ALGER COMMENTARY

/Emerging Markets Insights

Summer 2022

INNOVATION AND COMPETITIVENESS
ESCALATE BEYOND THE U.S.

The economic pyramid that has been dominated by developed countries throughout
history has inverted. Today, emerging markets are the largest contributors to
global gross domestic production (GDP), according to data and forecasts from
multi-national institutions such as the Organization for Economic Co-operation
and Development (OECD).

This shift has been discussed frequently among investors and economists, but
aless commonly understood aspect of this change—and one of considerable
significance to investors—is the rise of innovation across the globe and how it Gregory M. Jones, CFA
contributes to individual countries’ economic competitiveness. In this paper, we SENIOR VICE PRESIDENT
explore that theme and how innovation is creating potentially attractive PORTFOLIO MANAGER
investment opportunities.

The Evolving Makeup of Global GDP

As shown in Figure 1, developed countries as defined by MSCI Developed country
membership have traditionally represented the lion's share of global GDP while
emerging markets as defined by MSCI have representing a smaller portion. More
recently emerging markets have overtaken developed markets in this regard.

Figure 1: A Shift in World GDP Composition (USD, 2015 PPP)
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Source: OECD. *World GDP estimated utilizing OECD and Key Partner data, in USD, 2015 PPP (purchasing power
parity, which seeks to equalize currency conversion rates). Developed Market classification reflects MSCI index
classification, with all non-developed countries grouped into Emerging Markets.

PPP is purchasing power parity, which seeks to equalize currency conversion rates.

%\Iger is a signatory to the PRI and carbon neutral. Inspired by Change, Driven by Growth.



COMMENTARY 2/4

/ALGER

In our view, much of this shift is being driven by the rise of
China and India (see Figure 2).

Economic size and GDP growth are important but there are
other factors that influence industry development, corporate
profitability and equity valuations among countries. With
that in mind, The World Bank and The World Economic Forum
measure innovation and competitiveness across the globe.

The Role of Innovation in Economic Development

We believe innovation can increase an economy's production
capacity, make countries more competitive and improve
the quality of the workforce.

* Innovation can help countries compete in global markets,
moving up the value-added production chain and develop-
ing new products and services which are first-to-market
or more suitable for segments of the global economy
based on price and functionality.

- Automation can lower wage costs, which reduces unit
production costs and makes countries more competitive
as exporters. The potential for reducing labor costs can
also help countries with high levels of automation weather
periods of wage inflation. In a similar manner, innovation
can enable companies to create disruptive products, such
as online commerce, that can capture market share and
make legacy products obsolete.

» Automation of financial services can deepen the benefits
of development to lower income and rural segments

Figure 2: World GDP Shifts Due to China and India
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of the population, in large part by extending financial
services to unbanked individuals. In remote regions,
individuals can potentially obtain online banking when
brick and mortar branch offices aren’t convenient.
Individuals can then efficiently transfer funds and obtain
loans for small businesses.

The World Banks’ Innovation Rankings

The World Bank's Innovation Tracker assesses innovation for
measuring the following items among individual countries:

+ Science and innovation investments (R&D spending;
patent filings; scientific papers; venture capital spending)

« Technological progress (digital penetration; energy transi-
tion developments; medical advances)

« Socioeconomic changes (labor productivity; life
expectancy)

The organization’s Global Innovation Index (GIl), which was
created in 2007 and covers 132 countries, ranks countries
based on the following categories:

» Institutions

* Human capital and research
* Infrastructure

* Market sophistication

- Knowledge and technology outputs

« Creative outputs
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Source: OECD, in USD, 2015 PPP.

Investing in innovation is not without risk and there is no guarantee that investments in research and development will result in a company gaining market share or

achieving enhanced revenue.
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In addition to an absolute rank, the World Bank Gll report
focuses on outperformers, or those countries showing the
largest improvement, and over-achievers, recognizing that
innovation correlates with development (size of the
economy and per capita income). In terms of overall
ranking, the leaders have remained relatively static. They
include Switzerland; Sweden; United States; United
Kingdom; and South Korea, with South Korea moving into
the fifth slot for the first time in 2021 (see Figure 3 for a
more comprehensive list).

Insights from the World Economic Forum

The Word Economic Forum produces a Global Competitive-
ness Report. Similar to the Gll report, the competitiveness
rankings lean heavily on infrastructure and digital adoption.
For Information and Communication Technologies Adoption
(ICT), the top rankings go to South Korea, United Arab
Emirates and Hong Kong, and three other emerging market/
frontier market countries are in the top 10. Under Human
Capital, the survey recognizes Switzerland, Singapore,
Finland and Chile as best placed to produce high skill level
graduates and highlights Saudi Arabia, China and South
Korea as the top three countries with the greatest improve-
ments in the skill sets of graduates over the five years
ending in 2020.

Among developed countries, only Australia, Japan and
France showed a positive improvement, albeit modest,
over this same time frame. In terms of factors which
contribute to a positive entrepreneurial culture and new

Figure 3:
World Bank Global Innovation Index Outperformers and
Overachievers

Outperformers Igﬁkriﬂlg Overachievers I?a‘ﬁ:iﬂlg

South Korea 5 South Korea 5
China 12 China 12
Turkey 41 Bulgaria 35
India 46 Thailand 43
Mexico 55 Vietnam 44
Peru 70 India 46
Indonesia 87 Brazil 57

Outperformers have been selected based on them having the largest increase in
their Gll rankings over the past 10 years and Overachievers are countries with
highest Gll rankings relative to per capita GDP over the past 1 year.

Source: World Bank Global Innovation Index Database, 2021.
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For several years, China has led the

world in the number of patent applications
and number of patents received. In 2020,
the World Intellectual Property Organization
(WIPO) reported that China was granted
530,000 new patents on nearly 1.5 million
patent applications, which was well-ahead
of patents granted to U.S. entities (roughly
352,000).

business creation, the U.S. continues to sit on top, as has
been the case since the beginning of the survey in 2008.
China had been number two until 2017, when they were
overtaken by surging scores given to Germany and India.
However, in 2020, the scores of those two countries eased
back down and China experienced a major increase in its
overall score, closing the gap with the U.S. (69 to 76).

How China Improved Its Competitiveness

We believe China's ascendancy is built on a foundation of
strong higher education institutions, supportive public
policy and healthy research and development spending

by the private sector. One of the indicators to measure
competitiveness and innovation is patent activity. For
several years, China has led the world in the number of
patent applications and number of patents received. In
2020, the World Intellectual Property Organization (WIPO)
reported that China was granted 530,000 new patents on
nearly 1.5 million patent applications, which was well-ahead
of patents granted to U.S. entities (roughly 352,000). Japan
and South Korea came in third and fourth with 179,000 and
134,000 patents granted, respectively.

South Korea and India Benefit from Innovation

From biotech to information technology, South Korea is
becoming a global leader in many innovation categories.
Batteries and battery materials for electric vehicles (EV), in
particular, is one area where South Korean companies are
pushing the boundaries in terms of performance, price and
safety. Among these is specialty chemicals company
Chunbo, which has carved out a unique position in the
battery materials category, developing unique additives to
improve battery cycle performance, increase conductivity,
shorten recharging and improve safety (heat dissipation)
at industry leading cost or price points.
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Similarly, India, which is recognized for outperformance

in terms of innovation by the World Bank relative to the
country's stage of development as measured by GDP per
capita, scores highly in life sciences and IT services,
including software development. One of the rapidly
developing new technology categories is Communication
Platform As-A-Service (CPaaS) and India’'s Route Mobile is
establishing itself as an important player in this new
market. With a global footprint, Route Mobile now offers a
broad package of services including messaging, alerts,
notification, marketing, advanced customer and marketing
support, and identification and verification.

Searching for Attractive Investment Opportunities

With positive trends in innovation around the world and
improved levels of competitiveness on the part of developing

A

countries, the opportunities for active equity management
of emerging markets and other non-US equities, we believe,
has never been more exciting. Additionally, the pace of
adoption of innovation is accelerating, which can potentially
create investment opportunities for active managers
whose fundamental research can potentially discover firms
that are well positioned to disrupt their industries with
innovative products.

Gregory M. Jones, CFA Pragna D. Shere, CFA
Senior Vice President Senior Vice President
Portfolio Manager Portfolio Manager
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or any funds managed by FAM. These views are not meant to provide investment advice and should not be considered a recommendation to purchase or sell securities.

Holdings are subject to change.

Risk Disclosures: Investing in the stock market involves risks, including the potential loss of principal. Growth stocks may be more volatile than other stocks as their
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ininnovation is not without risk and there is no guarantee that investments in research and development will result in a company gaining market share or achieving
enhanced revenue. Companies exploring new technologies may face regulatory, political or legal challenges that may adversely impact their competitive positioning
and financial prospects. Also, developing technologies to displace older technologies or create new markets may not in fact do so, and there may be sector-specific risks
as well. Asis the case with any industry, there will be winners and losers that emerge and investors therefore need to conduct a significant amount of due diligence on

individual companies to assess these risks and opportunities.

Important Information for US Investors: This material must be accompanied by the most recent fund fact sheet(s) if used in connection with the sale of mutual fund
and ETF shares. Fred Alger & Company, LLC serves as distributor of the Alger mutual funds.

Important Information for UK and EU Investors: This material is directed at investment professionals and qualified investors (as defined by MiFID/FCA regulations).
Itis for information purposes only and has been prepared and is made available for the benefit investors. This material does not constitute an offer or solicitation to any
personin any jurisdiction in which it is not authorized or permitted, or to anyone who would be an unlawful recipient, and is only intended for use by original recipients and
addressees. The original recipient is solely responsible for any actions in further distributing this material and should be satisfied in doing so that there is no breach of
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Certain products may be subject to restrictions with regard to certain persons or in certain countries under national regulations applicable to such persons or countries.

Alger Management, Ltd. (company house number 8634056, domiciled at 78 Brook Street, London W1K 5EF, UK) is authorized and regulated by the Financial Conduct
Authority, for the distribution of regulated financial products and services. FAM and/or Weatherbie Capital, LLC, U.S. registered investment advisors, serve as sub-

portfolio manager to financial products distributed by Alger Management, Ltd.

Alger Group Holdings, LLC (parent company of FAM and Alger Management, Ltd.), FAM, and Fred Alger & Company, LLC are not authorized persons for the purposes of the
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