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I wrote to you a few years ago about the transformative power of 

quantum computing. Its potential is now truly within reach. The 

UN, marking 100 years since the advent of quantum mechanics, 

declared 2025 the International Year of Quantum Science and 

Technology. And in just the past couple weeks, two major 

innovators in quantum made important announcements. 

 

Google says it has reached “quantum advantage” with an algorithm 

that runs 13,000 times faster on the company’s proprietary 

quantum chip than the fastest supercomputer, suggesting true 

business advantage is likely in this decade. And IBM announced a 

way to address quantum computers’ tendency to lose their 

connectivity too fast to perform large-scale calculations. Its new 

error correction code can run on classical computers, pulling 

forward the timeline to quantum wins by at least a year. 

 

I recently checked in with BCG’s Matt Langione, one of our 

quantum experts, to find out more about the latest innovations and 

what they mean for business. 

 

An Exponential Advantage 

 

First, a quick overview on why quantum computing is so powerful. 

Unlike classical computers, which process information using a 

binary system of bits and tackle tasks sequentially, quantum 

computers follow the principles of quantum mechanics. Quantum 

bits, or qubits, can exist as both 0 and 1 at the same time, speeding 

https://web-assets.bcg.com/90/a1/cefdf64b4d30a945ae4ff12ee10e/36-gearing-up-for-the-quantum-leap.pdf?mkt_tok=Nzk5LUlPQi04ODMAAAGd9eJfqRuerbJrIdC85Ky6IspH8pUc86LtzgD5Gy80HmAHeVR9amuiGWEMs5wTP7gK4POKWtcYrHEbmmHUkmmpvNIf640A1MH8LiOtDjNJv4wkMcU
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up problem solving exponentially. And those qubits can become 

linked, affecting one another even if far apart. 

 

Put mathematically, it takes 2N bits to do the work of N qubits. For 

example, to simulate penicillin, which is made up of 41 atoms, a 

classical computer would need 1086 bits—more bits than there are 

atoms in the entire universe. A quantum computer can do the work 

with fewer than 300 qubits, roughly the number of bits it takes to 

power a single pixel on a laptop. 

 

For business, quantum can solve puzzles related to simulation, 

machine learning, cryptography, and optimization of supply chains, 

operations, pricing, and much more. 

 

Fast Solutions, Business Gains 

 

Business has already gained billions of dollars in value this decade 

through quantum integration. More than 100 global companies 

across sectors have begun learning, experimenting, and achieving 

results. Matt and his team predict value creation of more than $800 

billion as the technology scales to major industrial applications 

through 2045. 

 

Here are five examples of challenges that businesses are hoping to 

address with quantum computers in the next ten years—some 

within three to five years. Each will bring transformative change 

and tens of billions in annual value creation potential: 

• Simulating Fertilizer. Fertilizer production uses around 

2% of the world’s total energy and costs up to $200 billion 

each year. Quantum simulations would radically lower costs 

while reducing energy use and environmental impact. 

• Discovering Drugs. Piecing together the right compound 

for a new drug is like finding a needle in a haystack. Using 

the tools at hand, we’ve been able to discover about 10,000 

drugs. With quantum, that number could grow to about 1060. 

The technology offers the possibility of cures for every 

disease and even the potential of personalized medicine. 

• Unlocking Better Materials. Almost all hydrogen used 

today—worth $205 billion to $285 billion—is produced from 

fossil fuels. Quantum computing could help discover new 



processes that would radically improve our energy options, 

including better catalysts for producing and storing 

hydrogen, enhanced photovoltaic efficiency, and improved 

battery chemistries. 

• Optimizing the Grid. Today, 5% to 10% of all energy, 

worth up to $400 billion, is lost each year because of 

inefficiencies. Broader under-optimization of energy 

networks leads to an estimated $4 to $5 trillion in economic 

losses and leaves more than 1.5 billion people without 

reliable access to energy. Quantum can improve how power 

is generated, transmitted, and distributed. 

• Managing Financial Risk. Banks hold about $4 trillion in 

capital reserves to guard against rare but catastrophic 

market risks, such as major economic crashes. Improved risk 

modeling using quantum technology could make financial 

systems more resilient and efficient. 

 

Challenges remain. Right now, the needed talent is scarce and 

computing resources remain limited. Even with all the resources 

lined up, the solutions that quantum offers are customized and will 

take time to build. 

 

Despite the obstacles, continuing advances have put quantum’s 

massive potential within reach, and business leaders need to invest 

now to build capabilities, onboard talent, and partner with the right 

providers. You can't just turn the lights on when the tech matures. 

For those that are ready, quantum will bring an exciting shift that 

could truly upend possibilities for competitive advantage and be a 

major new source of value creation. 

 

Until next time, 
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Further Insights  
    

  

 

How Quantum Computing Will 

Upend Cybersecurity  

Current cryptographic standards 

could soon be vulnerable to attacks 

from quantum computers. To protect 

critical systems, companies should 

begin the transition to post-quantum 

cryptography now.  

PREPARE FOR QUANTUM RISK  
     

  

  

 

A New Era of Quantum Computing  

On CNBC, BCG’s Matt Langione 

explains how technical advances and 

increased funding are paving the way 

for practical applications.  

WATCH WHAT’S EMERGING   

  

   

  

  

 

Imagine This: When Quantum 

Computing Brings Breakthroughs ... 

or Chaos  

Quantum computing has the power to 

drive breakthroughs across 

industries, but it also raises profound 

security and ethical concerns. BCG’s 

Antoine Gourévitch explores the 

quantum age.  

LISTEN TO THE PARADOX  

     

  

https://www.bcg.com/publications/2025/how-quantum-computing-will-upend-cybersecurity?utm_campaign=none&utm_content=20251105_title-bottomsection&utm_description=weekly&utm_geo=global&utm_medium=email&utm_source=esp&utm_topic=digital-transformation&utm_usertoken=CRM_762b4008232d50c0d601c881e231ed50fc818456&utm_dmid=4D657D2D-6891-4D23-8B40-68D263751BC2&mkt_tok=Nzk5LUlPQi04ODMAAAGd9eJfqZZAxCdxJ_xHenSVVNUtC-osM5cukp9DK69l0_iOR21Ao5Mqtlu2-qNTyanELauK5MMkoV-85cZe4n5IfGnH-QSYA9gmfmzq01mPvL1ndZ0
https://www.bcg.com/publications/2025/how-quantum-computing-will-upend-cybersecurity?utm_campaign=none&utm_content=20251105_title-bottomsection&utm_description=weekly&utm_geo=global&utm_medium=email&utm_source=esp&utm_topic=digital-transformation&utm_usertoken=CRM_762b4008232d50c0d601c881e231ed50fc818456&utm_dmid=4D657D2D-6891-4D23-8B40-68D263751BC2&mkt_tok=Nzk5LUlPQi04ODMAAAGd9eJfqZZAxCdxJ_xHenSVVNUtC-osM5cukp9DK69l0_iOR21Ao5Mqtlu2-qNTyanELauK5MMkoV-85cZe4n5IfGnH-QSYA9gmfmzq01mPvL1ndZ0
https://www.bcg.com/publications/2025/how-quantum-computing-will-upend-cybersecurity?utm_campaign=none&utm_content=20251105_cta-bottomsection&utm_description=weekly&utm_geo=global&utm_medium=email&utm_source=esp&utm_topic=digital-transformation&utm_usertoken=CRM_762b4008232d50c0d601c881e231ed50fc818456&utm_dmid=4D657D2D-6891-4D23-8B40-68D263751BC2&mkt_tok=Nzk5LUlPQi04ODMAAAGd9eJfqd8FCi0xyAAgJC4IPgQo7x_Fklg_kVYi-gTMedZmFfnDaQ6YjpXibz8QCbdZa9FrmfyeeIe8t3sEDwvuzkOnz90gMb7r6KGleEwwlSSeLRI
https://www.bcg.com/news/21march2025-new-era-of-quantum-computing?utm_campaign=none&utm_content=20251105_title-bottomsection&utm_description=weekly&utm_geo=global&utm_medium=email&utm_source=esp&utm_topic=digital-transformation&utm_usertoken=CRM_762b4008232d50c0d601c881e231ed50fc818456&utm_dmid=4D657D2D-6891-4D23-8B40-68D263751BC2&mkt_tok=Nzk5LUlPQi04ODMAAAGd9eJfqf2g9Tq61YBX6XJY5U1lpomjvSCtFjpJLnjQHHEiHpn4CpSNFOCo13QIxyfYUjvu-0dZEE45_5qlLGEbGoS1Bk7ycKcEk5BTAvfuGZ81iQA
https://www.bcg.com/news/21march2025-new-era-of-quantum-computing?utm_campaign=none&utm_content=20251105_cta-bottomsection&utm_description=weekly&utm_geo=global&utm_medium=email&utm_source=esp&utm_topic=digital-transformation&utm_usertoken=CRM_762b4008232d50c0d601c881e231ed50fc818456&utm_dmid=4D657D2D-6891-4D23-8B40-68D263751BC2&mkt_tok=Nzk5LUlPQi04ODMAAAGd9eJfqXgmmDpuvsM6Cs38xJHeVeFX7jEf4BGrpzo_opN5tNJqoXdRTavXZcu1ViqwPb1PD_VMjGv9iaRpSzsc4D5-SE3AyVM_QEDTAptggntZ-nI
https://lnk.to/imagine-this-Gourevitch-quantum05?mkt_tok=Nzk5LUlPQi04ODMAAAGd9eJfqfOAEVfgZqFf3JfR4Rip9wrj8VrGGZGtmSeUaaYBJzCJfLmlJ7j0Yzgb37rbUDX0yFb6knxQQJfD2lUio3O4AuT3vJUxR3G0Co37LZ6BmxI
https://lnk.to/imagine-this-Gourevitch-quantum05?mkt_tok=Nzk5LUlPQi04ODMAAAGd9eJfqfOAEVfgZqFf3JfR4Rip9wrj8VrGGZGtmSeUaaYBJzCJfLmlJ7j0Yzgb37rbUDX0yFb6knxQQJfD2lUio3O4AuT3vJUxR3G0Co37LZ6BmxI
https://lnk.to/imagine-this-Gourevitch-quantum05?mkt_tok=Nzk5LUlPQi04ODMAAAGd9eJfqfOAEVfgZqFf3JfR4Rip9wrj8VrGGZGtmSeUaaYBJzCJfLmlJ7j0Yzgb37rbUDX0yFb6knxQQJfD2lUio3O4AuT3vJUxR3G0Co37LZ6BmxI
https://lnk.to/imagine-this-Gourevitch-quantum05?mkt_tok=Nzk5LUlPQi04ODMAAAGd9eJfqfLbRlMi-XHFcQSPVZGzaJBlly6RtOoCkbxMTK5Q92KMQYLLn0nnRezJsZuPQByvqFMSIGHnPHGcgnVNL2EX-MGFzMoIe9KcHVzMLMFqfNg
https://www.bcg.com/publications/2025/how-quantum-computing-will-upend-cybersecurity?utm_campaign=none&utm_content=20251105_image-bottomsection&utm_description=weekly&utm_geo=global&utm_medium=email&utm_source=esp&utm_topic=digital-transformation&utm_usertoken=CRM_762b4008232d50c0d601c881e231ed50fc818456&utm_dmid=4D657D2D-6891-4D23-8B40-68D263751BC2&mkt_tok=Nzk5LUlPQi04ODMAAAGd9eJfqS5og5NDnXcwrSRVEE9ahYKFJUtm9Hak-_npKbj8ZBYnQh94ls_7DFeNq1mQvL7cIuPLsSCyoXhhoIyHGE2Ot3JrnVaKHAWvQBF6U2e2QNc
https://www.bcg.com/news/21march2025-new-era-of-quantum-computing?utm_campaign=none&utm_content=20251105_image-bottomsection&utm_description=weekly&utm_geo=global&utm_medium=email&utm_source=esp&utm_topic=digital-transformation&utm_usertoken=CRM_762b4008232d50c0d601c881e231ed50fc818456&utm_dmid=4D657D2D-6891-4D23-8B40-68D263751BC2&mkt_tok=Nzk5LUlPQi04ODMAAAGd9eJfqWTFmCEddkgnIqvlPYxU9GKfkq_5rPnkNp5I7vQKhkqUk80cYaOBcuTtakYXXxyrnnYPEpWSe9jomJrM74rK_4OWv-0H85DG4hC-TnCY3Hs
https://lnk.to/imagine-this-Gourevitch-quantum05?mkt_tok=Nzk5LUlPQi04ODMAAAGd9eJfqRjSpZXMUX8kX0aBUOENJqzx2CAOuPNVbUVwsZBqQ5fEapie4VDhBttFu4wcqZJsSMbVyxMVsqQeEBpunjRdUOx9QffiJiuzpS7YeCzFMns


 


