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Methodology 
This assessment draws on three streams of evidence: 
a dataset of the regional ecosystem, stakeholder 
interviews, and a scan of comparator regions.1  The 
analysis is anchored to Assembly Bill 940 (signed 
October 2025), which requires the Governor’s Office 
of Business and Economic Development to publish a 
statewide quantum sector strategy by July 2026.2 

The ecosystem dataset. The first task was to map the 
Bay Area quantum ecosystem. An inventory of quantum 
relevant entities was created through a classification 
framework recording each entity’s identity, its role in the 
quantum value chain, its dependencies, and the source 
of the data. Quantum entities were identified through 
desk research (public funding records, institutional 
and company materials, and ecosystem reports), and 
while the core focus is on the nine-county Bay Area the 
scope was extended to cover the 21-county Northern 
California Megaregion. Each entity was classified by 
value-chain role and cross-checked against additional 
sources and interview evidence. The resulting dataset of 
74 entities is the basis for the ecosystem mapping in the 
next section.

Stakeholder interviews. Seven interviews were 
conducted between February and April 2026 with 
participants spanning the principal layers of the 
ecosystem: national laboratories, full-stack quantum 
companies, and a software startup. Two additional 
interviews were conducted in July and August with 

leading quantum companies. Interviews were used 
to reach what documents could not show: supplier 
relationships, hiring and retention, and stakeholders’ 
own judgments about binding constraints. Outreach 
was broad, but the final number reflects who could be 
reached within the project window. 

Comparator regions. Five comparator regions (Illinois, 
Colorado, Maryland, Massachusetts, and Australia/
New South Wales) were selected because each 
illustrates a distinct model for organizing a regional 
quantum sector: anchor-tenant, multi-state coalition, 
anchor-firm, research-density, and multi-university joint 
venture. They were chosen as diagnostic foils, not as 
ranked benchmarks: the purpose is to illustrate what 
coordinated organization looks like elsewhere, and the 
models that can inform the organizational structure 
the Bay Area could adopt. Comparator evidence 
draws on public records, including state legislation, 
federal designations, budget documents, and program 
materials.

The report breaks down into five sections: 1) mapping 
the Bay Area quantum ecosystem and its commercial 
pipeline (identifying the region’s quantum assets); 2) 
analyzing the ecosystem’s gaps and dependencies; 3) 
examining comparator regions to show how organized 
peer hubs operate; 4) consolidating these into 
findings against diagnostic criteria; and 5) presenting 
recommendations and a future research agenda.

The analysis is organized around four diagnostic 
criteria: 1) ecosystem resilience, 2) commercialization 
throughput, 3) regional competitiveness, and 4) 
implementation feasibility. Each surfaces a distinct 
way the status quo is failing to convert the Bay Area’s 
impressive capacity into economic capture. Workforce is 
treated as a cross-over criterion. Operational definitions 
can be found in Appendix A.
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Executive Summary
The Bay Area is home to the deepest concentration 
of quantum research, hardware talent, and venture 
capital in the United States. Its asset base includes 74 
entities across the region, spanning research, hardware, 
software, sensing, end users, infrastructure, and capital. 
Anchors include federal research labs (Lawrence Berkeley, 
Lawrence Livermore, Sandia-California, NASA Ames 
Research Center, and the Stanford Linear Accelerator 
Center (SLAC). Stanford, UC Berkeley, UC Merced, UC 
San Francisco, UC Santa Cruz and UC Davis deepen the 
base through computing, nanotechnology, materials, life 
science, and workforce programs. Shared infrastructure 
includes the Molecular Foundry, Advanced Light Source, 
National Energy Research Scientific Computing Center 
(NERSC), Advanced Quantum Testbed (AQT) and 
QUANT-NET at UC Berkeley and Berkeley Lab; Stanford’s 
Nanofabrication facility, and SLAC’s Superconducting 
Quantum Foundry. Commercial development is led by 
companies such as Rigetti, Google, IBM, PsiQuantum, 
and NVIDIA. Another layer of firms provides enabling 
technologies such as cryogenics, fabrication, control 
electronics, and software. More detailed documentation 
on the region’s quantum ecosystem can be found in 
Appendix C.

The Bay Area does not, however, yet have a regional 
organization or framework that will allow it to convert 
those assets into a durable, job-creating quantum 
economy. This assessment, prepared for the Bay Area 
Council Economic Institute and the Bay Area Science 
and Innovation Consortium (BASIC) maps the regional 
quantum ecosystem, traces its critical dependencies, and 
identifies the coordination opportunities  that can inform 
California’s statewide quantum sector strategy under 
Assembly Bill 940.

The analysis draws on three streams of evidence: 
a dataset of the regional ecosystem, stakeholder 
interviews (spanning national laboratories, full-stack 
quantum companies, and a quantum startup), and a 
scan of comparator regions. Four findings emerge. On 
ecosystem resilience, several critical inputs depend on 
a small number of overseas suppliers, and no regional 
institution is positioned to translate firm-level supplier 
risk into a shared regional picture. On commercialization 
throughput, the binding constraint is user activation: 
the region has the end-user firms that could anchor 

structured demand for quantum applications but lacks 
a process to aggregate that demand. On regional 
competitiveness, the Bay Area’s position is  strong, 
with deep university capacity, technical talent, venture 
capital, and a long record of federal awards, but the next 
generation of large, multi-year federal programs will 
be contested by peer regions that have moved faster 
to organize their assets. On implementation feasibility, 
Workforce runs through all four findings as a cross-cutting 
constraint.

Comparator regions point to a recurring pattern. In 
Illinois, the Mountain West, Maryland, and New South 
Wales, a state-level body sets policy and capital direction 
while a separate regional body coordinates universities, 
suppliers, anchor firms, and end users. California has 
the state-level half and not the regional half. What is 
missing isn’t a new authority but a trusted aggregator: 
a body able to collect information and demand across 
competing firms, chartered so that it is neutral, durable, 
and eligible to hold federal funds. Several institutional 
forms could serve this purpose, including an existing 
organization such as the Bay Area Council/Bay Area 
Council Economic Institute and their science affiliate the 
Bay Area Science and Innovation Consortium (BASIC), 
a new coalition on the model of Colorado’s Elevate 
Quantum, or an existing public institution such as the 
University of California. Selecting among them is a 
decision for regional stakeholders and GO-Biz.

The report sets out five recommendations: 1) to charter a 
Bay Area regional entity that can present the region as an 
organized coalition to the federal programs now funding 
quantum; 2) establish a regional supply-chain visibility 
initiative to surface supplier dependencies that cannot 
be assessed from outside individual firms; 3) convene 
a regional end-user demand-aggregation coalition; 4) 
build shared testbed capacity that gives early-stage 
quantum companies efficient access to fabrication, 
cryogenic, and testing infrastructure; and 5) activate 
a sub-PhD workforce pathway, drawing on California 
funding mechanisms that are already in place. Together, 
these moves would better position the Bay Area to retain 
and grow firms, compete for federal awards, and capture 
the economic value of the quantum assets it has already 
built.
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Quantum Technology: The Next Frontier
Why is quantum important? Quantum technology 
basically falls into three buckets: quantum computing, 
quantum sensing, and quantum communications 
(networks). Quantum clusters are emerging around the 
world, the leading ones being Cambridge (UK), Helsinki 
(Finland), Oxford (UK), the San Francisco Bay Area, and 
Glasgow (UK). Other significant clusters are emerging 
in Australia (Canberra), Canada (Waterloo-Toronto), 
Karlsruhe (Germany), Tel Aviv (Israel), and Hefei (China).3 
Nations and regions are choosing which sectors 
to focus on: China is heavily focused on quantum 
communications, while the Bay Area’s strengths lie in 
quantum computing. 

While not a replacement for conventional computers, 
quantum computers have the potential to vastly 
outperform today’s computers in solving for particular 
kinds of problems. By harnessing quantum bits 
(“qubits”), they can be expected to accelerate research 
on technologies ranging from solar cells and batteries 
to pharmaceuticals and new materials, speed the 
development of artificial intelligence, and deepen our 
understanding of physics and the universe.

But performing quantum computing at scale is difficult, 
and we still haven’t achieved fully fault-tolerant systems. 
The challenge lies in what makes quantum states 
unique: where in ordinary physics matter exists in a 
state of 0 or 1 (the basis of digital computing today), 
in quantum physics matter can exist in multiple states 
between 0 and 1. The instability of that state makes 
it difficult to manage and measure. These “errors” 
or “faults” pose a major scientific challenge that 
governments and scientists around the world are racing 
to address.

A distinctive characteristic of quantum computers is 
that most need to operate in extreme cold: near or at 
absolute zero (-273.15°C or zero Kelvin). That reduces 
“decoherence”, where outside influences such as heat 
can impact “superposition”, a qubit’s ability to be 
at 1 and 0 at the same time and a key to quantum’s 
computing power. The longer a qubit can hold that 
delicate state the greater its capability. Quantum 
computing therefore requires cooling through complex 
systems such as dilution refrigerators.

Depending on the problem being addressed quantum 
can be highly energy efficient. As one example, a recent 
magnetic materials simulation on a D-Wave quantum 
computer required 20 minutes and under one dollar 
of electricity, where the same exercise would have 
required one million years and the totality of global 
energy consumption on a classical computer.4 JUPITER, 
Europe’s most powerful classical computer and one of 
its most efficient, is estimated to require 1000 times as 
much energy as its quantum counterpart.

California stands in a strong position in the quantum 
race. One in three job postings in the United States in 
2024 were in California. The state is number one in the 
nation for quantum venture capital funding, accounting 
for half of all quantum startup investment, and four of 
the top ten universities with quantum programs are 
located in California.5 The state’s major clusters for 
quantum development are the Bay Area, the greater 
Los Angeles area, and Santa Barbara (anchored by the 
University of California at Santa Barbara).

In recent years the United States government — through 
the White House Office of Science and Technology 
Policy (OSTP), the National Science Foundation (NSF) 
and the Department of Energy (DOE) —has stepped 
more directly into the quantum space. The National 
Quantum Initiative Act, passed and signed into law 
in December 2018, called for the creation of research 
centers across the country to accelerate foundational 
quantum R&D. In February 2026 the National Science 
Foundation launched the National Quantum and 
Nanotechnology Research Infrastructure Program (NSF 
NQNI), that will invest up to $100 million to establish 
a nationwide network of open access research facilities 
for quantum and nanoscale technologies, innovation, 
and workforce training, with 16 sites to be selected over 
five years. In May the administration awarded $2 billion 
in funding to a portfolio of two quantum foundries and 
seven quantum computing companies that for most will 
include government equity stakes. Four are in the Bay 
Area: Global Foundries, Atom Computing, PsiQuantum, 
and Rigetti.6 
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A Problem and Opportunity
The Bay Area has the assets in place to become a 
global quantum leader. The region has built the nation’s 
deepest concentration of quantum research, hardware 
talent, and venture capital.7 That concentration is not 
an accident. It grew from decades of federal research 
investment and the microelectronics and advanced 
manufacturing economy that built Silicon Valley. 
Quantum is, in effect, a new growth from long-cultivated 
ground. This new field, however, draws on infrastructure, 
talent pipelines, and supply chains built for an earlier 
IT industry, and as it matures it requires support and 
its own organizing framework. The opportunity is to 

give quantum a dedicated foundation, so the region’s 
research strength can translate into commercial scale, a 
deep regional workforce, and lasting economic vibrancy.

Peer regions are already organizing. PsiQuantum’s 
decision to anchor its first utility-scale facility in Chicago, 
Sygaldry Technologies’ choice to headquarter in 
Ann Arbor, D-Wave’s decision to move its corporate 
headquarters to Florida, and rising cost-of-living 
pressure on talent retention all signal that the Bay Area’s 
moment to organize is now.8 

The Bay Area Quantum Ecosystem
This section maps the region’s quantum assets and it 
is the foundation for the dependency and comparator 
analysis that follows. The Bay Area quantum ecosystem 
includes 74 entities across the  21-county Northern 
California Megaregion, with activity concentrated in 
the traditional nine-county Bay Area. This ecosystem 
includes entities involved in research, hardware, 
software, sensing, end users, infrastructure, and capital. 
A listing of the region’s quantum assets can be found in 
Appendix C.

Quantum activity is primarily based in three main 
clusters: Berkeley–Livermore, Stanford–Menlo Park, and 
the South Bay, with a distinct concentration in Santa 
Clara, Alameda, and San Francisco counties.
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Figure 1

Geographic distribution of the Bay Area quantum ecosystem

Entity markers show identified entities across the 21-county Northern California Megaregion. 			 

Source: capstone ecosystem dataset (https://bay-area-quantum-ecosystem.netlify.app ).
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Research Base
The Bay Area’s strongest differentiator is its federal 
and academic research infrastructure. The region hosts 
all three of California’s U.S. Department of Energy 
(DOE) laboratories: Lawrence Berkeley National 
Laboratory (LBNL), Stanford Linear Accelerator Center 
(SLAC) National Accelerator Laboratory, and Lawrence 
Livermore National Laboratory (LLNL), plus Sandia 
National Laboratories’ California site in Livermore. 
NASA Ames Research Center in Sunnyvale adds a fifth 
federal quantum-research footprint through its Quantum 
Artificial Intelligence Laboratory. This concentration 
reflects the region’s long history as a center of federal 
research and advanced manufacturing, the base from 
which its quantum activity has grown.9

These labs anchor major Bay Area quantum programs: 
the SLAC superconducting quantum foundry and 
three LBNL-hosted programs— the Quantum Systems 
Accelerator (QSA), the only DOE National Quantum 
Information Science (QIS) Research Center on the West 
Coast, the Advanced Quantum Testbed (AQT), and the 
QUANT-NET quantum-networking testbed. SLAC is also 
a partner on Q-NEXT, the Argonne-led DOE National 
QIS Research Center for quantum communications. UC 
Berkeley, Stanford, UCSF, UC Davis, UC Santa Cruz, 
and UC Merced deepen  this base through quantum 
computing, materials, nanofabrication, life sciences, 
and workforce programs, with NSF’s Challenge Institute 
for Quantum Computation (CIQC) anchored at UC 
Berkeley.11 Each program is organized around its own 
federal award or institutional mandate. Quantum has 
so far drawn on infrastructure, talent, and supply chains 
built for semiconductors and advanced manufacturing; 
as the field matures, it increasingly needs support 
structures of its own and cannot assume the industrial 
base that allowed it to take root will, unaided, carry it to 
scale.

Federal funding is both a strength and an exposure: 
several anchor programs rely on DOE, NSF, or DARPA 
support, giving the Bay Area strong federal award-
capture capacity while tying key research assets to 
federal budget cycles and agency priorities. For 
example, federal support for quantum research 
continues to evolve.  It is important that state, local and 
regional governments and organizations work closely 

with our region’s industry, national labs and universities 
to advance the region’s leadership in quantum 
innovation and competitiveness for federal funding .

Corporate research bridges the commercial sector, 
through IBM Research (Almaden Lab) and IBM Silicon 
Valley Lab, and through companies like Google, Rigetti, 
PsiQuantum and NVIDIA. IBM also contributes through 
advanced computing and through research partnerships 
with UC Berkeley and members of the IBM Quantum 
Network: Lawrence Berkeley National Laboratory (QIC), 
San Francisco State University, BlueQuBit, QC Ware, the 
Chemistry Department at Stanford University, AMD, and 
Cisco.

Production and Hardware
The Bay Area’s production base combines quantum 
hardware companies, enabling technology suppliers, 
and shared infrastructure for research and fabrication.  
Hardware is concentrated in a small number of firms 
and an enabling-supplier tier. This leg of the system 
has significant  international dependencies, and shared 
infrastructure is reaching the limits of its capacity. (See 
Dependencies & Vulnerabilities below)

Quantum hardware activity is distributed across 
Berkeley–Livermore, Stanford–Menlo Park, and the 
South Bay corridor from Palo Alto through Fremont 
and San Jose. The South Bay hosts the strongest 
concentration of corporate R&D, semiconductor 
capability, and quantum-relevant production assets, 
including Rigetti’s Fab-1 in Fremont (Fab-1 is the 
region’s only dedicated quantum chip foundry as 
discussed in the Dependencies section below).

A second layer of firms supplies quantum-enabling 
technologies, such as cryogenics, fabrication support, 
and control electronics and software. This supplier 
layer is where the ecosystem is both most distinctive 
and most exposed: several of these inputs depend on 
a small number of suppliers, many outside the United 
States.

The third layer is shared infrastructure: the  Molecular 
Foundry, Advanced Light Source, National Energy 
Research Scientific Computing Center (NERSC), AQT, 
and QUANT-NET at Berkeley Lab and UC Berkeley;    
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Figure 2

Bay Area quantum testbeds and shared facilities open to outside users

Workforce
Bay Area universities award quantum-relevant PhDs 
in physics, electrical engineering, materials science, 
computer science, and chemistry. California accounts 
for roughly one-third of U.S. quantum job postings, 
with the Bay Area as the state’s largest contributor.12 
Meanwhile, talent retention, attraction, and workforce 
pipeline structure is less than optimal. Industry-wide, 
QED-C’s 2024 survey found that 60 percent of member 

companies failed to meet 2023 quantum hiring goals, 
with 61 percent citing “lack of candidates with required 
qualifications” as a key obstacle.13 

Bay Area firms do not agree on what most constrains 
recruiting. Among the larger quantum employers 
interviewed, one identified the Bay Area’s cost of 
living as a central retention challenge, while another 
said cost of living mattered less than competition 
for a scarce pool of quantum-skilled candidates, 

the Marvell Nanofabrication Laboratory at UC Berkeley; 
the Stanford Nanofabrication Facility; and SLAC’s 
superconducting quantum foundry. These facilities 
are major assets, but for the early-stage companies 
that most need them, access can be slow and uneven. 
Within this layer, AQT and QUANT-NET are the region’s 
only dedicated quantum testbeds; AQT is a whitebox 

system, meaning its full hardware and control stack is 
open for external users to access and modify rather than 
sealed behind a fixed interface. The remaining facilities 
are open to outside researchers and companies through 
application, partnership, or paid access, supporting 
quantum work without functioning as full-stack testbeds, 
as shown in Figure 2.
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noting that it recruits successfully from Berkeley and 
Stanford graduates who want to remain in the region. 
Smaller firms, on the other hand, described as the key  
constraint the limited in-region talent pool, because 
they’re unable to match larger employers on relocation 
packages, and necessarily recruit primarily from 
candidates already in California.14 A national-laboratory 
interviewee added that cost of living is a recurring 
retention concern among younger staff.15

A lack of sub-PhD workforce in the pipeline was 
also noted. Quantum operations require practical 
skills such as chip mounting, wire bonding, dilution-
refrigerator loading and recovery, and signal-chain 
interpretation. Workers can be trained for such skills 
in months rather than years, but currently only five-to-
seven-year PhD programs provide training in the Bay 
Area.16 QED-C’s 2022 industry survey found that nearly 
half of respondents said 25 percent of work currently 
performed by engineers could be done by technicians; 
one workshop participant cited a PhD-level engineer 
spending 70 percent of their time soldering wires.17 

Other U.S. regions show that shorter pathways are 
viable. Central New Mexico Community College 
launched a 10-week Quantum Technician Bootcamp in 
September 2025, in partnership with Sandia National 
Laboratories, the University of New Mexico, and Elevate 
Quantum. UNSW Sydney offers an undergraduate 
quantum engineering degree.18 No Bay Area institution 
currently offers an equivalent pathway.

California’s Employment Training Panel (ETP) is a 
deployable funding mechanism for sub-PhD technician 
training, but activation may require aggregated 
employer demand.19 

Quantum-adjacent workers are an underused asset. 
HVAC technicians, cabling specialists, mechanical 
staff, and facilities workers already have skills 
relevant to quantum labs and advanced hardware 
operations. These workers remain largely invisible in 
regional quantum workforce planning due to vendor 
confidentiality agreements. Workforce-development 
documents do not currently track the quantum-relevant 
pipelines driving ETP funding requests, apprenticeship 
design, or regional economic plan workforce sections.20 

End Users
The Bay Area end-user base spans four sectors: 1) 
financial services, 2) life sciences,3) aerospace and 
defense, and 4) cybersecurity.

Financial services is the most active sector. Wells 
Fargo is focusing on financial applications research.21 
JPMorgan Chase is an active quantum algorithm-
development partner of a Bay Area full-stack company,22 
and Visa, headquartered in Foster City, maintains an 
in-house quantum-computing research program focused 
on payments and financial applications.23 Quantum 
partnerships in the life sciences sector need to be 
further developed. Aerospace and defense activity 
runs primarily through federal programs and laboratory 
partnerships rather than commercial enterprise demand. 
Cybersecurity is the most operationally mature area, 
particularly around post-quantum cryptography 
deployment, and Bay Area firms are among the most 
engaged U.S. participants.

An end user analysis shows that enterprise quantum 
demand remains premature. Commercial customers 
are still primarily R&D buyers, not production users. 
The two interviewees who spoke to this point, a full-
stack quantum company and a software startup, both 
described their commercial customers this way.24 This 
tracks the broader market: production-scale enterprise 
adoption is still limited. The binding commercialization 
constraint surfaced in interviews  is user activation, not 
hardware capacity. This finding reflects supply-side 
perspectives, drawn from quantum vendors rather than 
from the end-user firms themselves; end-user interviews 
were not possible within the project window and are a 
priority for follow-on work. 

The Bay Area’s banks, life-sciences firms, defense-
linked institutions, and cybersecurity companies are the 
customers most likely to move quantum from research 
to deployment. 

Capital and Investment
California is the leading U.S. state for quantum venture 
capital, with the Bay Area as the state’s primary 
investment center.25 The region brings venture capital, 
federal research funding, and quantum company 
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Figure 3

 Public investment in quantum technology by country, 2025 commitments

Source: Quantum Economic Development Consortium, State of the Global Quantum Industry 2026
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formation together in one market, which is a major 
advantage. Federal grants and venture equity are well 
utilized. Federal funding flows through DOE, NSF, and 
DARPA awards to Bay Area laboratories and universities, 
with California outperforming peer states on capture 
rates across these agencies. Venture funding flows 
through quantum-focused investors and generalist firms 
with quantum-adjacent portfolios.

Other funding channels — including state cost-share, 
regional pooled capital, and philanthropic funding 
designed to match or leverage federal investment —  
can be further developed.

Globally, U.S. public investment in quantum is no longer 
dominant. As of 2025, United States ranked third in 
global public quantum investment, behind China and 
Japan. QED-C reports that global public quantum 
funding commitments grew by more than $12.7 billion 
over the past year, reaching about $56.7 billion, while 
private venture capital reached $4.9 billion in 2025. 
U.S.-headquartered quantum companies raised more 
than $2.7 billion in venture capital in 2025, about 
$1 billion more than in 2024, indicating that most 
global venture capital remains concentrated in the 
United States even as public investment competition 
intensifies.26 The Bay Area is the largest regional 
contributor to the U.S. public and venture investment 
position.

The Commercial Pipeline
The Bay Area has the quantum assets needed to 
support a strong commercial pipeline from research to 
product to enterprise adoption. Most activity moves 
from labs into hardware or software firms, then into 
research-and-development partnerships. Currently, few 
pathways reach production-scale enterprise demand.

Cloud is another important component of regional 
infrastructure, as access to quantum systems through 
the cloud has become essential to how researchers, 
universities, startups, and enterprises develop 
algorithms, build skills, and explore industrial use cases.

How the Pipeline Works
The dominant pathways move quantum capability 
from laboratory environments into hardware and 
software firms, and from those firms into research-and-
development partnerships with end users. Bay Area labs 
and universities have helped anchor firms in the region 
(e.g., Rigetti, Atom Computing, and academic spinouts 
from Berkeley, Stanford, and UCSF). Lab-to-industry 
partnerships frequently extend beyond the region: 
interviewees described partners spanning other U.S. 
states and abroad alongside local ones, a pattern that 
recurs in the dependency analysis. Multiple interviewees 
pointed to partners outside the region.27 

End-user pathways exist but remain small. The Bay Area 
has the end-user firms that could anchor structured 
engagement (in financial services, life sciences, 
aerospace and defense, and cybersecurity) but they are 
not yet organized into sustained regional demand at the 
scale of national reference models.

Where the Pipeline Can 
Expand
First, enterprise demand remains at an early stage. 
Commercial customers are still primarily research-
and-development buyers, not commercial users.28 
McKinsey’s 2026 assessment finds that 72 percent 
of current quantum computing use occurs at private 
companies rather than research labs, indicating a 
meaningful shift toward commercial application.29 User 
activation is a more significant constraint than hardware 
or software capacity.

Second, the region needs sufficient application-layer 
talent - people who can translate a quantum capability 
into a working application in chemistry, finance, 
optimization, cybersecurity, or software. A full-stack 
company and the software startup interviewed for 
this report both named this translator shortage as a 
constraint.30 Industry surveys corroborate this need.31 

Third, the Bay Area lacks a quantum-specific 
commercialization pathway. Generalist accelerators 
(e.g., Y Combinator and Berkeley SkyDeck) can 
support quantum companies, but the region lacks a 
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quantum-specific accelerator comparable to Chicago’s 
Duality model. Duality provides specialized support 
to early quantum companies through laboratory 
access, mentorship network, and end-user partnership 
programming.32 

Fourth, foundry capacity can be expanded. A quantum 
foundry is a specialized facility that designs, fabricates, 
and characterizes advanced materials and devices 
for quantum technologies, such as qubits, sensors, 
and quantum-based electronics. Rigetti’s Fab-1 in 
Fremont is the region’s only dedicated quantum chip 
foundry. Interviewees across the national-laboratory, 
hardware, and startup layers consistently described 
leading-edge and production-scale chip fabrication 
as running through suppliers outside the region, and 
often outside the United States. A national-laboratory 
interviewee and a software startup both described 
leading-edge integrated-circuit fabrication as routed to 
Taiwan and global foundries offshore, and the startup 
reported sourcing all of its own chips from an overseas 
chipmaker.33  The Bay Area’s broader nanofabrication 
infrastructure (e.g., the Stanford Nanofabrication Facility, 
the Marvell Nanofabrication Lab at UC Berkeley, and 
the Molecular Foundry at LBNL) is substantial but not 
configured at scale for quantum-specific production 
runs.

Fifth, the region’s high-cost structure constitutes a drag 
on scale. Interviewees reported that industrial power 
and water costs in the Bay Area are higher than in peer 
regions, and that cost of living constrains the retention 
of mid-career and operational staff. One national-
laboratory interviewee noted it as a recurring concern 
among younger staff in particular.34 

A sixth constraint cuts across the others: access. 
Access to Bay Area shared infrastructure for early-
stage quantum companies is largely controlled through 
Cooperative Research and Development Agreements 
(CRADAs). The software startup interviewed for this 
report described the three to six months to get a 
CRADA as a “lifetime” relative to its product cycles. Bay 
Area-headquartered startups regularly send experiments 
to facilities elsewhere (e.g., Israel, the Netherlands, 
or Chicago) for access with commercially reasonable 
timeframes. Shared infrastructure exists, but its access 

architecture could be better configured to meet the 
needs of the early-stage commercial user.

Revenue Reality
QED-C’s 2026 assessment shows increasing revenues 
for quantum companies globally, with an acceleration 
of revenues in 2025 and 2026.35 One interviewee 
observed that the most consistently profitable parts of 
the quantum value chain to date are upstream supplier 
categories: dilution-refrigerator manufacturers, control-
electronics vendors, and high-quality software teams.36 
Bay Area quantum hardware companies are funded 
predominantly through federal contracts and venture 
capital rather than commercial enterprise revenue. 

McKinsey’s 2026 Monitor reports a concentration in 
capital flows to quantum, with $12.6 billion in 2025 
startup investment and roughly 60 percent concentrated 
in the top ten deals, with the public share of investment 
dropping from one-third in 2024 to 3 percent in 2025.37 
Total quantum-computing-company revenue worldwide 
reached more than $1 billion in 2025 and is projected to 
reach $4.4 billion by 2028, meaningful but concentrated 
among a small number of firms.

An analysis of recent transactions suggests that  
quantum companies that begin in the Bay Area pipeline 
are open to anchoring their build-out elsewhere as they 
scale. While the Bay Area is a strong place to start a 
quantum company, most quantum companies today are 
startups and incentives or public-private partnerships 
that increase capacity or reduce research or operating 
costs can be influential to location decisions as they 
scale.
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Figure 4

 Number of quantum patents by country, annual output

Source: Quantum Economic Development Consortium, State of the Global Quantum Industry 2026.
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Dependencies and Vulnerabilities
The Bay Area’s quantum capacity depends on a 
small number of specialized inputs, facilities, and 
suppliers. Many are outside the United States. Exact 
concentration risk is hard to measure, because supplier 
relationships are often protected by NDAs, classified 
work, or commercial confidentiality. The pattern is 
clear, however: the region has major assets but limited 
redundancy, and the dependency layers are consistent 
across interview evidence and external industry data.

According to industry surveys, 60 percent of U.S. 
quantum-computing organizations expect a supply-
chain disruption within three years (32 percent very 
likely, 26 percent somewhat likely). Half of respondents 
identify access to key hardware subcomponents as their 
most critical choke point. The materials and components 
flagged in that survey (helium-3 gas, silicon-28, 
high-performance cryocoolers, dilution-refrigerator 
components, RF generators, superconducting wiring 
assemblies, and low-noise lasers) align directly with the 
dependency layers identified in Bay Area interviews.38  

Fabrication
The Bay Area has important fabrication assets, including 
Rigetti’s Fab-1 in Fremont, the Stanford Nanofabrication 
Facility, the Marvell Nanofabrication Lab at UC Berkeley, 
and LBNL’s Molecular Foundry.39 These facilities support 
research and prototype work, but they do not provide 
full regional production redundancy. One full-stack 
quantum company described many companies without 
in-house foundries waiting for months for wafer runs. 
A startup interviewed for this report reported sourcing 
all of its quantum chips from an overseas chipmaker. 
Both patterns point to the same gap: leading-edge and 
production-scale chip fabrication routinely runs through 
suppliers outside the region, and often outside the 
United States.40 

Advanced packaging is especially exposed: key 
suppliers are concentrated in the Delft cluster in 
the Netherlands. One full-stack quantum company 
corroborated the geographic concentration, naming 
Quantware, Delft Computing, and QFOX as being 

advanced-packaging and optical-transduction 
partners it was in active discussions with, all situated 
in the Delft ecosystem.41 The result is a structural gap 
between strong domestic research-fabrication capacity, 
limited domestic production-fabrication capacity, and 
dependence on overseas sources  for specialized 
packaging. Exposure varies by qubit type: silicon spin 
qubits operating at relatively warmer temperatures 
(around one Kelvin or above) avoid the most 
constrained part of the cryogenic supply chain, while 
superconducting and most current spin-qubit systems 
remain dependent on the dilution-refrigerator supplier 
base and its helium-3 inputs.42 

Cryogenics
Cryogenics is the most concentrated single-vendor 
dependency in the Bay Area quantum hardware base. 
Interviewees across the national-laboratory and startup 
layers independently described dilution refrigerators 
as effectively sole-sourced from Bluefors of Finland, 
with Oxford Instruments of the UK as a distant second. 
One full-stack software company reported that every 
refrigerator it had used was Bluefors-made, with lead 
times of at least six months and unit costs near $1 
million.43 A national-laboratory interviewee characterized 
Bluefors as the leading global supplier and noted that 
if it could not deliver, the remaining vendors could 
not absorb the displaced demand.44 External industry 
analysis reaches the same conclusion, characterizing 
Bluefors as among the most critical companies in the 
quantum-computing supply chain.45 A 2025 War on 
the Rocks national-security assessment goes further, 
concluding that a disruption to dilution-refrigerator 
supply would halt U.S. superconducting quantum 
development within months.46 Domestic alternatives 
exist but remain early. One full-stack quantum company 
described pursuing Oxford Instruments of the UK, 
Maybell of Colorado, and FormFactor in Livermore 
specifically to avoid single-sourcing, but reported that 
it had not yet adopted any of them for production 
purposes.47 
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Cryogenic dependency is also a workforce dependency. 
Operating, opening, closing, and recovering from 
fault states on a dilution refrigerator is a specialized 
capability. The sub-PhD cryogenic-technician shortage 
identified earlier in this report is the labor-market 
expression of a recurring constraint: the Bay Area 
cannot deepen its operational redundancy on cryogenic 
systems without first deepening its operational 
technician pipeline.

Recent commercial action illustrates how binding the 
cryogenic dependency has become. In September 
2025, vendors in the dilution-refrigerator market 
signed multi-year forward agreements with Interlune to 
secure helium-3 supply from planned lunar harvesting 
operations beginning in 2028. This represents an 
unconventional supply-chain solution that would not 
be pursued absent material concern about input 
continuity.48  Industry behavior reflects supplier-
concentration awareness. Bay Area regional planning 
has not yet incorporated comparable awareness into 
resilience analysis.

Characterization
The Bay Area’s characterization facilities are major 
strengths but operate at the edge of available capacity. 
One national-laboratory interviewee described LBNL’s 
Advanced Light Source, Molecular Foundry, and 
National Energy Research Scientific Computing Center 
as oversubscribed: scheduled in cycles and allocated 
across many users, not configured for the rapid-
turnaround experimental work commercial product 
development requires. The same interviewee called 
AQT a relatively small program attempting to fill a very 
large need.49 

Specialized Inputs
Quantum systems depend on specialized control 
electronics, lasers, cryocoolers, pumps, valves, 
wiring assemblies, and materials such as helium-3 
and silicon-28. Several of these supply chains are 
international, concentrated, or difficult to substitute. 
Quantum control electronics show a split pattern. One 
software startup interviewed for this report sources all 
of its control electronics from a single overseas vendor; 

the larger hardware companies interviewed instead 
design and build their own, with one describing the 
off-the-shelf supplier base as “robust”. Off-the-shelf 
control electronics are concentrated in a small number 
of vendors, but the firms scaling fastest are vertically 
integrating rather than depending on that market.50 
Helium-3 carries an unusual provenance: it does not 
exist in meaningful quantities on Earth and is sourced 
primarily from the decay of tritium produced as a 
byproduct of nuclear weapons programs, with limited 
additional supply from natural-gas-deposit extraction51 
(It is also found on the moon, as described above.) Tariff 
exposure on these inputs is a documented operational 
concern.52 

Funding and Coordination
The quantum ecosystem also has institutional 
dependencies. Several anchor programs rely on 
DOE, NSF, or DARPA support, tying key research 
assets to federal budget cycles and agency priorities. 
Importantly, the region also lacks a neutral entity that 
can aggregate supplier-risk information across firms, 
labs, and universities. (Supplier-risk information is one 
instance of a neutral-aggregation function that recurs 
across this report’s demand and workforce findings.)  
Multiple interviewees declined to share specific vendor 
names citing NDAs, classified work, or commercial 
confidentiality, meaning the ecosystem cannot 
accurately self-assess concentration risk from external 
analysis alone.

That visibility gap is itself a vulnerability. Without 
anonymized supplier mapping, the Bay Area cannot 
accurately identify which dependencies are most urgent, 
which have domestic alternatives, and which require 
state, federal, or regional intervention.

What the Dependency Picture 
Reveals
Three core dependency points require  our attention. 
First, the most consequential dependencies are 
international, including cryogenics, control electronics, 
advanced packaging, and specialized materials such as 
helium-3. Second, infrastructure constraints are often 
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workforce constraints: equipment does not create 
capacity without trained operators. Third, the region 
cannot manage concentration risk it cannot see; a 
confidential, aggregated supplier-risk survey should be 
an early regional priority. It would give policymakers, 
firms, and laboratories a shared view of where resilience 
investment is actually needed.

Comparator Region Strategies
A survey of the comparator regions shows how other 
regions with different assets have approached similar 
coordination challenges faced by the Bay Area, and 
they offer valuable lessons as they organize to capture 
quantum opportunity. Several state and regional 
coalitions have committed substantial public capital, 
structured industry-government-university partnerships, 
and articulated workforce strategies that go further than 
what California has yet attempted. Recent initiatives 
include a $60 million investment by the state of 
Connecticut in Quantumct, a $1 billion investment by 
Maryland in the Potomac Quantum Innovation Center, 
and a $210 million investment by New Mexico that 
includes establishment of a community-college based 
Quantum Learning Lab.  

This section examines five comparator regions, each 
illustrating a distinct organizing logic: Illinois (anchor-
tenant), Colorado (multi-state coalition), Maryland 
(anchor-firm), Massachusetts (research-density), and 
Australia / New South Wales (multi-university joint 
venture). The first three differ on what the public capital 
is anchoring: a place, a coalition, or a single firm. 
The last two illustrate organizing models that rely on 
existing institutional density rather than fresh capital 
commitments. Each is reviewed for its organizing logic, 
its public-capital commitment, and the specific feature 
that distinguishes it from current Bay Area practice. 
International R&D context concludes the section.

Illinois: The Anchor-Tenant 
Model
The Illinois Quantum and Microelectronics Park 
in Chicago is the most significant public-capital 
commitment to quantum infrastructure in the United 

States to-date. Announced in 2024 with Bay Area-
headquartered PsiQuantum as anchor tenant, the park 
has attracted approximately $700 million in state capital 
and is projected to drive $9 billion in total investment. 
It has also attracted company-level commitments, 
including Pasqal’s $65 million U.S. headquarters. The 
park is paired with the Chicago Quantum Exchange and 
the Duality accelerator at the University of Chicago’s 
Polsky Center.53 IBM plays a role through the National 
Quantum Algorithm Center and IBM Quantum System 
Two, illustrating the advantage that comes from linking 
regional coordination and physical infrastructure with 
advanced computing capacity.

PsiQuantum was founded in the Bay Area and retains 
R&D operations in Palo Alto and Milpitas, but chose 
Chicago for its first utility-scale facility. That decision 
shows that company formation does not guarantee 
regional scale-up.

Unlike Illinois, the Bay Area is a distributed ecosystem, 
as opposed to a single-park model. However, Illinois 
has successfully created the conditions for scale: public 
capital, an industrial site, infrastructure, federal-lab 
adjacency, and a coalition able to negotiate at scale. 
The Bay Area has far deeper assets, but it has not 
organized them into a comparable growth platform.

Colorado: The Multi-State 
Coalition Model
Elevate Quantum, a 501(c)(3) consortium spanning 
Colorado, New Mexico, and Wyoming, was selected 
in October 2023 as a federal Regional Technology and 
Innovation Hub under the CHIPS and Science Act.54 In 
July 2024, the EDA awarded Elevate Quantum $40.5 
million in Phase 2 implementation funding, paired 
with $77 million from Colorado and $10 million from 
New Mexico. Together, that represents $127 million 
in committed public capital, with eligibility for up to 
$1 billion in additional federal investment over the 
decade.55 

Colorado paired its match with two targeted incentives: 
the Quantum Fund for Shared Facilities, which provides 
$44 million in refundable tax credits for shared lab 
investment, and the Quantum Fund for Innovative 
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Lending, which provides $30 million in loan-loss funding 
for early-stage quantum companies.56 By 2030, the 
coalition aims to create 10,000 quantum jobs, with up 
to 80 percent designed for workers without advanced 
degrees.57 

The lesson for the Bay Area is coordination. Colorado 
has fewer quantum assets, but it has organized them 
through federal designation, state matching funds, 
shared-facility incentives, loan-loss support for early-
stage companies, and a non-PhD workforce strategy. 
California has much greater research and venture-capital 
scale, but it has not yet matched Colorado’s level of 
organized public commitment.

Maryland: The Anchor-Firm 
Model
Maryland’s “Capital of Quantum” initiative, announced 
in January 2025, is a $1 billion public-private partnership 
anchored by IonQ, a publicly traded quantum company 
spun out of the University of Maryland.58 Unlike Illinois’s 
place-based model, Maryland’s strategy is built around 
a single company with university roots, federal-customer 
proximity, and a concrete expansion plan. The structure 
is closer to industrial-recruitment partnership than to a 
regional-coordination consortium.

The commitment is measurable. IonQ is expanding to 
a 100,000-square-foot headquarters at College Park 
and committing to double its workforce to at least 250 
employees over five years. Maryland’s FY 2026 budget 
included $10 million for the IonQ expansion, proposed 
FY 2027 funding for the headquarters, quantum startup 
infrastructure, and a UMD-linked deep-tech facility.59 In 
April 2026, IonQ and UMD announced a $7.5 million 
expansion of their QLab partnership through the Capital 
of Quantum’s administrative vehicle.60 

The lesson for the Bay Area is the commitment model: 
a near-term public-private deal with a physical footprint, 
workforce target, university connection, and state 
backing. The Bay Area has many more candidate anchor 
firms than Maryland but has not yet organized any of 
them into a comparable state-backed commitment.

Massachusetts: The Research-
Density Model
Massachusetts has organized its quantum strategy 
primarily through research density rather than large 
public-capital commitments. A 2023 Quantum 
Computing Ecosystem Study commissioned by the 
Massachusetts Technology Collaborative’s Innovation 
Institute identified 49 quantum-focused companies 
and 131 research groups across 14 universities, 
with MIT Lincoln Laboratory and the Amazon Web 
Services Center for Quantum Networking as anchor 
institutions. MTC has made early facilities-investment 
commitments and convenes the annual Quantum 
Massachusetts Conference.61 In December 2025, MIT 
formally launched the MIT Quantum Initiative (QMIT) 
as a presidential initiative, an Institution-wide structure 
organized around five technical pillars and built on the 
Center for Quantum Engineering’s network of more than 
80 principal investigators across campus and Lincoln 
Laboratory.62 Massachusetts has a smaller industrial base 
than the Bay Area but has produced a more coherent 
ecosystem narrative through deliberate convening 
and ecosystem-study commissioning. The Bay Area’s 
research density rivals or exceeds Massachusetts’s in 
absolute terms; what is missing is the coordinated 
convening structure and the published ecosystem study 
that allow a region to be seen, by external partners and 
capital, as a coherent destination.

Australia and New South 
Wales: The Multi-University 
Joint-Venture Model
The Sydney Quantum Academy (SQA) is a joint 
venture of University of New South Wales Sydney 
(UNSW Sydney), the University of Sydney, Macquarie 
University, and the University of Technology Sydney, 
supported by the New South Wales Government. SQA’s 
current funding period runs through SQA 2.0, covering 
2025–2027.63 

The model is workforce-first. UNSW Sydney offers 
the world’s first undergraduate Quantum Engineering 
degree, a four-year Bachelor of Engineering (Honours) 
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including 60 days of industrial training. SQA also 
coordinates undergraduate research scholarships, PhD 
programs, internships, and high-school outreach across 
its partner universities.64 

Australia’s federal-level First National Quantum 
Strategy (2023) reinforces the same priorities: R&D 
commercialization, infrastructure security, workforce skill-
building, and ethical ecosystem development. A 2020 
assessment by the government research organization 
CSIRO projected that the sector could generate more 
than $4 billion in revenue and 16,000 jobs by 2040.65 

Where Illinois, Colorado, and Maryland committed 
public capital primarily to place-or firm-based 
infrastructure, Australia and NSW committed to 
coordinating workforce education across multiple 
universities through a single shared institution. The 
lesson for the Bay Area is institutional coordination. The 
region is not short on quantum-engaged universities, 
researchers, or capital. What it lacks is an SQA-
equivalent institution with the standing to coordinate 
quantum-specific curriculum, internship pathways, and 
credential design across universities.

International Context: Patent 
Output and Strategic Position
Regional comparators within the United States operate 
inside a global frame in which China leads quantum 
patent output by a substantial margin. The Quantum 
Economic Development Consortium’s State of the 
Global Quantum Industry 2026 reports that China 
consistently produces more quantum patents annually 
than the United States, the European Union, and other 
major economies combined; Figure 4 below reproduces 
the QED-C patent-output chart by country.66 

China’s patent lead is substantial, while U.S. firms 
continue to dominate venture-funded, full-stack 
quantum hardware. That gap places regional 
competition in a broader context. U.S. states 
are competing collectively to preserve American 
technological leadership against a peer nation with 
larger and faster-growing R&D output. For the Bay Area, 
regional coordination is therefore not only an economic 
development issue. It is part of the national security, 
supply-chain resilience, and defense-readiness agenda.

Besides the San Francisco Bay Area, other leading 
metropolitan clusters for quantum development 
include Cambridge (UK), Helsinki (Finland), Oxford 
(UK), Glasgow (UK), Tel Aviv (Israel), Karlsruhe 
(Germany), Hefei (China), the Denver-Boulder region 
(U.S.), the Geneva-Bern region (Switzerland), the 
Bristol-Bath region (UK), Canberra (Australia), Toronto-
Windsor (Canada), Boston (U.S.) and greater London 
(UK). Based on criteria including market orientation 
(commercialization), collaboration intensity (partnerships) 
and ecosystem maturity (institutions) the San Francisco 
Bay Area cluster is ranked by the European Center for 
International Political Economy (ECIPE) as the strongest 
in the U.S.67 

What the Comparators Reveal
Across the comparators, significant public capital for 
quantum has flowed to regions organized around 
a designated regional entity, a pattern clearest in 
Illinois and the Mountain West. The most successful 
comparators have paired federal capital with state-level 
instruments matched to specific commercialization 
or workforce constraints. Every comparator with a 
workforce strategy scaling beyond PhDs explicitly 
commits to non-degree pathways. The comparators 
are converging on a shared set of elements: 1) anchor 
commitment, 2) dedicated state capital, 3) a designated 
regional body, and 4) sub-PhD pathways. The Bay 
Area’s underlying assets match or exceed those of the 
comparator regions on most dimensions; the gap is 
organizational.
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Figure 5

 2025 Quantum Computing-Related Company Revenue

Source: Quantum Economic Development Consortium, State of the Global Quantum Industry 2026.
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Findings: Where the Gaps Are
The Bay Area has the highest density of quantum 
assets in the nation, but to convert those assets into a 
durable, job-creating quantum economy requires  an 
organizational layer that is currently missing.

Ecosystem Resilience: 
Many of the region’s most critical inputs, including 
cryogenics, advanced packaging, control electronics, 
and helium-3, are concentrated in a small number 
of foreign suppliers, and no regional institution can 
assemble firm-level supplier risk into a picture the 
region can act on. The sub-PhD technician shortage 
compounds the exposure: redundant capacity cannot 
be operated without trained operators to run it.

Commercialization 
Throughput: 
The binding constraint is user activation, not hardware. 
The region holds banks, life-sciences firms, payments 
companies, and cybersecurity firms that could 
anchor structured demand, but without an organizing 
framework their activity is fragmented and too few 
application-layer translators exist to connect quantum 
capability to applied domains. (This finding rests on 
supply-side interviews; the region’s end-user firms were 
not interviewed within the project window.)

Regional Competitiveness: 
The Bay Area’s standing remains strong on every input 
measure: research depth, technical talent, venture 
capital, and a long federal award record. Its exposure 
is forward-looking. The next generation of large, multi-
year federal programs will reward regions organized into 
coherent coalitions, and PsiQuantum’s move to Chicago 
and Sygaldry’s to Ann Arbor show that company 
formation here does not guarantee scale-up here.

Implementation Feasibility: 
California has built the state-level half of the 
coordinating architecture through Quantum California 
and named the Bay Area as a quantum region in 
the State Economic Blueprint. What is needed now 
is a regional entity that would serve as an interface 
between statewide policy and its day-to-day execution. 
A regional coalition increases eligibility for federal 
funds and can enable state mechanisms such as the 
Employment Training Panel (ETP) and the community 
college and apprenticeship systems to be activated in 
support of the sector.68 69 70    

The Pattern: 
In every case the underlying asset is present and the 
organizing function is absent: the suppliers exist but 
their aggregate risk is invisible, the end users exist but 
their demand is unaggregated, the research and talent 
and capital exist but are not assembled into a coalition 
that federal programs can recognize, and a state policy 
body exists but has no regional counterpart through 
which it can execute.

Each missing function belongs to a level that sits below 
the state and above the individual firm, and no actor 
currently occupies it. 

The diagnosis points to one clear conclusion: the Bay 
Area does not need to manufacture quantum capacity; it 
needs to create a regional coordinating layer that would 
maximize the capacity it already has. The following 
recommendations outline that layer. The first charters 
the regional administrative organization itself, and the 
remaining four describe what that would enable: supply-
chain visibility, aggregated end-user demand, shared 
testbed capacity, and a sub-PhD workforce pathway 

Recommendations:

By creating a regional connecting entity, the Bay Area 
can strengthen and expand its leadership position 
in quantum technology in the years to come. The 



21

recommendations that follow address structural features 
where additional regional coordination would materially 
enhance outcomes within the AB 940 timeline.

Recommendation #1 is the enabling move. It 
creates the institutional capacity needed to advance 
Recommendations #3, #4, and #5. Recommendation 
#2 can move independently. Regional Competitiveness 
is addressed through the package as a whole, rather 
than through a single intervention. A region with an 
authoritative organizing entity, organized end-user 
demand, shared infrastructure, and a stronger sub-PhD 
workforce pipeline is better positioned to retain firms, 
win federal awards, and capture the economic value of 
its quantum assets.

How each recommendation maps to the 
diagnostic criteria71 

The criteria function diagnostically, naming where 
the status quo is failing. The matrix below maps each 
recommendation to the failure mode it primarily 
addresses, along with secondary effects and 
implementation dependencies. The marks indicate 
which diagnostic function a recommendation performs; 
they are not scores, and the recommendations are not 
ranked against one another.

Recommendation #1: 
Charter a Bay Area Regional 
Coordinating  Entity
The comparator regions point to a recurring structural 
feature, clearest in Illinois and the Mountain West: a 
state-level body sets policy direction, and a separate 
regional body does the day-to-day work of coordinating 
universities, suppliers, anchor firms, and end users. 
California now has the state-level half. Quantum 
California, designated under AB 940 with the Bay Area 
named as Region E in the State Economic Blueprint, 
is the statewide coordinator. What is missing is the 
regional body that organizes day-to-day execution. A 
standing regional organization would also strengthen 
the Bay Area’s position in federal competitions: both 

EDA Tech Hubs and the NSF Regional Innovation 
Engines fund pre-formed regional consortia, and a 
chartered organization makes the Bay Area eligible 
for both. Massachusetts illustrates the alternative, 
holding coordination at the state level through the 
Massachusetts Technology Collaborative; that model 
can serve a compact single-metro state, but not a 
state whose Blueprint divides it into distinct regional 
economies.
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Federal funding pathways
Federal funding follows organized regions. The two 
place-based programs created under the CHIPS and 
Science Act have invested in regional consortia: in 
July 2024 the Economic Development Administration 
awarded $504 million in implementation funding to 
twelve designated Tech Hubs, with individual awards 
ranging from roughly $19 million to $51 million72, and 
the National Science Foundation’s Regional Innovation 
Engines program funds coalitions at up to $160 million 
over ten years.73 Both programs fund only pre-formed 
consortia, with a designated lead organization and 
governance in place before the competition opens.74 A 
third stream of federal investment is already anchored 
in the region: in November 2025 the Department of 
Energy renewed all five National Quantum Information 
Science Research Centers, a $625 million commitment 
that includes $125 million over five years for the 
Quantum Systems Accelerator led by Lawrence Berkeley 
National Laboratory.75 A Bay Area coalition organized 
in 2026 would be positioned to compete the next 
time these programs open a round, and to pursue 
whatever successor programs emerge from the federal 
commitment to quantum.

Implementation considerations 
and host candidates
A different question is  where to house such an entity. 
One path embeds the function in an institution that 
already exists; the other builds something new for the 
purpose. In either case the organization should be a 
public or nonprofit body. Competing firms will not share 
roadmaps with a rival, federal place-based programs 
require an eligible recipient, and the role demands a 
mandate that outlasts any one company’s interests. 

The regions that have built this layer have gone both 
ways. Illinois and Maryland anchored coordination in 
a research university (through the Chicago Quantum 
Exchange at the University of Chicago and the Capital 
of Quantum at the University of Maryland), while New 
South Wales kept it academic but spread governance 
across four universities. Massachusetts and Colorado 
chose dedicated bodies instead: Colorado built 
the independent nonprofit Elevate Quantum, and 
Massachusetts is moving to create a quasi-public state 
center through legislation now pending. 

In the Bay Area, the embedding path has two plausible 
homes. The Bay Area Council and Bay Area Council 
Economic Institute, which commissioned this analysis, 
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already convenes regional business and research 
leaders through the Bay Area Science and Innovation 
Consortium (BASIC) and could absorb this function 
relatively quickly. The University of California Office 
of the President offers the opposite profile, academic 
credibility and statewide reach. A new coalition based 
on the Elevate Quantum model would mean an 
independent nonprofit created for the role, slower to 
stand up but unencumbered by any existing institution’s 
interests. 

Which of these suits the region is a decision for 
stakeholders and GO-Biz, guided by four requirements: 
neutrality among competing firms and laboratories, 
eligibility to receive and steward federal funds, 
convening reach across the region’s national 
laboratories, universities, and companies, and durability 
beyond a single funding cycle. 

Recommendation #2: Establish 
a Regional Supply-Chain 
Visibility Initiative
The Bay Area’s quantum supply chain is custom, 
fragile, and increasingly strategic, with single-vendor 
concentration on dilution refrigerators, control 
electronics, and advanced packaging.76 What cannot 
be established from outside the firms themselves is the 
specific configuration of supplier dependencies inside 
the Bay Area ecosystem. 

Two operational models exist. QED-C’s member-survey 
methodology aggregates supplier-concentration 
data under confidentiality protections, with firms 
disclosing without identifying themselves to peers. 
IBM’s Japan testbed model publishes specifications, 
lets candidate vendors develop to them, and evaluates 
against published criteria, a way to grow alternate 
suppliers in concentrated markets.77 None of the five 
comparator regions has named supply-chain visibility 
as a workstream, so this is one area where the Bay Area 
could lead the other regions.

Candidate Bay Area pathway

A periodic stakeholder-perception survey should be 
conducted every 1-2 years. The reports should be 

aggregated by a designated regional entity under 
member-controlled confidentiality. The visibility work 
could feed directly into the Quantum California sector 
strategy and subsequent federal funding applications. 
Confidentiality-aware aggregation sacrifices specificity, 
but can get data from firms that would otherwise 
decline to disclose.

Recommendation #3: Convene 
a Regional End-User Demand-
Aggregation Coalition
User activation is the binding constraint on Bay 
Area commercialization throughput. The region has 
the end-user firms that would, in principle, anchor 
structured quantum demand across financial services, 
semiconductors and computing, life sciences, payments, 
and energy. They are not yet organized, however, 
around demand aggregation.Demand aggregation, 
in the structured form used by reference comparators, 
converts fragmented end-user activity (many small 
exploratory programs across many firms, none 
individually large enough to drive vendor commitment) 
into a single structured counterparty with pooled 
use cases, shared pre-competitive R&D pilots, and a 
coordinated voice in state-level engagement. The goal 
would be to make the region’s latent quantum demand 
visible to vendors and to GO-Biz simultaneously, in a 
form that can be built for and funded against.

Candidate Bay Area Pathway

A formal end-user coalition, hosted by the Bay Area 
Council or a comparable regional administrator, could 
organize explicit membership, shared use cases, and 
structured pre-competitive R&D pilots. The model 
would resemble Duality, but would focus on enterprise 
and public-sector adopters rather than startups. The key 
design challenge is additive value. Because many target 
firms already participate in vendor-led networks, a Bay 
Area coalition would need to offer something distinct: 
California-specific policy convening, shared demand 
signals, and coordinated engagement on state and 
federal funding opportunities. 



24

The Bay Area’s Quantum Ecosystem

Recommendation #4: Support 
Shared Testbed Capacity for 
Early-Stage Quantum Access
Bay Area startups need faster access to quantum testing 
infrastructure. Interviews from across the quantum 
stack converge on the same ideal model: fabrication 
access, shared cryogenic cooling, multi-modal testing, 
co-located workspace, and on-site technical support. 
The Bay Area has pieces of this system distributed 
across SLAC, Berkeley Lab, UC Berkeley, Stanford, and 
Rigetti’s Fab-1.78

Today, non-affiliated startups rely on CRADA pathways 
that can take three to six months to establish, a timeline 
that does not match startup product cycles. This 
recommendation is less about buying equipment first 
and more about creating a usable operating model.

Three shared-facility models work in other regions 
on different access architectures. Bluefors operates a 
Lab-as-a-Service facility in Chicago through the Bloch 
Quantum Tech Hub, with bring-your-own-chip rental 
access.79 The Israeli Quantum Computing Center at 
Tel Aviv University offers both bring-your-own-chip 
cryogenic testbed access and full remote and cloud 
access to a multi-vendor open-architecture facility.80 

Quantum Commons in Arvada, Colorado anchors 
Elevate Quantum’s Tech Hub designation with a 70-acre 
campus that combines an open-access superconducting 
and atomic-optics lab, a photonic-integrated-circuit 
fabrication facility, shared office space, and on-site 
training programs. Its defining feature is co-location: the 
shared facility is operated by the regional coordinating 
body rather than standing alone, the structure this 

recommendation points toward for the Bay Area.81  
Across all three, the operational model, not the 
hardware, is the key.

These models connect to federal cost-share funding 
pathways. Federal-state cost-share for research 
infrastructure is well-established practice; state dollars 
multiply at each Technology Readiness Level (TRL) 
stage.

Illinois proved adept at leveraging federal funds. The 
state invested $200 million in the Chicago Quantum 
Exchange under the Rebuild Illinois capital program, 
and its anchor laboratories, Argonne and Fermilab, 
lead two DOE QIS Research Centers funded at $115 
million each at launch and renewed in November 2025 
at $125 million each, a combined $480 million in federal 
commitments across the two award cycles.82 California’s 
current quantum-specific state appropriation is $4 
million in the 2025–26 budget.83 The Illinois playbook is 
available, and it scales.84 

State, local government and business support for 
existing federally-funded testbeds that are subject 
to being recompeted or to changed funding flows is 
important. Similarly, state and local government and 
business should consider direct support for new facilities 
that expand regional capacity and user access and 
accelerate technology commercialization. Facilities of 
this kind will be important to retaining, attracting and 
growing innovative quantum companies in the region.

Candidate Bay Area pathway

One option is a dedicated shared quantum testbed on 
the Bluefors Chicago Lab-as-a-Service model, vendor-
neutral across qubit modalities, potentially co-located 
with the regional administrative organization established 
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in Recommendation #1. This is the most capital-
intensive recommendation in this report, with cost-share 
leverage realized over multi-year federal program 
cycles. The constraint is operational readiness: without 
trained staff, fast contracting, and startup-oriented 
access rules, a shared facility could recreate the access 
problem rather than solve it.

Recommendation #5: Activate 
a Sub-PhD Workforce Pathway 
Program
Every comparator region with a workforce strategy 
that scales beyond PhD production has an explicit 
commitment to non-degree pathways. The Bay 
Area currently routes quantum training through PhD 
programs but has lacked formal workforce training 
programs at a lower level. Berkeley Lab’s Academic 
Learning Internship and Training  (A-LIFT) Office, 
however, has been running Q Camps (quantum, 
computing, mathematics and physics) since 2022 in a 
joint summer program with Sandia National Laboratory 
to expose high school students to quantum science. 
A similar program has supported a summer quantum 
program for educators. More recently the lab has 
developed a quantum “boot camp” in partnership with 
Berkeley City College that starting in July 2026 will offer 
students a three-week program combining lectures 
on fundamental concepts, technical workshops, and 
interaction with industry leaders.

California-specific deployment infrastructure

California has more sub-PhD workforce infrastructure 
than any other state. The Employment Training Panel 
disburses about $115 million per year in across-the-
board industry-funded training. California has roughly 
four times more apprentices than any other state, 
with 660,000 in earn-and-learn programs and 230,000 
recognized apprentices.85 The Applied Materials 
apprenticeship program follows a concrete template: 
paid by the company, curriculum co-developed with 
community colleges and the UC and CSU systems, 
with a career pathway running from community college 
through bachelor’s and beyond.86 The necessary 
workforce development infrastructure exists; it just 

isn’t configured for quantum-specific roles. The state 
will not commit ETP funding to a sector-specific 
program without demonstrated employer demand, a 
coordination problem that the regional administrative 
organization in Recommendation #1 would be 
structurally positioned to solve.

Candidate Bay Area pathway

A quantum technician certificate at one or more Bay 
Area community colleges with adjacent technical 
curricula, built around the QED-C Knowledge, Skills, 
and Abilities (KSA) taxonomy, funded through ETP, with 
employer commitments aggregated by the regional 
administrative organization, integrated with the UC 
system through a transfer pathway modeled on Applied 
Materials. Workforce pipelines produce graduates over 
a two-to-four-year cycle.

The case for action is empirical: the comparator 
regions examined here, Illinois, the Mountain West, 
Maryland, Massachusetts, and New South Wales, have 
organized comparable or weaker underlying assets 
into more coordinated configurations, and most have 
captured federal and state capital at scale as a result. 
The Bay Area’s position remains very strong but is not 
self-executing. Acting on these recommendations in 
2026, in alignment with Quantum California’s Quantum 
Sector Strategy, positions the region for the next federal 
program cycles. Deferring action concedes that ground 
to regions already organized to capture it.

Future Research Agenda
Each recommendation lends itself to a distinct 
line of follow-on research that would translate the 
recommendation into a concrete proposal.

	■ Recommendation #1. A scoping study comparing 
the candidate institutional forms identified in this 
report (an existing organization such as the Bay Area 
Council and Bay Area Council Economic Institute 
operating through BASIC, a new coalition on the 
Elevate Quantum model, or an existing public 
institution such as the University of California) 
framed around  the four requirements set out in 
the implementation discussion: neutrality among 
competing firms and laboratories, eligibility to 
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receive and steward federal funds, convening 
reach across the region’s laboratories, universities, 
and companies, and durability beyond a single 
funding cycle, in support of whichever form regional 
stakeholders select.

	■ Recommendation #2. A longitudinal Bay Area 
supply-chain visibility study, extending the 
stakeholder-perception methodology piloted in 
this report into a one-to two-year reporting cycle, 
segmented by firm size, establishing a baseline 
measurement of perceived concentration and 
changes over time.

	■ Recommendation #3. A structured pre-coalition 
assessment of Bay Area end-user firms, quantifying 
the scale and shape of latent quantum demand 
across the relevant sectors (financial services, 
semiconductors and computing, life sciences, 
payments, and energy), establishing the regional 
demand baseline and identifying the highest-
leverage anchor participants.

	■ Recommendation #4. A shared-facility scoping 
study specifying site, hosting institution, access 
policy structure (rental tiers, CRADA bypass, vendor 
neutrality across qubit modalities), and operational 
staffing requirements. State and local government 
and business support for federally funded testbeds 
in the region that may be re-competed or subject 
to changed federal funding flows, and/or direct 
support to maintain critical industry-facing research 
capabilities. 

	■ Recommendation #5. A KSA-to-curriculum 
translation study, conducted in partnership with 
selected Bay Area community colleges and the 
California Community Colleges Chancellor’s Office, 
translating the existing QED-C taxonomy into 
specific community college curriculum modules with 
appropriate accreditation.

Conclusion
The Bay Area is home to the most diverse and powerful 
infrastructure for the development of quantum 
computing in the nation. That strength builds on a 
combination of basic research, test facilities, corporate 
investment, an entrepreneurial environment, strength in 
electronics and digital technologies, and a deep talent 
base that these underlying technologies have enabled. 
The Bay Area is also an incubator of technologies 
and companies, where emerging companies that 
are small today could become the industry leaders 
of the future. As quantum is an emerging field, test 
beds are particularly important to its development. 
All these components operate as a system where the 
effectiveness of their interactions will have growing 
importance. 

The Bay Area reached its leadership position in quantum 
without a roadmap or a deliberate plan. It now has the 
benefit of comparator regions to learn from, and a view 
of the path forward. The policy window created by AB 
940 is the moment to put these coordinating structures 

in place: a regional administrative entity, organized 
supply-chain visibility, aggregated end-user demand, 
shared testbed access, and a sub-PhD workforce 
pathway. 

The ability to scale is particularly important as quantum 
expands to reach commercial and non-commercial 
markets. The Bay Area, with the United States, must 
generate not only new ideas and technologies but 
companies that can grow in place. Building on these 
assets now will enable accelerated quantum growth in 
the Bay Area, so that the region, and with it California 
and the United States, captures the economic, 
workforce, and strategic returns of quantum as it 
matures over the coming decades.
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Appendix A: Criteria Definitions
The four diagnostic criteria used in this report function 
as yardsticks for diagnosing where the status quo is 
failing to convert Bay Area capacity into capture. Each 
names a distinct failure mode, identifies the indicators 
that would tell whether that failure is occurring, and 
points to the evidence base used in the analysis. 
Workforce considerations run through several criteria 
as a cross-criterion thread rather than as a separate 
criterion.

Criterion 1: Ecosystem 
Resilience
The degree to which the Bay Area quantum ecosystem 
can absorb supply-chain disruptions, the loss of a key 
facility, or shifts in federal funding without significant 
degradation of its research and commercialization 
capacity. The status quo fails this criterion when 
critical enabling inputs and facilities concentrate at 
single points of failure with no near-term substitutes; 
failure indicators include the share of inputs sourced 
from concentrated non-U.S. suppliers, the number of 
organizations dependent on a single shared facility, 
federal-vs-non-federal funding ratio, lead time to 
replace key components, tariff exposure, and supply-
chain opacity.

Criterion 2: Commercialization 
Throughput
The rate at which Bay Area quantum research and 
hardware converts into deployed applications and 
reaches end users running production or pilot 
workloads. The status quo fails this criterion when 
deep research capacity is not matched by structured 
demand-aggregation, application-translator workforce, 
or quantum-specific commercialization pathways; 
failure indicators include the number of structured Bay 
Area end-user partnerships, the ratio of production to 
research-and-development buyers, the presence of 
a sustained quantum-specific accelerator analogous 

to Duality, and the production of application-layer 
translators relative to physics and hardware specialists.

Criterion 3: Regional 
Competitiveness
The Bay Area’s standing as a recognized location 
for quantum investment, talent, firm location, and 
federal funding, relative to peer U.S. quantum hubs 
and international competitors. The status quo fails 
this criterion when capture rate of the region’s own 
opportunity does not keep pace with its capacity; failure 
indicators include firm and facility location decisions 
made out-of-region (PsiQuantum to Chicago, Sygaldry 
to Ann Arbor), mid-career and sub-PhD talent migration 
to lower-cost peer hubs, federal funding capture rates 
relative to peer hubs, and inclusion of quantum as a 
sector in regional economic plans (a prerequisite for 
federal economic-development funding).

Criterion 4: Implementation 
Feasibility
The institutional and capital conditions under which 
a coordinated regional quantum strategy can be 
executed. The status quo fails this criterion when 
the conditions for execution (deployable funding 
mechanisms, federal-program eligibility, state-
level capital matched to federal cost-share, and an 
authoritative regional organization) are absent or 
fragmented, rather than because the strategy itself 
is infeasible in principle. Failure indicators include 
eligibility for federal regional-coalition programs 
(EDA Tech Hubs, NSF Engines), state-level capital 
appropriated to match federal funding, presence of 
deployable workforce mechanisms (e.g., Employment 
Training Panel) configured for sector-specific use, and 
presence of a regional administrative organization 
with authoritative mandate to interface with statewide 
coordination.
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Cross-Criterion Workforce 
Thread
Workforce surfaces across all four criteria rather 
than as a separate criterion. Sub-PhD operational 
talent constrains Resilience (technicians needed to 

operate cryogenic redundancy capacity), Throughput 
(application-layer translators are the binding 
commercialization workforce), Competitiveness (mid-
career retention drives migration to lower-cost peer 
hubs), and Feasibility (state mechanisms exist but 
require aggregated employer demand).

Appendix B: Interview Sample
Seven semi-structured stakeholder interviews informed 
this report, conducted between February and April 
2026. Interviews ranged across the principal layers 
of the Bay Area quantum ecosystem: three national 
laboratories representing the federal research base; 
three full-stack quantum companies representing the 
established hardware and platform layer; and one 
software startup representing the early-stage application 
layer. The sample is weighted toward research-base and 
hardware perspectives, consistent with the Bay Area’s 
ecosystem composition; gaps in end-user perspective 
(notably financial services, life sciences, and aerospace 
and defense) are flagged in the Future Research Agenda 
as a priority for follow-on work.

To protect the candor of contributors, observations are 
attributed throughout the report by interview number 
and a generic descriptor. The full anonymized roster is 
reproduced below.

Interview 1: National laboratory

Interview 2: Full-stack quantum company

Interview 3: Full-stack quantum company

Interview 4: National laboratory

Interview 5: National laboratory

Interview 6: Full-stack quantum company

Interview 7: Software startup

Interviews ran approximately 45 to 60 minutes and were 
conducted virtually under a non-attribution agreement.

Two less structured exchanges with leading quantum 
companies also informed the analysis
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Appendix C. Bay Area Quantum Ecosystem 
Asset List
The 74 entities in the Bay Area Quantum Ecosystem interactive asset map, grouped by the map’s Pillar / Category 
taxonomy. Color bands and category labels correspond to the legend used in the interactive map.

Source: Bay Area Quantum Ecosystem interactive map (bay-area-quantum-ecosystem.netlify.app), Northern 
California megaregion (BACEI 21-county definition). “Cross-cutting / Multiple” denotes organizations active across 
more than one quantum technology domain; “Outside-megaregion comparator” entries lie beyond the 21-county 
region and are shown for benchmarking.
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