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Metalorganic chemical vapor deposition (MOCVD) has played a pivotal role in the advancement of III-V compound 
semiconductor devices. Around 1970, reactors were designed by hand, but in recent years, advanced systems enabling 
high precision and mass production have been developed. The technologies employed here form the foundation for 
devices such as LEDs, laser diodes, and advanced solar cells, which are indispensable in today’ s communications, 
computing, and energy industries. Such advances in materials science have greatly contributed to societal progress, and 
the semiconductor and MOCVD markets are expected to continue growing in the future.

Research into MOCVD began around 1960 as an alternative to epitaxial crystal growth technologies, but from 1976 
onward, its ability to produce high-performance laser diodes at low cost began to attract attention. At the same time, 
development on quaternary semiconductor alloys for high-efficiency visible LEDs was underway, with major Japanese 
companies making significant contributions to early breakthroughs. From the 1980s to the 1990s, reactor-related 
technologies advanced significantly, enabling large-scale, high-throughput, and homogeneous epitaxy.

Today, more than 3,000 large-scale MOCVD systems are operating worldwide, continuously producing high-quality 
materials required for LEDs, VCSELs, and multi-junction solar cells. Devices manufactured using MOCVD are used in a 
wide range of applications where high performance and precision are essential, from space exploration systems to facial 
recognition in smartphones, power supply, and optical communication networks. The evolution of MOCVD from crude 
homemade chambers (reactors) to precision industrial tools reflects the trajectory of modern semiconductor advancement. 
As Moore’ s Law approaches its physical limits, scalability of performance is expected to become important especially in 
the fields of AI and high-speed computing. Going forward, further adoption of silicon semiconductor electronics fabricated 
using MOCVD will be essential for expanding advanced technologies, and with its proven scalability and versatility, 
MOCVD will serve not just as a manufacturing method but as a foundation for technological progress.
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　As ecosystems that support human life come under threat, there is an urgent need to restore marine ecosystems 
degraded by overfishing, habitat loss, climate change, and other factors. More than half of the resources in marine 
ecosystems have already been negatively impacted by human activity, and two-thirds of the abundance of terrestrial 
plants and animals have been lost. However, it is possible to restore 70% to 80% of ecosystems within 30 years through 
the sustained implementation of policies and initiatives focused on six key elements: species conservation, sustainable 
harvesting, habitat protection, ecosystem restoration, environmental pollution control, and mitigation of climate change.

Nature-based “blue carbon” projects, such as those involving mangroves, seagrass meadows, and salt marshes, are 
becoming increasingly important in terms of mitigation of climate change. These ecosystems were once undervalued, but 
in recent years, they have been shown to surpass forests in long-term carbon sequestration capacity and are now 
recognized as playing a vital role in coastal and biodiversity protection. Global investment in blue carbon is expanding, 
with Japan being the first country to incorporate seagrass-based blue carbon into its climate change policy. By restoring 
marine ecosystems, blue carbon projects not only enable carbon sequestration, but also help ensure food security, 
promote self-reliance (especially among women), and restore coastlines and water sources, making them a multifaceted 
solution with significant growth potential.

Going forward, we should shift from a sustainable model focused solely on carbon to a regenerative model that 
prioritizes the rebuilding of natural, social, and economic capital. Blue carbon serves merely as step toward recognizing 
the importance of “blue natural capital,” and marine conservation is increasingly being perceived not as a cost, but as an 
investment in the future. This change in perception is also beneficial from the market perspective and leads to the 
development of effective strategies for ecosystem restoration. To prevent ecosystem collapse, multilateral cooperation and 
science-based diplomacy are essential, and peace and prosperity can be achieved by committing not only to 
“sustainability” as espoused in the past, but also to regeneration.
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2025 Japan Prize Presentation Ceremony
Their Majesties the Emperor and Empress 

in attendance at this year’s function
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