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INTRODUCTION

The high technology sector has seen a dramatic correction and high market volatility over the past six months. As one measure of this, the growth
stock and technology-laden NASDAQ Composite index fell by 29% between 19 November 2021 and 12 May 2022.

We believe it is now appropriate to review the outlook for disruptive technology thematic investing. While we are alert to ongoing risk factors, we remain
confident in the long-term outlook for this secular growth theme as we see many opportunities to invest in companies that are leading — and benefiting
from — digital transformation.

In this paper, we review the risk factors, opportunities and key areas of debate. We also take a closer look at the potential for semiconductors as a
vital foundational technology for digital transformation.

RISK FACTORS

After the recent correction and market volatility, several key risks remain for growth and technology stocks.

We have seen a significant factor rotation from growth to value stocks, driven in large part by increasing inflation and rising interest rates. This rotation
could persist. Many high-growth companies that invest heavily in products and sales capacity are longer duration assets with a higher portion of their
projected cash flow generation further into the future than is the case with more stable growth and value names. These stocks have recently undergone
a significant contraction of their price/earnings multiple.

The risk of recession is increasing as the US Federal Reserve and other central banks tighten financial conditions to combat inflation. Additionally, the
Russia/Ukraine conflict and associated sanctions on Russia are creating macroeconomic headwinds. Tariffs, Covid-19 response measures,
semiconductor shortages and freight bottlenecks are all fuelling supply chain disruptions.

Finally, in the ‘Big Tech’ sector, there are risks related to antitrust and other forms of regulation.

POSITIVE TRENDS

Despite these risk factors, we see many reasons for optimism. We are confident in several long-term secular growth themes that are driving the digital
transformation of the economy. We believe companies will continue to invest if they see digital transformation as an imperative to remaining competitive.

For example, the adoption of cloud computing continues to accelerate. IT research and consultancy Gartner updated its revenue forecast for cloud
services in April 2022, raising the projection for the current calendar year to USD 500 billion, 37% higher than the level predicted in November of 2020.
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Public cloud services forecast (in millions of US dollars)
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In addition, we see the increasing adoption of artificial intelligence (Al), which is becoming a foundational technology with a proliferation of applications,
automation, the Internet of Things (including at-the-edge processing — the processing of data as close as possible to its source to reduce delays by
minimising the communication time between ‘clients’ and servers), and financial technology.

Disruptive technology trends are enabling the creation of new products, services and business models. They are making operations more efficient. In
short, they are transforming the way we live and work.

KEY DEBATES

One of the main debates in the technology sector is the extent to which the increased demand seen during the first two years of the pandemic is
sustainable. For example, e-commerce growth is returning to pre-Covid levels as in-person shopping and experiences recover.

E-commerce growth is normalising - graph shows e-commerce retail sales as a
percentage of total sales, in %, quarterly, seasonally adjusted)
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https://www.techopedia.com/definition/32472/edge-computing
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Stocks such as streaming fitness company Peloton and video conferencing firm Zoom are experiencing hangovers from their lockdown-led boom as
growth rates retrench. However, we see overall IT spending holding up well as companies are committed to their digital transformation efforts and are
continuing to invest in top priorities including cyber security and cloud adoption.

Gartner expects IT spending growth to decline from more than 9% year-on-year (YoY) in 2021 to 4% YoY this year, which is still a healthy level. Within
this, cloud-based enterprise software should advance at more than twice the overall pace.

A second major issue for debate is whether valuations have compressed by ‘enough’. This is difficult to judge, since valuations are subjective and
impacted by macroeconomic conditions including estimates of the risk-free rate. However, we see compelling valuations across the spectrum of
companies that we monitor.

Our primary valuation methodology is discounted cash flow analysis, and we believe companies that lead and/or benefit from digital transformation
and the related secular growth themes will generate strong revenue, earnings and free cash flow growth over a long investment horizon.

We also evaluate multiples relative to history and peers. For example, the software sector has corrected significantly. Using enterprise value to next
12 months projected sales (EVINTM sales), the sector is currently trading at 7.0x, down by 60% from the peak of 17.3x a few quarters ago. This level
is significantly below the five-year average, but still above the average over the 2014-2018 timeframe.

Most of the multiple compression has been from within the higher growth cohort, where multiples had been as high as 38.5x in early 2021 and are now
down by 72% at 10.6x, based on Morgan Stanley data for those companies expected to grow annual revenues by 30% or faster.

In fact, even though it has corrected by less, the slower growth cohort (projected annual sales growth of 15% or less) is now trading at 4.4x, 20% below
the trailing 5-year average and in line with the 2014-2018 average."
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WHERE WE DIFFER FROM THE CONSENSUS — SEMICONDUCTOR SUPER CYCLE

Many investors fear an impending inventory correction in the semiconductor segment. However, we strongly believe that the secular growth drivers
are so compelling that any inventory correction is likely to be short-lived and unlikely to impact all segments of the industry simultaneously. We are
comfortable with our overweight position to maintain our exposure to the positive long-term trends.

Currently, demand for semiconductors far outstrips supply despite evidence of slowing personal computer and smartphone sales. Recent comments
on the semiconductor supply/demand imbalance include:
e  Global Foundries’ management team reporting demand being 25% above capacity at the start of this year
e Taiwan Semiconductor's CEO saying in his April earnings call that the company expects production capacity to remain tight through 2022.
The firm is actively working to increase capacity during 2023 and beyond, citing a structural increase in the long-term demand for 5G and
high-performance computing applications

T Morgan Stanley, Keith Weiss — May 15, 2022 - ‘Valuation Views 5-15-2022: Bouncing Along the Bottom’
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e The CEO of ASM Lithography relaying the details of a meeting with an industrial conglomerate executive, who told him about buying washing
machines to repurpose the semiconductors in the equipment they sell.

With demand so much higher than supply, the industry may be able to absorb a mild recession without falling into oversupply.

We believe that the primary drivers of increased demand for semiconductors are the structural secular growth trends underlying digital transformation.
Semiconductors are a foundational technology for cloud, Al, automation, and IoT. Over the course of the semiconductor industry’s development, its
end markets have broadened from mainframe computers to personal computers, to smartphones, and now to diversified industrial, automotive, and
high-performance computing applications.

This diversification of applications helps to reduce the industry’s demand volatility as no end-market dominates. Data from World Semiconductor Trade
Statistics (WSTS) and JPMorgan shows the standard deviation (a measure of volatility) of the annual unit growth rate for semiconductors has improved
from 12% in the 1990s to 8% today.
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On the supply side, the structure of the semiconductor industry has dramatically improved in the past 20 years. The advent and success of the foundry
business model has enabled innovation from fabless2 design companies and has concentrated manufacturing among a smaller number of companies.
The supply of memory chips has also consolidated to a handful of manufacturers. This has resulted in more strategic capacity decisions and less risk
of structural oversupply. The increasing capital intensity and technology complexity are significant barriers for new entrants.

Looking ahead, we see the potential for continued strong growth for the semiconductor industry, led by automotive and high-performance computing
(HPC) applications.

In the car sector, the USD-based semiconductor content per unit has risen dramatically from just over USD 300 in 2013 to almost USD 700 in 2021.
This trend is set to continue as the average electric/hybrid vehicle has over USD 900-worth of chips; for high-end vehicles, this can reach USD 1200.3

In HPC, central processing units (CPUs) have been growing larger since 2005 to balance performance with power consumption. This results in fewer

chips per wafer, causing wafer demand to rise more quickly than unit demand. As a result, companies that provide foundry services, certain types of
semiconductor capital equipment and specialty materials have an opportunity to outperform the market.

SUMMARY

In recent months, the market environment has been difficult for growth and technology investors due to macroeconomic headwinds.

However, the digital transformation of the economy will continue and we remain constructive on the secular growth drivers underpinning this trend.
Valuations appear more compelling in the wake of the recent correction and we are steadfast in our commitment to our investment philosophy.

2 A ‘fabless company’ designs and markets hardware while outsourcing the manufacturing of that hardware to a third-party partner. The
term is commonly used in relation to advanced chip designers, who hold the intellectual property (IP) for the chips they sell.
3 Gartner, IHS, and JP Morgan Estimates, 16 December 2021


https://www.investopedia.com/terms/f/fablesscompany.asp
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DISCLAIMER

This document is issued by BNP PARIBAS ASSET MANAGEMENT, USA, Inc. (BNPP AM USA), a member of BNP PARIBAS ASSET MANAGEMENT (“BNPP AM"),
the brand name of the BNP Paribas group’s asset management services. This document includes information obtained from other investment management
companies within BNPP AM and is produced for information purposes only and does not constitute:

1. an offer to buy nor a solicitation to sell, nor shall it form the basis of or be relied upon in connection with any contract or commitment whatsoever or
2. investment advice. Any opinions included in this document constitute the judgment of the document’s author at the time specified and may be subject to change
without notice.

Such opinions are not to be relied upon as authoritative or taken in substitution for the exercise of judgment by any recipient and are not intended to provide the sole
basis of evaluation of any investment. The contents of this document are based upon sources of information believed to be reliable, but no warranty or declaration,
either explicit or implicit, is given as to their accuracy or completeness. BNPP AM USA, to the extent permitted by law, disclaims all responsibility and liability for any
omission, error, or inaccuracy in the information or any action taken in reliance on the information and also for any inaccuracy in the information contained in the
document which has been provided by or sourced from third parties. Past performance is not necessarily indicative of future performance.

This document may not be copied, distributed, or passed on, directly or indirectly, to any person without the express consent of BNPP AM USA. Investors should
consult their own legal and tax advisors in respect of legal, accounting, domicile and tax advice prior to investing in the financial instrument(s) in order to make an
independent determination of the suitability and consequences of an investment therein, if permitted. Different types of investments, if contained within this material,
involve varying degrees of risk and there can be no assurance that any specific investment may either be suitable, appropriate or profitable for an investor's investment
portfolio. Given the economic and market risks, there can be no assurance that the financial instrument(s) will achieve its/their investment objectives. Returns may
be affected by, amongst other things, investment strategies or objectives of the financial instrument(s) and material market and economic conditions, including interest
rates, market terms and general market conditions. The different strategies applied to the financial instruments may have a significant effect on the results portrayed
in this material. BNP PARIBAS ASSET MANAGEMENT USA, Inc. is registered with the U.S. Securities and Exchange Commission as an investment adviser under
the Investment Advisers Act of 1940, as amended.

BNP Paribas Asset Management seeks to integrate environmental, social and governance (“ESG”) factors into all of our portfolios as a means to mitigate certain
short, medium and long-term financial risks, identify better long-term investments, and encourage more responsible corporate behavior. We will never subordinate
our client’s interests to unrelated objectives. Certain issuers and industries are excluded from our actively managed portfolios based upon our view of their ESG
performance and risk profile. As a result, we may pass up certain opportunities when these excluded issuers or industries are in favor. Due to significant gaps in
disclosure regimes around the world, we may need to rely upon voluntary disclosures by issuers, which are often not audited. We therefore may not have consistent
access to complete, accurate or comparable information about the ESG performance of our holdings. Please consult the applicable offering document for more
information about the specific ESG strategy employed by each investment strategy since a given strategy may not have specific ESG guidelines, and investments
are not limited to securities that are ESG compatible.

All information referred to in the present document is available on www.bnpparibas-am.com
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