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Abstracts

Growing adoption of quantum computing is expected to boost the sales to USD 25367.7

Million by 2032 with a Compound Annual Growth Rate (CAGR) of 72.60% from 2023 to

2032.

The Global Quantum Random Number Generator (QRNG) Market is anticipated to

experience substantial growth, driven by its pivotal role in enhancing cryptographic

security and addressing vulnerabilities in traditional random number generation

techniques. QRNG technology leverages quantum mechanics to produce truly random

numbers, ensuring robust encryption and security across various industries.

The market growth is primarily fueled by the increasing adoption of Quantum Key

Distribution (QKD) and Post-Quantum Cryptography (PQC) for secure communication.

QRNGs are emerging as an essential component of these quantum-safe solutions,

especially for industries with high-security demands such as banking, defense, and

government applications.

Additionally, the rising integration of QRNGs with emerging technologies like IoT,

blockchain, and mobile devices is creating significant opportunities. QRNGs play a

critical role in securing IoT devices from cyber threats and ensuring the integrity of
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blockchain networks by providing unhackable cryptographic keys.

Key Growth Drivers- Integration with Emerging Technologies: The proliferation of IoT

devices and the increasing deployment of blockchain systems have created a need for

robust security solutions. QRNGs are being utilized to enhance the security architecture

of these systems by ensuring truly random and unbreakable cryptographic keys.

Advancements in Miniaturization: The development of miniaturized QRNGs in the form

of chips and their integration into mobile devices, IoT devices, and quantum-enabled

applications have reduced entry barriers, making the technology more accessible to a

wide range of industries.

Adoption in Gaming and Lotteries: QRNGs are transforming the gaming industry by

injecting genuine randomness into online games and lotteries, ensuring fairness and

eliminating predictability.

Government and Defense Applications: Governments worldwide are recognizing the

importance of quantum-safe cryptography for protecting sensitive data, leading to

increased investments in QRNG technologies.

Regional Insights- North America leads the market, driven by its robust technological

infrastructure and early adoption of quantum technologies in industries like finance and

defense.

Asia-Pacific is expected to witness the fastest growth due to rising investments in

quantum technology by countries like China, South Korea, and Japan.

Europe also plays a significant role, with increasing governmental initiatives aimed at

bolstering cybersecurity through quantum-safe technologies.

Technological Advancements- The market is witnessing significant innovation, including

the development of Entropy-as-a-Service (EaaS) platforms that provide secure

randomness to enterprises as a service, reducing the need for on-premises hardware.

The evolution of self-testing QRNGs is another breakthrough, ensuring the integrity and

reliability of the random numbers generated.

Major Market Players

1. ID Quantique (Switzerland)
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2. Samsung (South Korea)

3. Quantinuum (United States)

4. QNu Labs (India)

5. Toshiba Europe (United Kingdom)

6. SK Telecom (South Korea)

7. QuantumCTek (China)

8. QuintessenceLabs (Australia)

9. Crypta Labs (United Kingdom)

10. Qrypt (United States)

11. Alea Quantum Technologies (Denmark)

12. API3 (Australia)

13. Quside (Spain)

14. Quantum Dice (United Kingdom)

15. InfiniQuant (Germany)

The detailed segments and sub-segments of the market are explained below:

By Application

Quantum Security and Quantum Key Distribution Systems

IoT Security

Blockchain
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Casinos and Lotteries

Mobile Devices

Online Games

By Industry Vertical

Government and Defense

Automotive

Banking and Financial Institutions

Gaming

By Form Factors

Embedded QRNGs and Chips

USB/PCIe Systems (Extension Cards and Plug-ins)

QRNG Appliances and HSMs

Entropy-as-a-Service (EaaS)

By Region

North America

U.S.

Canada

Europe
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UK

Germany

France

Asia Pacific

China

South Korea

India

Japan

Latin America

Brazil

Mexico

MEA

South Africa

UAE

Years Considered for the Study:

Historical Year: 2022

Base Year: 2023

Forecast Period: 2024–2032
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Key Takeaways

Detailed analysis of QRNG applications across IoT, blockchain, and gaming

industries.

Insights into form factor trends, including the rise of embedded QRNGs and

entropy-as-a-service.

Competitive profiling of 30+ market players with a focus on technological

strategies.

Geographic market insights highlighting regional adoption trends.
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