benefit. The outlook for 2024 and 2025 remains uncertain, necessitating vigilant monitoring and
adaptive strategies to navigate the evolving global landscape.
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At this point, an important reminder is in order: the GII Global Innovation Tracker makes a
significant effort to capture innovation investment and technological progress, adoption and
impact through a limited set of indicators and to provide high-level trends via the Dashboard.
While the indicators for investment impact are quite standard and comprehensive, the other
indicators on technological progress, adoption and impact are more selective and experimental,
and might not exhaustively capture today’s broad range of innovative activity. Nonetheless,

we hope this evolving tool will trigger a sound debate on better innovation measurement

and policy, which will in turn improve both the innovation metrics and the Tracker itself, as

a consequence.

Data notes

Scientific publications captures the number of peer-reviewed articles published in the Social
Sciences Citation Index (SSCI) and Science Citation Index Expanded (SCIE). Source: Web of
Science (Clarivate), https://apps.webofknowledge.com.

R&D investments captures R&D expenditures worldwide in PPP-adjusted constant 2015 prices.
The 2022 values were calculated using available real data of gross expenditure on R&D (GERD)
and business enterprise expenditure on R&D (BERD) at the country level from the UNESCO
Institute for Statistics (UIS) online database; the OECD's Main Science and Technology Indicators
(MSTI) database (March 2024 update); Eurostat and the Ibero-American and Inter-American
Network of Science and Technology Indicators (RICYT). For those countries for which data were
unavailable for 2022, the 2022 data were estimated using the last observation carried forward
(LOCF) method for R&D intensities (R&D expenditures as a percentage of GDP) and applied to
GDP PPP for the same year. R&D expenditures for 2023 were estimated for all countries, using
the latest available R&D intensity and estimations of GDP growth at constant prices from the
International Monetary Fund, World Economic Outlook Database, April 2024.

Top corporate R&D spenders’ data is sourced from the European Commission’s 2023 EU
Industrial R&D Investment Scoreboard and further analyzed using WIPO calculations and

the Bureau van Dijk (BvD) Orbis database, with all figures reported in current US dollars. The
choice of the US dollar as the currency was arbitrary; however, its recent appreciation affects
the valuation of R&D spending in foreign currencies, potentially skewing the perceived trends
in R&D expenditure across different regions. To address these fluctuations and provide a

more balanced view, the approach considers the contribution of each country to global R&D,
weighting it according to their share of total R&D expenditure. The PPP-adjusted constant
2015-dollar measure is utilized to calculate each country's share in a given year. The R&D figures
are then aggregated using a weighted average method, where these proportional shares serve
as weights to compute the annual growth rates. This method helps mitigate the impact of
currency valuation changes, offering a clearer picture of actual spending trends in R&D across
various regions.

Venture capital (VC) deals refers to the absolute number of VC deals received by companies
located within a region. VC value refers to the total amount of current US dollars invested -
via venture capital - into companies located within a region. Source: Refinitiv Eikon data on
private equity and venture capital, www.refinitiv.com/en/products/eikon-trading-software/
private-equity-data.

International patent filings refers to the total number of patent applications filed through the
WIPO-administered Patent Cooperation Treaty. Source: WIPO IP Statistics Data Center, www.
wipo.int/ipstats. See also WIPO (2024).

Microchip transistor count (Moore’s Law) refers to the number of transistors to be found on the
most advanced, commercially available microchips in a given year. Source: Karl Rupp, https://
github.com/karlrupp/microprocessor-trend-data.

Green supercomputersaverage efficiency of top 50 systems on the Green500 list. The Green500
ranks the most energy-efficient computer systems, by measuring computational capacity per
unit of energy consumed (Gflops/Watts). Source: TOP500 (November 2023), www.top500.0rg/
lists/green500.



Cost of renewable energycaptures the global weighted average levelized cost of electricity 49
(LCOE) generation of solar photovoltaics and onshore and offshore wind. Source: International

Renewable Energy Agency (IRENA), www.irena.org/Publications/2023/Aug/Renewable-Power-
Generation-Costs-in-2022. See IEA (2023).

Electric battery price refers to the average lithium-ion battery price (in 2023
USD, including the cell, module and pack), weighted by power capacity (MWh),
across all sectors. Source: BloombergNEF (BNEF), https://about.bnef.com/blog/
lithium-ion-battery-pack-prices-hit-record-low-of-139-kwh.

Cost of genome sequencing refers to the cost of sequencing the DNA of one human genome
(in USD). Source: National Human Genome Research Institute (NHGRI), US National Institute of
Health, Wetterstrand KA. DNA sequencing costs: Data from the NHGRI Genome Sequencing
Program (GSP), www.genome.gov/sequencingcostsdata.

Drug approvals refers to the number of novel active substances (NASs). A NAS is a new
molecular or biologic entity or combination, where at least one element is new. Includes NASs
launched anywhere in the world by year of first global launch. Launch is determined using IQVIA
audits of sales activity, as well as companies’ public statements.

Source: IQVIA Institute for Human Data Science, Global Trends in R&D 2024: Activity, Productivity,
and Enablers, www.iqvia.com/insights/the-iqvia-institute/reports-and-publications/reports/
global-trends-in-r-and-d-2024-activity-productivity-and-enablers.

Safe sanitationrefers to that portion of the population that uses an improved sanitation facility
not shared with other households and where excreta are safely disposed of in situ or removed
and treated off-site. Improved sanitation facilities include flush/pour toilets connected to piped
sewerage systems; septic tanks or pit latrines; pit latrines with slabs; and composting toilets.
Source: WHO/UNICEF Joint Monitoring Programme for Water Supply, Sanitation and Hygiene
(JMP), https://washdata.org.

Broadband penetration is equivalent to the number of fixed and (active) mobile broadband
subscriptions, respectively, per 100 inhabitants. Source: International Telecommunication Union
(ITU) World Telecommunication/ICT Indicators database, www.itu.int/en/ITU-D/Statistics/
Pages/publications/wtid.aspx.

5G coverage refers to the percentage of the population covered by 5G mobile network
technology. Source: International Telecommunication Union (ITU), www.itu.int/en/ITU-D/
Statistics/Pages/facts.

Robots is a measure of the number of robots currently deployed in industrial automation
applications (also known as the operational stock of industrial robots). The stock is calculated
assuming an average service life of 12 years with immediate withdrawal from service at the
end of the period. Source: International Federation of Robotics (IFR), https:/ifr.org/img/
worldrobotics/Executive_Summary_WR_Industrial_Robots_2023.pdf.

Electric vehicle (EV) stock is the number of passenger cars worldwide that are battery electric
vehicles (BEVs) or plug-in hybrid electric vehicles (PHEVs). EV share is the percentage of the
total passenger car stock that is electric. Source: International Energy Agency, Global EV Outlook
2024. https://www.iea.org/data-and-statistics/data-tools/global-ev-data-explorer.

Cancer radiotherapy refers to the total number of linear accelerators per inhabitant. Linear
accelerators (LINACs) are devices for delivering high-energy x-rays or electrons to cancers for a
therapeutic purpose. A higher ratio indicates a better-equipped health care system. Penetration
rate refers to the number of countries that meet minimal radiotherapy resource requirements
worldwide, based on a rough assumption that one in every two cancer cases requires
radiotherapy and that one machine is needed for every 500 patients requiring radiotherapy.
Source: Special tabulations by International Atomic Energy Agency (IAEA) DIrectory of
RAdiotherapy Centres (DIRAC) for the GII based on IAEA DIRAC (https://dirac.iaea.org) and IARC
GLOBOCAN (https://gco.iarc.fr) databases.
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Labor productivity (rates) refers to the world total of output per hour worked; (levels) refers

to the world total of output per employee. Both indicators were estimated by The Conference
Board. Source: The Conference Board Total Economy Database™, May 2024, https://conference-
board.org/data/economydatabase.

Poverty refers to that part of the population living below the poverty line of USD 2.15 a day
(2017 PPP). Source: World Bank Poverty and Inequality Platform, https://pip.worldbank.org.

Life expectancy refers to the number of years a newborn infant could be expected to live,
if patterns of mortality prevailing at the time of birth were to stay the same throughout
its life. Source: World Development Indicators, https://databank.worldbank.org/source/
world-development-indicators.

Air temperature refers to the global mean estimate temperature anomaly with respect to the
base period 1951-1980 based on land and ocean data. Source: NASA GISS, https://data.giss.nasa.
gov/gistemp.



GII 2024 results

The GII unveils the world’s
innovation leaders, gauging
the innovation pertormance
of 133 economies.
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This section presents the highlights of the Global Innovation Index 2024 (GII), including
a discussion on the top ranked economies by income group and world region, as well as
identifying those economies that are overperforming on innovation relative to their level
of development.

The GII 2024 rankings are mainly derived from 2022 and 2023 data points (about 80 percent of
all data). Appendix I provides details on how to interpret the results, cautioning against simple
year-on-year comparison of the GII rankings.

Innovation leaders in 2024

Asian middle-income economies China, India, Indonesia and Tiirkiye surge ahead. Thailand
and Viet Nam move closer to the top 40. Morocco joins the group of middle-income
economies within the GII top 70 that have climbed fastest in the GII ranking since 2013.

Switzerland ranks 1tin the GII for the 14" consecutive year (Figure 16). It is still the global leader
in innovation outputs, ranking 15t in both Knowledge and technology outputs and Creative
outputs. It also ranks in the top 5 of all the other GII pillars, with the exception of Infrastructure
(7). Sweden and the United States (US) maintain their respective 2" and 3" positions for the
second consecutive year. Sweden leads in Infrastructure (1%), Business sophistication (1),
Knowledge and technology outputs (2"¢) and Human capital and research (3). It holds top
positions for its Researchers (1%, Intellectual property (IP) payments and receipts (both 1Y),

its Knowledge-intensive employment (3"), its Global brand value (3) and its Low-carbon
energy use (4™). The United States scores best in the world in nine of the 78 GII 2024 innovation
indicators - behind Singapore. It ranks 1stin the world in indicators that include the quality of its
universities, the impact of its scientific publications (H-index), software spending and IP receipts
(Box 1).

Singapore (4™) moves further into the top 5 and is the economy with the greatest number of

GII indicators ranking 15t in the world for the first time (with 14 out of 78 indicators - Box 1),
overtaking the United States. However, even if Singapore moves closer to the top 3, breaking
into that group remains challenging. The top 3 economies share the characteristics of both
excelling across all GII pillars and successfully balancing their innovation inputs and outputs
(Table 4). Even though Singapore has already surpassed Switzerland, Sweden and the United
States in terms of innovation inputs, the gaps between Singapore and the top 3 still remain large
in innovation outputs, and especially in Creative outputs.

The Republic of Korea moves up to 6™ position and ranks in the top 3 worldwide in key indicators
including Researchers (2"), R&D expenditures (2"9), R&D performed by business (15t and
Production and export complexity (3").

Box 1 GII innovation indicators - 2024 trailblazers

Singapore takes the lead in 2024 in terms of the number of GII innovation indicators in which it
ranks top globally, ranking 1stin the world in 14 out of 78 indicators and overtaking the United
States. It leads in Regulatory quality, Policy stability for doing business, ICT access, Logistics
performance, Venture capital received, Venture capital investors, High-tech manufacturing and
GitHub commits.

The United States follows Singapore globally, ranking 15t worldwide in nine indicators (four

less than in 2023), including holding the top spot in Global corporate R&D investors, Unicorn
valuation and Intangible asset intensity. China follows in 3™ place, leading in eight innovation
indicators (two more than in 2023), including Utility models, Trademarks and Industrial
designs. Switzerland comes next, in 4% place, attaining the top ranking in University-industry
R&D collaboration, Intellectual property payments and receipts and PCT patents. Japan, Israel,
Hong Kong, China and Luxembourg, tie in 5" place, ranking 1¢t in six indicators, including
Public research-industry co-publications, GERD performed by business, High-tech imports and
Knowledge-intensive employment, respectively. They are followed by Sweden, the Republic of
Korea and Iceland, tying in 9t place, leading in Researchers, Researchers working in the private



sector (Research talent) and Low-carbon energy use, respectively. 53

In addition, certain middle- and low-income economies are excelling in various domains.
Relative to other countries and to their own GDP or population, the Plurinational State of
Bolivia, Cambodia and Nepal rank 15tin Loans from microfinance institutions, Malaysia in
Graduates in science and engineering and Mexico in Creative goods exports. Correspondingly,
Morocco leads in Industrial designs, the Islamic Republic of Iran in Trademarks and Namibia in
Expenditure on education.

Box Table 1 Economies with the most GII indicators ranked top, 2024

Republic of Korea

Economy Inputs Outputs Total
Singapore I
United States I

Crina I
Swizerland

Jopen .

fracl -

Hong Kong, China [

Luxembourg G

Sweden

Iceland

Note: The GII methodology allows multiple economies to rank 15t on any one indicator; see Economy profiles and
Appendix I.

Source: Global Innovation Index Database, WIPO, 2024.

China moves up the ranking to 11" position, edging closer to the top 10 again. It maintains its

15t position among the upper middle-income group and 3 position among economies in South
East Asia, East Asia and Oceania, behind Singapore and the Republic of Korea. China is also the
third economy with the greatest number of indicators ranked 15¢, two more than in 2023, behind
Singapore and the United States (Box 1). It ranks in the top 3 globally in indicators such as High-
tech exports (1%), Global corporate R&D investors (2"), Labor productivity growth (2"Y) and GERD
financed by business (3™).

Japan remains firmly at the 13® rank - a position it has held since 2021. Canada makes a
comeback, rising to 14™ position, its best rank since 2014. It holds the highest rank globally in
Venture capital (VC) recipients (1%), and Joint venture/strategic alliance deals (1°%). It also holds
tops ranks for the quality of its universities (4") and the impact of its scientific publications
(H-index - 4t),

Ireland (19') and Luxembourg (20™) enter the top 20, climbing three ranks and one rank,
respectively (Figure 17). In part influenced by the strong presence of foreign multinationals in
the field of ICT, Ireland ranks top globally in ICT services exports (15" and Intellectual property
payments (15Y) and ranks in the top 3 for its Intangible asset intensity (2"9).

Australia (23¥) and New Zealand (25%) also continue to move upward within the top 25. Australia
excels in the quality of its universities (3™), the impact of its scientific publications (6") and its
Knowledge-intensive employment (9*). New Zealand enters the top 25 with high rankings in
Regulatory environment (5%), Firms offering formal training (5%") and Domestic credit to private
sector (9™).

GII 2024 results
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Figure 16 The GII dynamo: The top 15 innovators, 2020-2024
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European Union (EU) economies Cyprus (27%"), Spain (28™) and the Czech Republic (30*") move

up within the top 30, while Poland (40t™") makes it into the top 40 (Figure 17). Beyond the EU,
European economies Serbia (52"Y) and Montenegro (65™) continue to improve their ranking, with
Montenegro entering the top 70.

Apart from China, there are only four other middle-income economies among the top 40
economies this year: namely, Malaysia (33™), Turkiye (37"), Bulgaria (38") and India (39t).
However, Thailand (415 and Viet Nam (44%) move ahead, consolidating their positions in the
top 45 and moving towards the top 40. With its best rank since 2009, Thailand is sustaining its
long-term progression. Turkiye is also moving ahead, claiming 3" position among the upper
middle-income economies and overtaking Bulgaria. All these middle-income economies, with
the exception of Bulgaria, moved up in the rankings this year.

The United Arab Emirates remains in 32" place. Saudi Arabia (47t) and Qatar (49™) continue to
climb upward into the top 50 and are the only two economies in the Middle East region to move
up the ranking this year (Figure 17). Taking a broader view, among the Middle East economies,



only the United Arab Emirates (32"9), the Islamic Republic of Iran (64") and Oman (74%") have
improved their position since 2013.

Georgia (57*) and Armenia (63™) make important improvements, entering the top 60 and top
70, respectively. However, the position of both economies in the ranking has fluctuated over the
years.

Northern African economies Morocco (66™) and Algeria (115%") experience notable improvements
in their innovation ranking. Together with China, India, Indonesia (54%), the Islamic Republic

of Iran (64™), the Philippines (53"), Tirkiye and Viet Nam, Morocco joins the group of middle-
income economies within the GII top 70 that have made the biggest advances in the GII ranking
since 2013 (Figure 17). Algeria ranks in the top 10 in Expenditure on education (10), and in

the top 20 globally for its Graduates in science and engineering (20™). It also made important
progress in IP-related indicators including Patents (65, up by 15 with its number of resident
patent applications almost doubling in 2022), Trademarks (87t") and Industrial designs (46™).

Egypt holds the 86™ position, with Cairo also entering the GII top 100 science and technology
clusters ranking for the first time in 2024 (see Cluster ranking).

Brazil (50%) remains in the top 50 in 2024, keeping its leading position in Latin America and

the Caribbean, ahead of Chile (515Y) and Mexico (56%), both of which also move up the ranking.
Moreover, Colombia (61°%), Costa Rica (70'") and Paraguay (93™) make the greatest headway in the
region, with Costa Rica entering the top 70. Caribbean economy Barbados enters the GII in 2024
at the 77t position, after taking active steps to improve its innovation indicators (see Box 2).

The Philippines (53) and Indonesia (54™) continue to improve their GII ranking, with both
entering the top 55. The Philippines claims 3 position in the lower middle-income group.
Indonesia enters the top 60 and is the economy in South East Asia, East Asia and Oceania
that makes the greatest advancement in ranks in 2024. It makes notable improvements in
Policy stability for doing business (13t") and key IP indicators, such as Industrial designs (64™),
Trademarks (72"9) and PCT patents (82"), even if these are still at moderate levels.

Ukraine (60™) drops by five positions and is now 4" among the lower middle-income group
(Table 2). Its position is mostly affected by falls in indicators related to its Institutions (107t") and
its Human capital and research (54%), including Tertiary enrolment (44%), School life expectancy
(76'), Government effectiveness (99t") and Rule of law (115%). Foreign direct investment (FDI)
inflows (88t™) also dropped considerably.

In the last five years, Indonesia, Mauritius (55*), Saudi Arabia, Qatar, Brazil and Pakistan (91)
made the greatest advances in the GII, in order of their rank progression (Figure 17). Saudi
Arabia performs relatively better in innovation inputs (36'") and excels in Market capitalization
(159, State of cluster development (2"¢) and Global corporate R&D investors (16™). In contrast,
Pakistan performs relatively well in innovation outputs, excelling in Mobile app creation (14™),
ICT services exports (22"%) and Software spending (24™).

In Central and Southern Asia, Kazakhstan (78") enters the top 80 (Figure 17). Kazakhstan
performs better in innovation inputs (72"), excelling in Government's online service (8"), Utility
models (10%), E-participation (15%) and Entrepreneurship policies and culture (25%). Uzbekistan
(83) remains in the top 85 and is the 10t ranking economy among the lower middle-income
group (Table 2) - a significant improvement since 2013, when it held the 133 spot. Sri Lanka
(89t™) consolidates its place in the top 90, while Kyrgyzstan (99%) takes a big stride into the top
100. Taking a longer term view, all economies in the region have made sustained progress in
their rankings over the past decade. Uzbekistan, the Islamic Republic of Iran, Pakistan and India
have made the largest advancements, in that order.

Eight out of the 27 economies from Sub-Saharan Africa (SSA) covered this year improve their
ranking. Mauritius (55) moves forward into the top 55, Cabo Verde (90%") consolidates its place
in the top 90 while Senegal (92"!) moves closer to it. Kenya (96'") makes the largest improvement
in the region, advancing four ranks into the top 100. Kenya improves notably in innovation
outputs (87%, up by four positions), and in particular in Knowledge and technology outputs.

Its most notable improvements are in the IP-related indicators Utility models (15%), Patents by
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origin (49t) and PCT patents (69%), all of which go up by around 20 ranks. It also makes notable
improvements in ICT services exports (17t).

Beyond the top 100, Tajikistan (107%), Algeria (115%) and Burundi (127t) have progressed the
most in the rankings. Bangladesh (106%") and Madagascar (110%), despite setbacks in 2024, have
demonstrated GII rank improvements over the long run.

Burundi is the only low-income economy that moved up the ranking this year, while Uganda’s

ranking remains unchanged, in 121%t position globally and 4" among its income group (Table 2).

Figure 17a Breaking barriers: Economies soaring to new heights in innovation, 2024

Ireland (19%") and Luxembourg (20t") make it into the top 20 in 2024

The Czech Republic (30*") joins the top 30

Top

40 Poland (40t) makes it into the top 40

Saudi Arabia (47") and Qatar (49™") continue to climb within the top 50

Indonesia (54™") and Georgia (57t") join the top 60

Armenia (63'9), Montenegro (65") and Costa Rica (70t)
join the top 70, while Morocco (66%") continues moving up

Kazakhstan (78™) joins the top 80 and Barbados joins
the GII 2024 at the 77t position

Note: Year-on-year comparisons of GII rankings must take into account changes to the GII model that have occurred over
time, as well as data availability.

Source: Global Innovation Index Database, WIPO, 2024.
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Top climbers since 2013 Top climbers since 2019 China (11th), Tarkiye (37th),

Top1o  India (39th), Viet Nam (44th),
@ the Philippines (53rd),

: Indonesia (54th), the Islamic

: Republic of Iran (64th) and
Morocco (66th) are the group
of middle-income economies

within the GII top 70 which

Top30  have climbed fastestin the

ranking si