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• We have updated our forecasts in this new report.
We estimate the overall market size for automation
and robotics to be USD 262bn in 2023, and
expect it to grow to USD 346bn in 2025. The
increasing digitalization and use of generative AI in
the automation and robotics sectors is a key part of
this investment theme.

• In this report, we introduce detailed AI estimates.
One of the main business advantages of AI is its high
scalability, which can result in significant cost savings.
AI makes automation equipment more efficient and
smarter—and, when combined with machine vision
automation equipment, will be easier and faster to
program, making it more accessible for users and an
attractive option for more industries.
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Our view
The omnipresent topic of generative artificial intelligence
(AI) plays an important role in the automation and robotics
industry, offering a revenue opportunity through new
products for customers and options for automation firms to
optimize their cost base. The programming of robots will
become much easier in the future, predictive maintenance
will reach new levels, and the combination of AI and digital
twins will optimize manufacturing processes even more,
in our view. After a strong post-COVID 19 recovery in
the hardware segment, we expect industrial software and
increasingly also AI applications to drive the growth of the
theme this year and the next. We expect highly automated
manufacturing plants and techniques across sectors. More
efficient production processes are also a key driver for
green manufacturing, helping to reduce CO2 emissions from
the sector. In sum, we believe automation companies will
be among the long-term winners from many structural
drivers such as labor shortage, manufacturing reshoring,
wage inflation, the drive for productivity gains, and rising
digitalization.

This report has been prepared by UBS Switzerland AG and UBS AG Singapore Branch and UBS Financial Services Inc.
(UBS FS). Please see important disclaimers and disclosures at the end of the document.



Growth drivers
The manufacturing industry has a history of reinventing
itself. Through steam power in the First Industrial
Revolution, electricity in the Second, and computing and
automation in the Third, industry has consistently found
new ways to boost productivity. The Fourth Industrial
Revolution (or Industry 4.0) is now underway and, in
our view, will transform manufacturing once again—this
time powered by smart automation. Industrial software
is elevating the role of automation equipment beyond
merely improving efficiency and accuracy, and automation
is increasingly becoming a tool for total operational and
asset management. Based on our definition, the automation
market was worth USD 262bn in 2023. Following the post-
pandemic rebound, we anticipate the smart automation
industry will grow its average revenue at a double-digit
rate in the teens in 2024–25. This should be supported
by strong growth in new technologies such as AI and
several structural drivers discussed in detail in this report
for traditional automation end-markets. From an investment
perspective, we believe smart automation will be one of the
fastest-growing segments of the broader industrial and IT
sectors over the next decade.

To understand the potential of this automation theme, it is
important to identify the secular trends that could boost its
rapid, sustainable growth over the next few years:

• We think emerging markets (EM) are one of the most
promising growth areas for this theme. Many emerging
markets are behind developed countries in terms of
use of robotics, productivity gains, wage levels, and
size of the manufacturing sector. Aging populations in
emerging markets, as in developed markets, make these
countries an attractive target for automation equipment
(Fig. 1).

• The manufacturing sector is set to become more digital
thanks to the adoption of industrial software and
AI, resulting in increased automation investment in
developed countries. The Industrial Internet of Things
(IIoT) and the rollout of 5G enables communication
along the entire value chain, improving productivity
through the use of big data. Industrial software
(i.e., smarter equipment) will likely increasingly also
be a tool for asset optimization (e.g., remote
monitoring, predictive maintenance). Other examples
include robots, where embedded AI helps on several
fronts—e.g., with generative AI, it is easier to install
and adjust them for new applications with natural
language, instead of needing specialized programming
skills. Like other applications, robots will also have
predictive maintenance to avoid downtimes, which
is very important in mass-manufacturing. Based
on estimates from the Information Technology &
Innovation Foundation (ITIF), unplanned downtime in

the automotive supply industry costs on average USD
1.3mn per hour. The embedded AI will also help
robots to make autonomous decisions and interact more
naturally in their area.

• The COVID-19 pandemic and geopolitical tensions
between the US and China have revealed how
interconnected the global economy is and how
vulnerable global supply chains are when even
small parameters change. As a result, firms now
want to reshore some capacity. In particular, the
semiconductor industry has seen the first evidence
of companies planning to "reshore" (localize) some
of their production, which should also support the
automation and robotics theme. These developments
represent a paradigm shift in manufacturing away from
the "cost focus" of the last few decades, which favored
concentrated manufacturing hubs. We expect new
plants to have a higher level of automation than they
did before given the many benefits automation provides
companies, including protecting operations from labor
disruptions and the cost savings accrued in relation to
wage costs in developed countries.

Fig. 1: Demographic change: Shifting working
age population
Size of population aged 15–64, in billions

Source: United Nations (World Population Prospects 2022), Online
Edition, UBS, as of January 2023. Remark: rhs = right hand side

Automation market: an
introduction
When people think about automation, most picture an
industrial robot assembling a car. In reality, that is only one
part of the automation value chain, which can be split into
several categories, the most prominent being factory and
process automation. Industrial software is also an important
business driver in both segments. Factory (or discrete)
automation generally describes assembly processes, such
as automating robots in the automotive industry, as well
as other processes in the general manufacturing space
such as packaging and semiconductors. Process automation
refers to continuous production processes that transform
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raw materials into final products (e.g., the mixing of
liquids in refining, or the distribution of electricity). The
typical process automation end-markets are the oil and
gas industry, refining, chemicals, and power generation.
Between these sectors are several hybrid markets that use
factory automation and process equipment alike (e.g., pulp
and paper, or food and beverage). In addition to the
traditional discrete and process automation markets, as well
as the growing industrial software market, we also count
several new applications in the automation market, such as
3D printing, artificial intelligence (AI), and drones. Although
the new markets are still small, they are outperforming the
overall automation market in terms of growth.

Market estimates
We discuss all end-markets in more detail further on in
this report. In the first section, we focus on the discrete
(factory), robotics, and process automation end-markets, as
all three are crucial for industrial automation companies. In
the second section, we focus on automation software and
the emerging 3D printing market, artificial intelligence, and
drones. We estimate that the combined market value was
USD 262bn in 2023. In this update, we include detailed
estimates for relevant AI applications for the automation
and robotics theme. That has resulted in lower market
estimates for 2023 (new USD 262bn vs. the previous
forecast of USD 299bn), since our last update lacked
a detailed breakdown and outlined broader AI market
estimates. We now have enough data for a more detailed
breakdown as the monetization of AI has become more
visible and projectable over the last 12 months. We include
only AI software assistants and AI cloud & models in our
estimates for automation and robotics. The AI infrastructure
market is primarily related to our Enabling technologies
longer-term investment theme, published on 8 March 2024.
More details can be found lower down in this report.

To estimate the market size, for discrete and process
automation, we used a bottom-up approach and
aggregated the automation sales of the most important
market participants. As the basis for our 2023 robotics
estimates, we used the market size estimated in the "World
Robotics 2020" publication (IFR, as of 24 September 2020)
and applied the market growth forecast for the following
years, also from IFR, and price assumptions based on UBS
estimates. Our estimate for the industrial software market
is based on Emerson/Aspentech estimates (as of October
2021) and our own UBS estimates based on forecasts from
industrial software firms in the automation sector. For our
estimates on the 3D printing market, artificial intelligence,
and drones, please see detailed sources in the section "New
long-term trends."

We estimate that 14% of the market size in 2023 was made
up of discrete automation (USD 36.8bn), 8% of robotics
(USD 20.7bn), 33% of process automation (USD 86.5bn),
27% of industrial software (USD 70bn), 4% of artificial
intelligence that we count to the automation market (USD
10bn), 7% of 3D printing (USD 19.2bn), and 7% of drones
(USD 19bn). After demand rebounded sharply in recent
years, we forecast low- to mid-single-digit revenue growth
in traditional automation end-markets (discrete and factory
automation equipment), high-single-digit sales growth for
industrial software and robotics, and mid- to high-teens
growth in emerging technologies drones and 3D printing.
We expect the artificial intelligence (AI) market to grow by
about 250% year-over-year in 2024 and 60% year-over-year
in 2025. In sum, we expect a compound annual growth rate
(CAGR) of about 15% for the overall automation market
in 2024 and 2025, mainly driven by AI and industrials
software, while the hardware segment in discrete and
process automation is expected to grow in the low- to mid-
single digits.

Factory (discrete) automation
Typical products in factory automation include
programmable logical controllers (PLCs), electric motors,
sensors, robots, and of course, manufacturing software.
The market is mainly controlled by European and Japanese
companies and a few US and Chinese vendors. Over the
longer term, we think the robotics subsegment is exciting
given the structural trends we outline in the "Growth
drivers" section. In particular, robot penetration in many
emerging markets is still much lower than in developed
countries. Mainland China is a case in point—robot density
in the country moved from 25th in 2015 (density of 49
units) to fifth in 2022 (density of 392 units), according
to the IFR World Robotics (Fig. 2). In the past few years,
domestic firms gained market share in China in the smaller
robots segments, for larger robots the foreign brands are
still leading.

Fig. 2: Robot density
Robots per 10,000 employees in manufacturing (all industries) by
market or region, 2022

Source: International Federation of Robotics, "World Robotics 2023";
UBS
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Big gaps also exist in the leading, manufacturing-heavy
industrialized countries, illustrating the market's growth
potential globally. According to IFR, most robots installed
in 2022 (the latest available data) were in Mainland China,
followed by Japan, the US, Republic of Korea, and Germany
(Fig. 3).

Fig. 3: New industrial robot installations in 2022
Top 17 markets (in thousands)

Source: International Federation of Robotics, "World Robotics 2023";
UBS

For 2024, IFR expects a slightly lower volume growth
of 5.4%, which is in-line with our thinking of a slower
macroeconomic environment in 2024. For the following
years IFR expects an acceleration with 6.4% in 2025 and
8.5% in 2026 (Fig. 4). Taking into account price inflation, we
expect high-single-digit sales growth for the robot market in
the next three years. All major regions are investing heavily
in robots to build more expertise in this sector and to support
the broad range of end-markets that are using them.

Fig. 4: Each of the following years is expected to
bring a new all-time-high in new installations -
Asia will be the main driver for demand
Annual installations of industrial robots

Source: International Federation of Robotics (World Robotics 2023),
UBS

New capacity expansions used to be the key driver
of demand, but industry upgrades will be another
important driver, in our view. Automation equipment is
increasingly being used outside the automotive industry,
which provides a growth opportunity for automation
equipment manufacturers. In particular, industry upgrades
in the low- to middle-end manufacturing sectors—due to
rising labor costs, labor shortages, and an aging and better
educated population that doesn't want to work in factories
—are bolstering demand. In 2020, for the first time, and
again in 2021 and 2022, the automotive sector wasn't the
largest end-market anymore, confirming our conclusions
(Fig. 5). In 2012, the automotive sector represented a large
part of demand with 42%, which has fallen to only a quarter
10 years later.

Wages have risen significantly in emerging markets, and
like many developed countries, some emerging markets also
have aging societies. A prominent example is China, where
the population shrank by around 2.08 million in 2023, after
a decline of 0.85 million in 2022, marking the second year
of decline. The last two years marked the first drop in the
population in six decades. On top of this, rising education
levels have resulted in fewer workers willing to take lower-
pay factory jobs. While the demographic challenge is a
long-term issue, rising labor costs are an important short-
term driver, as higher wages shorten the payback period for
robots. Efficiency and depending on the task also the quality
is also much higher with robots, and the best example can
be found in the automotive industry.
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Fig. 5: The automotive market is not the largest
end-market anymore
Demand for robots split among industries

Source: International Federation of Robotics, "World Robotics 2023";
UBS

The strong focus in China over the last 10 years can also be
seen in robots installations compared to total installations
worldwide. While mainland China represented only 14% of
global demand in 2012, the share grew to 52% in 2022 (see
Fig. 6).

Another growth opportunity and increasing trend is the
implementation of so-called cobots (collaborative robots).
These are robots that work together with humans and help
them perform their tasks. They can range from small robots
on a table to larger robots that lift things or perform other
tasks. The cobot growth rate is higher than for traditional
industrial robots—e.g., in 2022, the growth rate was 31%
y/y for cobots (see Fig. 7). Cobots represented 10%, or
55,000, of newly installed robots in 2022, up from only
2.5% of newly installed robots in 2017 (11,000 installed
cobots).

Fig. 6: China gained massive market share in
new global installations

Source: International Federation of Robotics, "World Robotics 2023";
UBS

Fig 7: Annual new installed robots –
collaborative robots gain market share
Collaborative and traditional industrial robots

Source: International Federation of Robotics, "World Robotics 2023";
UBS
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Aside from cobots, another area of interest is the
development of humanoid robots. Several firms and
universities across the world are working on prototypes or
have already presented robots that are out in the real world.
China is very committed to this technology. Based on targets
from the Chinese Ministry of Industry and Information
Technology (MIIT), China aims to launch mass-production of
these robots by 2025. One of the advantages of humanoid
robots is that due to their design (human-like with arms and
legs), they can act in areas/rooms made for humans.

Process automation
As mentioned earlier, process automation involves the
continuous flow of raw materials (e.g., in the oil and
gas or the chemical industries), where a high degree of
measurement, timing, and precision is important. The most
important part is a Distributed Control System (DCS)—
essentially a central computer that processes inputs from
sensors and intelligent devices, and coordinates groups of
pumps and valves to run the process smoothly. Systems
have become increasingly sophisticated, measuring not just
temperatures and pressures, but also fine details such as
corrosion or gas leakage.

Without process automation systems, plant operators must
physically track all the parameters during production, assess
the quality of the output, and calculate process changes
required to achieve the required product. In addition,
maintenance is performed at regular intervals, rather than
only when necessary. All this makes it challenging for
plant operators to achieve optimal performance compared
with an automated plant that uses sensors and computers
to analyze thousands of signals and respond quickly.
Inefficiencies in production processes and suboptimal
maintenance intervals make operations more costly. Like
factory automation, this market is also mainly controlled by
European, Japanese, and US companies.

During the post-COVID-19 recovery, process automation
firms benefited from rising commodity prices, which
supported the P&L of their customers in the various
commodity-exposed end-markets (e.g., oil & gas, mining
industry, electric utilities). Market demand has normalized,
therefore we expect in 2024 and 2025 mid-single-
digit growth on average. Capital expenditure on
traditional energy and chemical plants remains robust
globally, supporting new project work as well as high-
margin recurring maintenance, repair, and overhaul
work. Sustainability-related end-markets, such as biofuels,
hydrogen, and carbon capture, represent a rapidly-growing
addressable opportunity as well.

In the near future, we expect DCS providers to advance
software to elevate insights and controls from the plant level
to the enterprise level. In doing so, customers would be able

to evaluate and optimize asset portfolio performance from
a single pane of glass.

Hybrid automation
As the name implies, this category integrates characteristics
of both continuous process and batch-specific production.
This includes categories such as food & beverage,
pharmaceuticals & life sciences, personal care, rubber/tire
and waste management.

Industrial software
The growth outlook for industrial software remains solid,
in our view, as more companies are leveraging the benefits
of digitalization in product manufacturing. The rising
trend has become more apparent, as many manufacturing
companies have started to carve out separate internal
teams called "digital factories" to take advantage of
software in manufacturing. Despite a mixed outlook for
overall enterprise IT spending, we think the outlook for
the software industry remains solid, with high-single-digit
growth anticipated in industrial software in the next two
years.

The two major sub-industries within the industrial software
segment are product life cycle management (PLM) and
manufacturing execution systems (MES) (Fig. 8).

Fig. 8: Industrial software landscape
PLM = product life cycle management;
MES = manufacturing execution system

Source: Company reports, UBS

PLM is generally considered an enterprise-level software
system, whereas MES is a plant-level system. The major
difference is that PLM is used in development and
corresponding production processes, while MES is used
to optimize the production process. An example of PLM
is a computer-aided design (CAD) software program for
designing products on the computer; an example of MES
is operation management software. Key vendors in PLM
include Dassault, Autodesk, PTC, and Siemens, while the
top vendors in MES include Invensys, CDC Software, and
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Aspen (Fig. 8). Increasingly, IT service companies like IBM and
Accenture have begun to invest more in industrial software
and services to take advantage of the industry's healthy
growth outlook. In our view, growth in industrial software
will continue to depend on the following:

1. Solving design complexity: Industrial software helps
manufacturing companies reduce design complexity,
which is often a key bottleneck. For example, Renault's
Formula One team leverages industrial software
by using state-of-the-art simulation technologies
for a broad range of applications, including engine
combustion, intake and exhaust, thermal cooling,
batteries, electric motors, and turbochargers, thus
enhancing its race competitiveness. Despite the rising
usage of industrial software, we still see significant
growth potential for design-based software, particularly
from emerging markets where penetration remains low.

2. Improved time to market: By solving design complexity
and improving production efficiency through
integrated tools, industrial software can significantly
improve time to market. In this regard, in addition
to the advancements in 3D printing and additive
manufacturing, drones are fast emerging as a key IT
tool for the growth of industrial automation.

Digital twins
In our previous report, we defined a "digital twin" using
the description from Siemens: A virtual representation
of a product, production process, or performance.
Modern factories no longer exist just in the physical
world. As the consumer industry experienced with
the launch of smartphones, the industrial sector is
undergoing a fundamental IoT-driven structural change
(Box 1), and the COVID-19 crisis should accelerate
this shift. Industrial equipment is becoming increasingly
interconnected, enabling people to collaborate better
and firms to enhance productivity. Amid this digital
transformation, companies will need to sense, analyze,
and act based on data. So major industrial companies
are in the process of expanding their software offerings
or acquiring specialist IT companies that not only provide
new product optimization opportunities for their customers,
but also create new incremental revenue opportunities for
themselves. Like IT companies, industrial firms have also
started to transform their software divisions into a software-
as-a-service (SaaS) business model. This business model
offers companies, for instance, the opportunity to broaden
their offering to smaller firms that couldn't afford the service
before due to high additional costs (e.g., IT infrastructure,
etc.). With the SaaS offering, the total cost of ownership is
lower for the user.

One key enabler of digital twins is IIoT, which describes a
network of connected devices. Modern robots, warehouse
equipment, devices that automate refineries, heating and

cooling systems in buildings, and even modern airplane
engines all generate data. IIoT enables the owner of
the assets to operate them much more efficiently. IIoT
technology and the related industrial software are also
becoming a tool for asset optimization (cost savings)
through remote monitoring and predictive maintenance.
Among other applications, IIoT involves the use of sensor
data, machine-to-machine communication, and big data
technology (cloud-based platforms) to better monitor
equipment and analyze data. Digital twins and IIoT
technology eliminate inefficiencies and save time and money
through better management of production processes and
predictive maintenance. New technologies, particularly the
5G network, will accelerate the adoption of IIoT. We have
seen countries that have used the fiscal stimulus from the
coronavirus crisis to increase spending on their 5G networks.

New long-term trends
AI is at the center of the Fourth Industrial Revolution
Artificial intelligence (AI)—which we refer to as a set of
tools and programs that make software smarter such that
an outside observer would think the output was generated
by a human—is set to be a significant driver in the
automation space, as it will have far-reaching implications
for many industries. In the most simplistic terms, AI
leverages self-learning systems by using multiple tools like
data mining, pattern recognition, and natural language
processing. It operates as a human would when conducting
routine tasks such as common sense reasoning, forming
an opinion, or social behavior. That said, AI is an umbrella
term that covers a confluence of multiple technologies,
such as machine learning (which includes deep learning),
cognitive computing, natural language processing, and
neural networks (see Fig. 14).
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The main business advantages of AI over human
intelligence are the former's high scalability, resulting
in significant cost savings. Other benefits include AI's
consistency and rules-based programs, which eventually
reduce errors (both omission and commission), along
with its longevity, continuous improvement, and ability to
document processes.

We believe AI can be divided broadly into three stages
(Fig. 9): artificial narrow intelligence (ANI), artificial general
intelligence (AGI), and artificial superintelligence (ASI). The
use cases for AI are diverse, as AI-based software will
push the limits of automation. Like a brain, AI powers the
traditional sources of automation and robotics and drives
the progress of sectors like autonomous vehicles and drones.
But as a standalone industry, AI-based software can create
significant business opportunities. Some examples include
virtual assistants or chatbots providing expert assistance;
smart or robot advisors in the fields of finance, insurance,
legal, media, and journalism; and expert healthcare systems
that provide medical diagnosis and assistance. Other
benefits include significantly improving efficiencies in R&D
projects by reducing time to market, optimizing transport
and supply chain networks, and improving governance
through better decision-making processes.

However, for AI to be capable of capturing these unique
opportunities, it will require significant human guidance in
terms of designing, implementing, and directing component
systems. Symbolic learning systems use data based
on human-readable/understandable problems, essentially
trying to replicate human reason and intuition. This branch
of AI was the focus of most research and development
efforts in the 1990s. But the rapid decline in the cost of
computing power and the explosion of data have resulted
in a surge of machine learning. Machine learning can be
thought of as the ability of an AI system to automatically
learn and improve a solution without being explicitly
programmed to do so. To “learn automatically” is not the
same as to “learn autonomously,” as most machine learning
systems require some human direction regarding data and
desired outcome.

The transition from the first (artificial narrow intelligence,
ANI) to the second (artificial general intelligence, AGI) phase
has taken a long time, but when we fast-forward six years
since our primer, the exponential growth in computing
power, the rise of sophisticated algorithms, and the
evolution of large language models (LLM) and generative AI
(coupled with billions of dollars of investments) give us the
confidence to say that we are closer to the AGI stage. While
not every aspect of AGI can be deployed across software
applications or automated devices overnight—including
integrating softer attributes like emotions or empathy—the
recent progress of AGI projects at leading firms like OpenAI

(Project Q* with reinforcement learning) and other major
tech platforms leads us to believe that AGI is coming soon.
But predicting an exact timeline is extremely difficult, given
the many complexities at hand—e.g., processing power,
access to chips, regulations, governance, costs, to name a
few. That said, with advanced GPUs expected to further
narrow the gap with human intelligence, and with a pipeline
of strong products in the next few years, we should see an
explosion of AI use cases within the automation space in this
decade as AGI eventually becomes a reality.

Fig. 9: Development of Artificial Intelligence

Source: UBS, as of 2024

We are optimistic about the growth prospects of the AI
industry. The exponential growth in computing power and
the solid cloud and smart device ecosystem that are already
in place, coupled with favorable supply factors like low
computing and storage costs, advanced algorithms, and the
increased availability of AI-based talent, are all supportive
factors.

How big is the opportunity and spotlight on
generative AI
We expect AI industry revenues to grow 15x between 2022
and 2027, expanding from USD 28bn in 2022 to USD
420bn in 2027—a 72% CAGR (see Fig. 10). This will likely
make AI one of the fastest-growing and largest segments
within global tech, and arguably the “tech theme of the
decade,” as we don’t see similar growth profiles elsewhere
in the sector. This comes against a backdrop of improving
visibility for AI infrastructure spending that should extend
beyond the initial training and inferencing boom, and amid
broadening demand for AI applications and models. In our
automation and robotics market estimates, we use only AI
software assistants, and AI cloud & models. AI infrastructure
falls primarily under our Enabling technologies longer-term
investment theme, published on 8 March 2024. In particular,
AI software assistants and AI clouds & models should grow
from USD 3bn in 2023 to USD 16.5bn in 2025.
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Fig. 10: Semiconductors and software are best
positioned to ride the AI wave
15x growth expected in AI demand from 2022–27E based on our
revised estimates, in USD bn

Source: Bloomberg Intelligence, UBS estimates, as of December 2023

The strong upward revision in our revenue estimate is
consistent with our playbook on the computing cycle, where
investors have rewarded every cycle with strong returns
thanks to solid growth prospects. The computing cycle has
evolved in such a way that each one has lasted for at
least 10–15 years, with a significant 10x or so expansion in
annual shipments. Annual shipments for mainframes were
only about 1mn units until the 1980s, when they ballooned
to around 10mn as microcomputers became mainstream
computing devices (see Fig. 11). This was followed by a
sharp increase during the PC era, when annual PC shipments
shot up to more than 100mn units, with PC shipments
eventually reaching an annual run-rate of nearly 300mn.
Smart devices, which include smartphones and tablet PCs,
crossed 1bn shipments during the mid- 2010s. Currently,
annual shipments are close to 1.5bn units. With AI, we
expect this 10x growth trend to continue, with annual AI
chatbots and applications potentially crossing 10bn units.

Fig. 11: We are in the early innings of the AI
growth cycle
Evolution of computing devices and size of annual addressable markets,
in millions

Source: UBS, as of December 2023

We believe the majority of near-term spending in generative
AI computing will focus on data center investments—
which are GPU-intensive—end-device AI chips, and AI edge-
computing that can provide low latency and personalized
generative AI services. For instance, some basic image
generation and translation services may not need a model
with trillions of parameters and may require training only
a few billion parameters. Today, there are many smaller,
dedicated AI chipsets that can perform these kinds of
tasks and can be easily integrated inside end-devices like
smartphones and PCs and other segments like autos and
Internet of Things (IoT) devices. We believe the ability to
process data locally without getting exposed to external
data security risks could force many consumer electronics
companies to explore such opportunities, as they can
still participate in the generative AI opportunity through
integrating AI edge-computing chips in end-devices. In
certain situations, the ability of edge devices to offload
some basic computation from the GPU-intensive, cloud-
based computation can come in handy. Likewise, we see the
potential of such technological devices to integrate within
the automation space, extending productivity growth and
enhancing innovation.

How to invest in AI?
We believe the semiconductor and software industries (with
a combined market cap of more than USD 10tr) are the
best ways to play the strong and improving visibility for
AI. Semiconductors, while cyclical, are well positioned to
benefit from solid near-term demand for AI infrastructure.
Meanwhile, software, with broadening AI demand trends
from applications and models, is a defensive trade, thanks to
its strong recurring revenue base. We expect both industries
to post strong operating margins—33% for semiconductors
and 36% for software—significantly above the global IT
average of 22% and global average of 16%, respectively,
(see Fig. 12).
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Fig. 12: Semiconductors and software should
post one of the best operating margins across
global industries in 2024
2024E operating margins

Source: Factset, Bloomberg, UBS estimates, as of December 2023

Additionally, semiconductors should benefit from strong
pricing tailwinds in 2024, which we think should translate
into 25% revenue growth and more than 50% operating
profit growth. Within semiconductors, we believe logic,
semiconductor capital equipment, foundries, and memory
companies are the four sub-industries that are best-
positioned to ride the AI wave. For software, we expect
mid- to high-teen percentage revenue growth in 2024,
which would be a solid outcome, thanks to strong AI
and cloud tailwinds, as well as resilient margins. Within
software, industry leaders exposed to office productivity,
cloud, models, and other software segments are relatively
better positioned to benefit from rising AI contributions.
Eventually, we also believe the internet industry should
benefit from AI as demand broadens, but we believe
semiconductors and software offer the most compelling
risk-reward in the near term. This is also supported by strong
pricing power and margin leadership in 2024.

The rise of commercial drones
Drones, which were initially restricted to military use
for their tactical reconnaissance capabilities, have slowly
expanded to personal use and are now literally taking
off for commercial purposes. In recent years, drones have
increasingly been used during search and rescue missions to
provide immediate aerial vision support or to deliver critical
medical supplies, such as insulin and EpiPens, to rescue sites.
Also known as unmanned aerial vehicles (UAVs), drones are
operated remotely or autonomously and generally carry a
video camera to monitor flight. Although drones are still
in their infancy, they are being used across industries like
manufacturing, utilities, agriculture, film, and government
organizations at a fraction of the cost of a manned aircraft.

E-commerce and logistics companies are also beginning to
experiment with drone technology. Amazon, the global e-
commerce leader, anticipates a future where unmanned
aircraft flights will exceed general air traffic, which currently
totals 85,000 flights a day. Throughout the COVID-19

pandemic, countries like Singapore have used drones to
manage social distancing. Thanks to their autonomous
feature, drones could be a new tool for industrial
automation. For industrial companies, they could aid in
aerial inspection surveying, particularly in the oil, gas, and
mineral exploration and production industries. They could
also be used for short cargo transport within the factory line,
resulting in significant cost savings.

Agriculture is another promising industry where drones can
be widely used, for example to survey crops and spot
irrigation problems. Based on new forecasts released last
year from the US Federal Aviation Administration, we now
expect the global drone market to grow from USD 19bn in
2023 to USD 24bn in 2025 (Fig. 13). The growth will be
driven not only by consumer drones, but also by commercial
ones, as demand continues to be strong across industries.
Despite the advantages of the drone market, we believe
safety and other regulatory issues need to be addressed
before we can estimate the industry's long-term growth
rate. Many governments across the world are in the process
of setting up regulations on safety and privacy.

Fig. 13: Increasing demand both for commercial
and consumer drones globally
Rapid growth in global drone market fuelled by advancing drone
technology. Global drone market in billion USD.

Source: US Federal Aviation Administration, UBS estimates, as of 2024

3D printing remains a long-term opportunity
Widely known as additive manufacturing, the 3D printing
process uses significantly less raw material and fewer
manufacturing steps to construct objects as compared
with conventional manufacturing methods. Its high energy
efficiency helps to reduce industry energy consumption and
provide opportunities to lower manufacturing output costs
in the long term. Figure 15 shows the various 3D printing
techniques available in the market today. The COVID-19
health crisis has highlighted how a global pandemic can
significantly disrupt far-flung supply chains, underscoring
the need for more localized ones. 3D printing processes
helped a few countries navigate short-term supply shortages
for key products like face masks and shields, bolstering
the business case for 3D printing, at least in the initial
stages or during prototype creation. That said, beyond a
few current applications, any dramatic benefits are only
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expected to materialize over the longer term. In the near
term, rather than using 3D printers for mass production,
we see opportunities for them in businesses requiring rapid
prototyping and high customization with small production
quantities. Based on Bloomberg Intelligence data, we expect
the industry's revenues to grow from around USD 20.3bn in
2023 to around USD 26.8bn in 2025.

Automation and robotics and the
SDGs
We see automation and robotics as an important
area of development that could support sustainable
development through productivity gains. Specifically, we
see potential contribution to SDG 9: Industry, Innovation
and Infrastructure, which aims to promote inclusive and
sustainable industrialization and foster innovation. In
particular, target 9.4 focuses on upgrading infrastructure
to make industries more sustainable and resource-efficient,
and on greater adoption of environmentally sound
technologies and industrial processes. Target 9.5 aims to
enhance scientific research and upgrade the technological
capabilities of industries in all countries.

The target of resource efficiency and improving industrial
and technological capabilities is at the heart of our theme
around automation and robotics, both of which aim to
deliver not only cost benefits, but also sustainability benefits,
even where improved sustainability is not the primary goal
of automation. Industrial software, precision machinery,
and more sophisticated sensors and monitoring systems in
manufacturing, mining, and agriculture can lead to more
efficient water, energy, and raw material use and the
reduction of waste. In the area of robotics, some companies
are using robot technology to tackle explicit sustainability
challenges. For example, major industrial companies are
already using robots to aid them in their recycling processes
by picking out reusable pieces for other products, while
robots have also been developed to clear trash and pollution
from waterways, and to plant trees at a much faster
rate than humans can. Robots can enhance safety by
taking over dangerous tasks such as handling hazardous
materials, or by improving accuracy in critical areas such as
in pharmaceutical or surgical uses.

In the area of research, artificial intelligence is changing the
way humans solve problems and analyze data, and AI has
already been put to work on some the most challenging
sustainability problems. AI can collect and analyze data
to enable more effective targeting of intervention, waste
reduction, and pollution and air quality monitoring. The
benefits are felt not only in the environmental field, but
also in the social field, among others. AI can promote
efficiency in healthcare systems by enabling self-monitoring
and allowing early diagnosis of medical conditions. Machine
learning can further extend the availability of quality medical

care to remote regions through automated diagnosis. AI also
has a use in sustainable investing, in our view, as the data
hungry field of environmental, social, and governance (ESG)
analysis has started to adopt tools like data mining, pattern
recognition, and natural language processing to give better
insights into corporate sustainability risks and opportunities.

However, while automation and robotics may be relevant
to SDGs, investors should still be conscious of sustainability
risks, such as the social impact of automation, which
can reduce the availability of jobs for low-skilled workers
who are unable to retrain, particularly in cases where
the transition of a sector or large company may have a
significant impact on whole communities.

When selecting corporate instruments for exposure to
this theme, sustainable investors may wish to consider
the companies’ management of ESG issues for a more
holistic assessment of long-term investment alignment.
For example, manufacturers of automation equipment
that demonstrate superior performance in managing
environmental and social risks within their supply chain and
procurement standards may be more resilient as regulatory
and consumer standards shift. Please see our Sustainable
investing topics for an overview on the UBS framework for
analyzing financially material ESG issues.
Stephanie Choi, Sustainable Investing Strategist

Conclusion
We think the current industrial revolution will turn today's
manufacturing plants into tomorrow's smart factories over
the next decade. The smart automation industry's total
annual revenues stand at around USD 262bn in 2023. We
expect the sector to grow around 15% annually in 2024 and
2025, with AI being the outperformer and traditional factory
hardware and process automation to grow in the low-
to mid-single digits after the COVID-19-related rebound
in the previous year (normalization of demand and some
inventory de-stocking). We anticipate hardware companies
with sizable software exposure will grow their automation
businesses over the longer term by mid-single-digit rates and
pure-play software companies by high-single-digit rates.

We already mentioned in our previous reports that industrial
software will be a differentiator for companies and investors,
but now the rollout of generative AI will make it an even
more important offering for firms to have. We expect the
industrial software market to grow by a high-single-digit
rate on average and exhibit high margins. Software and
AI are at the center of this revolution, but there is also
tremendous demand for automation hardware, such as
robots, from emerging markets and several sectors, which
should lead to sustainable growth. One obvious example
is the rising trend of multiple IT devices per individual
(compared with just one PC in the past). Coupled with
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shorter product cycles (six months to one year), these
dynamics are leading to a surge in device manufacturing
and increasing complexity. Against this backdrop, the rising
trend of automation by IT vendors is evidence of the recent
robust demand for industrial robots. Other supportive long-
term drivers are demographic challenges in key countries
like China and, in general, increasing wages in emerging
markets, but in recent years also developed markets after a
period of globally high inflation.

Last but not least, rising trade concerns and the
experience of supply chain issues after the COVID-19 crisis
have bolstered the localization efforts of manufacturing
companies. Reshoring has been an evolving theme over the
last few years, one that was sparked by the rapid increase of
wages in China. As a result, some companies have started
to shift operations to other countries around the globe.
Focus on this theme has intensified further in the past
several years, starting with the trade frictions between the
US and China, and attracting even more attention in the
last years in the wake of COVID-19's impact on supply
chains and logistic costs. Thus, we expect companies to
continue to explore shifting some operations back to North
America or Europe, which should result in more automation
equipment investments. Also, the better energy efficiency
of new automation equipment should support demand on
the back of higher commodity prices and the back of the
Ukraine war.

In sum, we expect all these forces to lead to above-average
earnings growth for industrial companies with automation
exposure. We think investors have the opportunity to benefit
from the automation and robotics trend over the next few
years. Investors with a particular interest in sustainability
may choose to focus on the companies that are using robotic
technology or AI to tackle explicit SDG challenges.

We have compiled a reference list of automation and
robotics companies at the end of this report (Tables 1 and
2). Please note that this list is only for reference and is not
a recommendation list.

Risks
We see a global industrial recession as the main risk that
could negatively impact automation investments given the
cyclical nature of some industrial end-markets. Weakness
in commodity prices (oil, metals) could hinder or delay
investments across the process automation value chain.
Increased competition from Chinese firms could negatively
impact sales and earnings of established automation firms.
With the increasing connectivity of automation equipment
and remote control (Industrial Internet of Things), cyber-
attacks also represent a potential risk.

Reference list
In the following we describe our screening process. To
select the stocks in this list, we used the FactSet business
classification system (RBICS), which uses a bottom-up
approach to classify companies according to the products
and services they provide. Out of more than 1,500
subsectors in the FactSet RBICS classification, 20 are in
the scope of our investment theme. We filtered the
20 subsectors for stocks that have at least 25% sales
exposure (calculated as the sum of individual sales exposures
across all 20 subsectors, equal to or exceeding 25%).
We excluded stocks with a market capitalization of less
than USD 1.5 bn. Please note that this list is only for
reference and is not a recommendation list. Twenty FactSet
sub-sectors: 3D Modeling/Rapid Prototyping Automation
Providers, Assembly Equipment Manufacturing, Automotive
Industry Software, Autonomous Drone Manufacturers,
Autonomous Drone Parts Manufacturers, Business Planning
and Control ERP Software, Computer Aided Design
(CAD) Software, Customer Service Software, General
Factory Automation Makers, Household Robot Makers,
Industrial Robots and Robotic Assembly Line Makers,
Machine Vision and Quality Control Manufacturing,
Manufacturing Industry Software, Monitoring and Control
Sensor/Instrument Products, Motion Control and Precision
Motors Manufacturing, Other Automation Support Product
Manufacturing, Other Design and Engineering Software,
Other Industrial Electrical Products Manufacturing, Sales
Force Automation (SFA) Software, Paper and Textile
Automation Providers.
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Fig. 14: Artificial intelligence is an umbrella term for many technologies

Source: UBS, as of 2023

Fig. 15: Multiple 3D printing techniques in the market today

Source: US Government Accountability Office, Bloomberg Intelligence, UBS
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Table 1 - Automation and robotics companies reference list
This not a list of recommendations. The following companies meet UBS SI definitions to be considered as
a company with ESG Thematic attributes, and most relevant to sustainable investing solutions:

Source: Factset, UBS, as of 10 April 2024. For more details about the screening process please see our reference list methodology.
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Table 2 - Automation and robotics companies reference list
This is not a list of recommendations. The following companies meet our screen's criteria for inclusion on
the reference list, but either do not qualify or do not report the necessary data to meet the additional SI
criteria outlined above.

Source: Factset, UBS, as of 10 April 2024. For more details about the screening process please see our reference list methodology.
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Appendix
UBS Chief Investment Office's ("CIO") investment views are prepared and published by the Global Wealth Management business of UBS Switzerland
AG (regulated by FINMA in Switzerland) or its affiliates ("UBS"), part of UBS Group AG ("UBS Group"). UBS Group includes Credit Suisse AG, its
subsidiaries, branches and affiliates. Additional disclaimer relevant to Credit Suisse Wealth Management follows at the end of this section.
The investment views have been prepared in accordance with legal requirements designed to promote the independence of investment research.
Generic investment research – Risk information:
This publication is for your information only and is not intended as an offer, or a solicitation of an offer, to buy or sell any investment or other
specific product. The analysis contained herein does not constitute a personal recommendation or take into account the particular investment
objectives, investment strategies, financial situation and needs of any specific recipient. It is based on numerous assumptions. Different assumptions
could result in materially different results. Certain services and products are subject to legal restrictions and cannot be offered worldwide on an
unrestricted basis and/or may not be eligible for sale to all investors. All information and opinions expressed in this document were obtained from
sources believed to be reliable and in good faith, but no representation or warranty, express or implied, is made as to its accuracy or completeness
(other than disclosures relating to UBS). All information and opinions as well as any forecasts, estimates and market prices indicated are current
as of the date of this report, and are subject to change without notice. Opinions expressed herein may differ or be contrary to those expressed by
other business areas or divisions of UBS as a result of using different assumptions and/or criteria.
In no circumstances may this document or any of the information (including any forecast, value, index or other calculated amount ("Values")) be
used for any of the following purposes (i) valuation or accounting purposes; (ii) to determine the amounts due or payable, the price or the value of
any financial instrument or financial contract; or (iii) to measure the performance of any financial instrument including, without limitation, for the
purpose of tracking the return or performance of any Value or of defining the asset allocation of portfolio or of computing performance fees. By
receiving this document and the information you will be deemed to represent and warrant to UBS that you will not use this document or otherwise
rely on any of the information for any of the above purposes. UBS and any of its directors or employees may be entitled at any time to hold long
or short positions in investment instruments referred to herein, carry out transactions involving relevant investment instruments in the capacity of
principal or agent, or provide any other services or have officers, who serve as directors, either to/for the issuer, the investment instrument itself or
to/for any company commercially or financially affiliated to such issuers. At any time, investment decisions (including whether to buy, sell or hold
securities) made by UBS and its employees may differ from or be contrary to the opinions expressed in UBS research publications. Some investments
may not be readily realizable since the market in the securities is illiquid and therefore valuing the investment and identifying the risk to which
you are exposed may be difficult to quantify. UBS relies on information barriers to control the flow of information contained in one or more areas
within UBS, into other areas, units, divisions or affiliates of UBS. Futures and options trading is not suitable for every investor as there is a substantial
risk of loss, and losses in excess of an initial investment may occur. Past performance of an investment is no guarantee for its future performance.
Additional information will be made available upon request. Some investments may be subject to sudden and large falls in value and on realization
you may receive back less than you invested or may be required to pay more. Changes in foreign exchange rates may have an adverse effect on
the price, value or income of an investment. The analyst(s) responsible for the preparation of this report may interact with trading desk personnel,
sales personnel and other constituencies for the purpose of gathering, synthesizing and interpreting market information.
Different areas, groups, and personnel within UBS Group may produce and distribute separate research products independently of each other. For
example, research publications from CIO are produced by UBS Global Wealth Management. UBS Global Research is produced by UBS Investment
Bank. Research methodologies and rating systems of each separate research organization may differ, for example, in terms of investment
recommendations, investment horizon, model assumptions, and valuation methods. As a consequence, except for certain economic forecasts (for
which UBS CIO and UBS Global Research may collaborate), investment recommendations, ratings, price targets, and valuations provided by each
of the separate research organizations may be different, or inconsistent. You should refer to each relevant research product for the details as to
their methodologies and rating system. Not all clients may have access to all products from every organization. Each research product is subject
to the policies and procedures of the organization that produces it.
The compensation of the analyst(s) who prepared this report is determined exclusively by research management and senior management (not
including investment banking). Analyst compensation is not based on investment banking, sales and trading or principal trading revenues, however,
compensation may relate to the revenues of UBS Group as a whole, of which investment banking, sales and trading and principal trading are a part.
Tax treatment depends on the individual circumstances and may be subject to change in the future. UBS does not provide legal or tax advice and
makes no representations as to the tax treatment of assets or the investment returns thereon both in general or with reference to specific client's
circumstances and needs. We are of necessity unable to take into account the particular investment objectives, financial situation and needs of
our individual clients and we would recommend that you take financial and/or tax advice as to the implications (including tax) of investing in any
of the products mentioned herein.
This material may not be reproduced or copies circulated without prior authority of UBS. Unless otherwise agreed in writing UBS expressly prohibits
the distribution and transfer of this material to third parties for any reason. UBS accepts no liability whatsoever for any claims or lawsuits from any
third parties arising from the use or distribution of this material. This report is for distribution only under such circumstances as may be permitted by
applicable law. For information on the ways in which CIO manages conflicts and maintains independence of its investment views and publication
offering, and research and rating methodologies, please visit www.ubs.com/research-methodology. Additional information on the relevant authors
of this publication and other CIO publication(s) referenced in this report; and copies of any past reports on this topic; are available upon request
from your client advisor.
Important Information About Sustainable Investing Strategies: Sustainable investing strategies aim to consider and incorporate
environmental, social and governance (ESG) factors into investment process and portfolio construction. Strategies across geographies approach
ESG analysis and incorporate the findings in a variety of ways. Incorporating ESG factors or Sustainable Investing considerations may inhibit UBS’s
ability to participate in or to advise on certain investment opportunities that otherwise would be consistent with the Client’s investment objectives.
The returns on a portfolio incorporating ESG factors or Sustainable Investing considerations may be lower or higher than portfolios where ESG
factors, exclusions, or other sustainability issues are not considered by UBS, and the investment opportunities available to such portfolios may differ.
External Asset Managers / External Financial Consultants: In case this research or publication is provided to an External Asset Manager or
an External Financial Consultant, UBS expressly prohibits that it is redistributed by the External Asset Manager or the External Financial Consultant
and is made available to their clients and/or third parties.

Longer Term Investments

16

http://www.ubs.com/research-methodology


USA: Distributed to US persons only by UBS Financial Services Inc. or UBS Securities LLC, subsidiaries of UBS AG. UBS Switzerland AG, UBS
Europe SE, UBS Bank, S.A., UBS Brasil Administradora de Valores Mobiliarios Ltda, UBS Asesores Mexico, S.A. de C.V., UBS SuMi TRUST Wealth
Management Co., Ltd., UBS Wealth Management Israel Ltd and UBS Menkul Degerler AS are affiliates of UBS AG. UBS Financial Services
Inc. accepts responsibility for the content of a report prepared by a non-US affiliate when it distributes reports to US persons. All
transactions by a US person in the securities mentioned in this report should be effected through a US-registered broker dealer
affiliated with UBS, and not through a non-US affiliate. The contents of this report have not been and will not be approved by any
securities or investment authority in the United States or elsewhere. UBS Financial Services Inc. is not acting as a municipal advisor to
any municipal entity or obligated person within the meaning of Section 15B of the Securities Exchange Act (the "Municipal Advisor
Rule") and the opinions or views contained herein are not intended to be, and do not constitute, advice within the meaning of the
Municipal Advisor Rule
For country information, please visit ubs.com/cio-country-disclaimer-gr or ask your client advisor for the full disclaimer.
Additional Disclaimer relevant to Credit Suisse Wealth Management
You receive this document in your capacity as a client of Credit Suisse Wealth Management. Your personal data will be processed in accordance
with the Credit Suisse privacy statement accessible at your domicile through the official Credit Suisse website https://www.credit-suisse.com. In
order to provide you with marketing materials concerning our products and services, UBS Group AG and its subsidiaries may process your basic
personal data (i.e. contact details such as name, e-mail address) until you notify us that you no longer wish to receive them. You can optout from
receiving these materials at any time by informing your Relationship Manager.
Except as otherwise specified herein and/or depending on the local Credit Suisse entity from which you are receiving this report, this report is
distributed by Credit Suisse AG, authorised and regulated by the Swiss Financial Market Supervisory Authority (FINMA). Credit Suisse AG is a UBS
Group company.
Version A/2024. CIO82652744
© UBS 2024.The key symbol and UBS are among the registered and unregistered trademarks of UBS. All rights reserved.

Longer Term Investments

17

https://www.ubs.com/global/en/wealth-management/chief-investment-office/country-disclaimer-gr.html
https://www.credit-suisse.com/

