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SUMMARY

® The generative Al boom has made Al a central theme in capital markets. However, investor attention is
gradually expanding beyond foundation model developers and semiconductor companies themselves
toward the industries that Al is transforming and the new growth markets emerging as a result.

® Driven not only by technological advances but also by global labor shortages and growing concerns over
economic security, physical Al is gaining traction across industries such as manufacturing, logistics, and
agriculture. As a result, it is increasingly attracting attention as one of the most promising next-generation
investment themes.

® Investmentin physical Al goes beyond investment in robots alone. It represents investment in the industrial
structures being reshaped by Al. The benefits could extend across a wide range of sectors, including
equipment, software, data infrastructure, and finance, while creating new business opportunities
throughout supply chain.

1. A SHIFT IN MARKET FOCUS FROM GENERATIVE Al TO PHYSICAL Al
1-1. UNPRECEDENTED CAPITAL CONCENTRATION DRIVEN BY THE Al BOOM

The generative Al boom has created a level of capital concentration rarely seen in recent technology investment.
Massive amounts of funding have flowed into foundation model developers such as OpenAl and Anthropic,
while Al and semiconductor companies, including NVIDIA, have seen their valuations rise sharply. If major IPOs
by companies such as OpenAl materialize, the Al boom will shift from private markets to public markets.
According to Bank of America, the 10 leading publicly listed Al-related companies currently account for about
40% of total US market capitalization, and that share is expected to rise to nearly 50% following a wave of major
IPOs (Figure 1). This level of capital concentration has not been seen since the railroad boom of the 1890s.
Although concerns about excessive optimism have recently emerged, Al is becoming more than just an
investment theme; it is increasingly shaping market structure itself.
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Figure 1: Peak concentration in major market episodes
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Source: Compiled by MGSSI based on materials from Bank of America and Nikkei

1-2. INVESTOR ATTENTION SHIFTS FROM “Al ITSELF” TO “THE INDUSTRIES Al
WILL TRANSFORM”

Neither venture capital firms nor institutional investors are seeking Al technology itself. Rather, they are
investing in the growth markets it is creating. Historically, the internet gave rise to major markets such as e-
commerce and online advertising, and cloud computing created the SaaS market. As a new foundational
technology gains widespread adoption, investor attention tends to shift from the technology itself to the
industries it will transform. The same pattern is emerging with Al. While competition in foundation models is
likely to continue, investor focus is beginning to shift from “Al itself’ to “the industries Al will transform.” This
reflects not only a natural shift toward new growth opportunities, but also a desire to reduce concentration risk
in Al-related companies.

1-3. CAPITAL SHIFTS TOWARD PHYSICAL Al

Physical Al is emerging as one of the most promising destinations for capital. While generative Al has
transformed information processing and knowledge work, physical Al is emerging as a key theme with the
potential to transform physical industries such as manufacturing. These industries account for a substantial
share of economic activity and face challenges such as labor shortages and the need for higher productivity,
making them attractive areas for investment. Investment in physical Al has been expanding rapidly. According
to PitchBook, global venture capital investment in physical Al and robotics reached approximately $26 billion in
2025, up more than 80% from the previous year and the highest level on record (Figure 2). The pace of
investment has accelerated further in 2026, with investment by the end of March already exceeding 60% of the
full-year total for 2025.
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Figure 2: VC investment trends in physical Al & robotics
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Source: Compiled by MGSSI based on PitchBook data

2. RISING EXPECTATIONS FOR PHYSICAL Al
2-1. WHAT IS PHYSICAL AI?

Physical Al refers to a range of technologies that enable Al to perceive the real world, make decisions, and
take physical action. Examples include autonomous vehicles, warehouse robots, autonomous mobile robots,
agricultural machinery, and industrial robots. Generative Al and physical Al are not opposing concepts.
Rather, physical Al extends the perception and reasoning capabilities advanced by generative Al into the
physical world. Generative Al provides the “intelligence,” while physical Al converts that intelligence into
“action.”

2-2. WHY NOW?

Three structural shifts are driving the growing interest in physical Al. The first is the advancement of Al
technology. Developments in simulation technologies, computer vision, and generative Al have significantly
improved robots’ ability to “understand” their surroundings and perform non-routine tasks. The second is labor
shortages. Not only Japan, but also China, Europe, and the US are experiencing declines or slower growth in
their working-age populations, increasing demand for automation across wide-ranging industries. The third is
economic security and industrial competition. The COVID-19 pandemic and rising geopolitical risks have
created renewed recognition of the importance of strengthening industrial foundations. Governments around
the world are prioritizing the upgrading of industries such as manufacturing and also the strengthening of
supply chains, while increasing support for robotics and automation technologies. - 2

2-3. PHYSICAL Al FROM A CAPITAL MARKETS PERSPECTIVE

To date, the competition surrounding Al has centered primarily on semiconductors and foundation models.
Physical Al, however, is not simply an extension of generative Al. While investors in generative Al have

1. Physical Al is also positioned as a priority area in Japan’s growth strategy. Under the Takaichi administration’s “17 strategic fields,”
which call for more than JPY 370 trillion in public-private investment, physical Al is identified as a key technology within the largest
field, “Al and Semiconductors” (JPY 101.6 trillion). As an Al technology that enables the physical control of robots and other
systems, physical Al alone is backed by a public-private investment plan totaling JPY 10.5 trillion.

2. In China, Robot adoption is advancing rapidly. According to the International Federation of Robotics (IFR), new installations of
industrial robots in China reached a record high of 295,000 units in 2024, accounting for 54% of the global total (542,000 units).
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largely focused on digital infrastructure such as computing resources, investment in physical Al is directed
primarily toward assets such as robots, sensors, factories, and testing facilities. Thus, the investor base
extends beyond venture capital firms to include corporations, sovereign wealth funds, infrastructure investors,
and long-term institutional investors. The growth of physical Al represents not only a shift in investment
themes, but also a broadening of the types of players participating in Al investment.

3. THREE INDUSTRIES THAT PHYSICAL Al WILL TRANSFORM

As with past technological innovations, physical Al is likely to be adopted first in sectors where its economic
benefits are most evident. Just as the internet initially transformed advertising and media before being expanded
into retail and financial services application, physical Al is expected to spread first in industries where the
benefits are clear, and automation is relatively easy to implement. Manufacturing, logistics, and agriculture are
among the key sectors for physical Al. While all face severe labor shortages and offer significant potential for
automation, they differ in their respective stages of adoption and time horizons for investment returns (Figure
3).

Figure 3: Physical Al adoption — Key characteristics by sector
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Source: Compiled by MGSSI from various sources

3-1. MANUFACTURING
Among the three industries, physical Al adoption is most advanced in manufacturing. Factory environments are
highly standardized, making them well suited to automation. In recent years, advances in computer vision have
expanded the use of Al into areas that traditionally relied on human judgment, including visual inspection, quality
control, and assembly operations.
In addition, supply chain reconfiguration driven by US-China tensions has led to the diversification of production
locations, further increasing demand for automation. Manufacturing also attracts strong investor interest, as
benefits such as lower labor costs, higher yields, and lower defect rates are relatively easy to quantify, while
payback periods tend to be short.
Physical Al in manufacturing has entered a phase of broader adoption. For example, Mujin (Japan) uses Al to
coordinate robots, vision sensors, and automated guided vehicles to automate production lines, including parts
handling operations such as parts supply, transport between production processes, and the loading and
unloading of parts at machine tools. Meanwhile, Siemens (Germany) has developed a platform that integrates
factory equipment, robots, and production data to optimize production processes and improve factory operations
through Al (Figure 4).
The value of physical Al in manufacturing lies not simply in robotization, but in bringing human perception and
decision-making into manufacturing operations and then optimizing the entire production process.
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Figure 4: Siemens’ Erlangen Plant

Source: Siemens website

3-2. LOGISTICS
Logistics is another sector drawing significant investment in physical Al. This is being driven by global labor
shortages and the logistics industry's labor-intensive nature. Activities such as warehouse material handling,
sorting, and delivery remain highly reliant on human labor, increasing demand for automation.
Warehouse automation has already gained traction in the logistics sector, as benefits such as labor cost savings
and higher throughput are comparatively easy to quantify, and investment returns are easier to gauge. For
example, Mytra (US) has developed a software-based system that centrally manages storage and movement
within warehouses, advancing logistics operations that are less dependent on fixed infrastructure and manual
labor (Figure 5). Meanwhile, Symbotic (US) uses Al and robotics to optimize sorting, transportation, and storage,
enabling highly efficient operations at large-scale distribution centers.
The value of physical Al in logistics lies not simply in reducing labor requirements but in autonomously managing
and controlling entire warehouses and optimizing logistics operations as a whole. As autonomous vehicles,
delivery robots, and drones become commercially viable, their applications are likely to expand beyond
warehouses into transportation and delivery. While manufacturing represents the current market for physical Al,
logistics is emerging as the next major growth market.

Figure 5: Mytra's automated warehouse system
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Source: Mytra website
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3-3. AGRICULTURE

Among the three industries, agriculture offers the greatest long-term growth potential. In addition to rising global
food demand, the sector faces challenges such as an aging agricultural workforce and the need to adapt to
climate change. However, automation remains limited, and there is substantial potential to improve productivity.
Against this backdrop, development is advancing in areas such as autonomous agricultural machinery,
harvesting robots, and agricultural drones. For example, Carbon Robotics (US) has developed a system that
uses Al to identify weeds and remove them with lasers, helping automate weed management (Figure 6). In
addition, The Yield (Australia), which was acquired by Yamaha Motor (Japan) in 2025, provides a platform that
integrates weather, soil, and yield data to support cultivation decisions and optimize harvest timing.

Fiure 6: Carbon Robotics' Iae
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Source: Carbon Robotics ebsite

However, agriculture faces greater automation challenges than manufacturing and logistics because of factors
such as weather conditions and crop-specific variations. The value of physical Al in agriculture lies in shifting
cultivation decisions from experience- and intuition-based judgment to data-driven decision-making, while
optimizing agricultural operations overall. Although adoption still remains limited today, agriculture is gathering
attention as a long-term growth market, driven by growing expectations for food security and productivity gains
(Figure 7).
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Figure 7: Physical Al use cases by industry
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4. Al INVESTMENT SHIFTS FROM “INTELLIGENCE” TO “ACTION”

Since the 2000s, software has transformed a broad spectrum of industries, including retail, advertising, and
finance. The next phase now unfolding is the expansion of Al into the physical world. Until now, Al investment
has focused primarily on digital infrastructure, including models, semiconductors, and cloud computing. Going
forward, the application of that intelligence in the real world will become an increasingly important theme.
Manufacturing, logistics, and agriculture are all vast markets facing structural challenges such as labor
shortages and the need to improve productivity. Physical Al offers a promising way to address these
challenges. Its impact will extend beyond robot manufacturers. New business opportunities are likely to
emerge across a wide range of areas, from sensors, semiconductors, and industrial software to equipment
installation, maintenance services, data utilization, and finance. Responding to physical Al is not simply a
matter of adopting new technologies; it also requires clearly grasping the changes it will bring to industrial
structures and supply chains.

Just as software transformed the world in the 2010s, the era in which Al will transform the physical world is
now emerging. Today, we stand at a turning point from “Software is eating the world” to “Al is eating the
physical world.”®

3. The phrase was coined by Marc Andreessen, co-founder of the leading US venture capital firm Andreessen Horowitz, in a 2011
Wall Street Journal article. He argued that many industries were being transformed by software companies and that the trend would
continue to extend to an even wider range of industries.
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