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1. Executive Summary
Why, Why North Texas, Why Now

Quantum is an existential opportunity. Economics are being written right now, either by us or some other
states/nations. See Appendix B for examples of Hybrid Quantum use cases.

North Texas occupies a differentiated position in the national quantum landscape. While regions such as
Austin, Boston, and Chicago emphasize quantum hardware fabrication or foundational research, North
Texas is optimized for application-led quantum adoption, systems integration, and workforce deployment
at scale.

Done at moderate scale, North Texas can expect the integration of quantum technologies into its economic
ecosystem to yield:

e GDP Contribution: $120.2B cumulative; $8.01B average annual; $17.0B in 2040
e Investment Capital Attracted: $16.32B cumulative (avg $1.09B/yr; $2.18B in 2040)

e Job Creation (incremental headcount, quantum): 89.0K
e Supported Jobs in 2040: 220K

The region’s strengths include dense concentrations of aerospace and defense contractors, hospitals
medical schools, and biotech, telecommunications infrastructure, financial services firms, logistics hubs,
advanced manufacturing, and one of the nation’s largest data center footprints—all integrated with Tier-1
research universities and a rapidly scaling technical workforce.

The timing is urgent. Texas has passed the Texas Quantum Initiative (HB4751) that is focused on the
integration of quantum solutions into the Texas economy, the federal government has established
Post-quantum cryptography (PQC) transition mandates, Al and high-performance computing are
converging, CHIPS Act follow-on investments are in full swing, , and the Department of Defense
modernization priorities are converging, as well (Appendix A). North Texas must be positioned to convert
quantum readiness into near-term economic competitiveness and national-security impact.

This blueprint defines the North Texas Quantum Economy as:



A coordinated, vendor-integrated, multi-sector ecosystem that accelerates the research, adoption,
development, commercialization, and governance of quantum technologies—computing,
communications, and sensing—across the region’s major industry clusters.

Or more directly as: The integration of competition, safety, security, and operationally essential quantum
technologies into the workflows of the North Texas economy.

North Texas is not a quantum hardware development and manufacturing region; it is a quantum systems
integration and applied use case region.

The Blueprint outlines the collaborations, capabilities, infrastructure, workforce, and partnerships
necessary to promote the development and success of the range of organizations that will contribute to
establishing North Texas as a national leader in quantum-enabled work-flow innovation.

2. Strategic Vision
Vision

North Texas becomes the premier U.S. hub for quantum-enabled industry adoption, with a focus on
applied use cases, workforce development, and integration with classical Al, HPC, and semiconductor
ecosystems.

Mission

To establish partnerships among North Texas’ universities, industry, government, and civic partners to
accelerate quantum readiness, commercialization, and workforce development across the region.

Core Collaboration Principles
e Vendor-neutral, capability-driven integration
e Industry-first need, Case Study, and Use Case Development
e University collaboration, research, and consulting
o Workforce at scale
e Interoperability with Al, HPC, and semiconductor ecosystems

e Statewide alignment through Texas Quantum Advisory Council (TQAC), QUBIT Fund, and Texas HB
4751 mandates

e Federal competitiveness (NSF, DOE, DoD, NIST, CHIPS, QIST)

3. Regional Guidance Framework

3.1 Role of Municipalities and Economic Development Corporations



Municipal governments and regional economic development corporations are critical enablers of the North
Texas economy, and the North Texas quantum economy (NTQE) is no different. Their participation ensures
alignment with workforce development, infrastructure planning, supply chain development, and regional

growth objectives.

Cities contribute through site access for pilots and testbeds, expedited permitting, targeted incentives,
workforce co-funding, and participation in state and federal grant matching programs.

Municipalities benefit from high-quality job creation, enhanced national visibility, increased federal
investment, and long-term economic resilience tied to next-generation technologies.

3.2 Proposed Coordination Activities

TRA will establish and support voluntary community leadership groups whose contributions will enable the
group members and the community to capture best practices, eliminate redundancy, and coordinate

opportunities.

Advisory / Collaboration Structures:

Component
Executive Council

University
Capability Hubs

Industry Working
Groups

Vendor
Integration Forum

Federal Alighment
Working Group

3.3 Coordination Outputs

Contributors
University VPRs, major
industry CTOs, civic leaders

University thematic research centers
(computing, algorithms, sensing,
coms, workforce, etc.)

Aerospace, defense, logistics,
finance, healthcare, energy,
manufacturing, telecom,
semiconductors,

digital infrastructure.

lonQ, IBM, D-Wave, QuEra, Xanadu,
PQC/QKD vendors

Collaborative regional effort
coordinating capture of opportunities
with NSF, DOE, DOD, NIST, CHIPS
programs

e Regional quantum strategy

Roles
Individual organization policy,
community strategic insight

Collaboration and research in
quantum science and technology,
quantum test beds, industry,
workforce, and consulting
Establish industry needs, use case
opportunities, project formation,
funding, and contribute to quantum
test bed development

Quantum test bed infrastructure,
application engineers, & funding

Proposal support and development



e |ndustry needs roadmaps

e Use caseroadmaps

e Testbed proposals

o University capability development targets
o Workforce pipelines

e Shared infrastructure plans

e Federal and state proposal support and coordination

4. North Texas Quantum Capability Map

North Texas is not a quantum hardware manufacturing region; it is a quantum systems integration and
applied use case region.

4.1 Core Regional Capabilities
¢ Quantum computing access & integration (cloud-based, hybrid workflows)
e Quantum sensing R&D (defense, aerospace, medical)
e Quantum communications pilots (QKD, PQC transition)
e Al + quantum hybrid workflows
e Semiconductor packaging, testing, and materials
e Data center infrastructure & cooling innovation
o Defense-grade secure communications
e Tier 1 quantum-related university research, curriculum, and degrees

4.2 Institutional Strengths

Institution Example Strengths
UT Dallas Quantum materials, photonics, semiconductor research

. Aerospace integration, defense partnerships, photonics,
UT Arlington .
semiconductors, workforce

UTA Fort Worth Workforce, applied engineering

SMU Quantum algorithms, HPC, finance, workforce



Institution Example Strengths

TCU Business integration, policy, ethics
UNT Materials science, workforce pipelines

Dallas College / Collin College/

Technician training, workforce scaling
Tarrant College

5. Industry Problem Use Case Roadmaps

This section is the heart of the blueprint: examples of what quantum actually can do for North Texas
industries.

Industry Engagement and On-Ramp Model

The NTQEI is designed to enable industry engagement without requiring large upfront commitments.
Industry may engage through:

e Participation in industry working groups to identify needs, university partnerships and opportunities
¢ Specification and sponsorship of use cases and applied quantum pilots

¢ Design, access, and support for shared regional testbeds

e Participation in workforce training and reskilling programs

5.1 Aerospace & Defense (Examples: Lockheed Martin, Raytheon, Bell, L3Harris)

Quantum sensing for navigation, ISR, and GPS-denied environments
e Quantum-secure communications for defense supply chains
e Materials discovery for lightweight composites
e Optimization for mission planning and logistics
e PQC transition for defense contractors
5.2 Logistics & Supply Chain (Examples: DFW Airport, FedEx, BNSF, Amazon, AA, SWA)
e Route optimization, scheduling, and crisis response
e Quantum-enhanced predictive maintenance
e Secure communications for critical logistics nodes
¢ Quantum sensing for cargo inspection

5.3 Finance & Insurance (Examples: Dallas Fed, major banks, fintech)
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e Quantumrisk modeling
o Portfolio optimization
e Fraud detection with hybrid quantum Al models

e PQC transition for financial institutions

5.4 Healthcare & Biotech (Examples: UTSW, Children’s, Baylor Scott & White, Parkland, McKesson)
¢ Quantum simulation for drug discovery
¢ Medical imaging enhancement via quantum sensing
e Secure patient data transmission
e Optimization of hospital operations
e Clinicaltrial optimization
5.5 Energy & Utilities (Example: Oncor, Vistra, ExxonMobil, and others)
e Grid optimization/crisis response
e Quantum sensing for pipeline monitoring
e Materials discovery for batteries and catalysts

e PQC transition for critical infrastructure

5.6 Semiconductor & Advanced Manufacturing (Tl, Qoro, Global Wafer, SMU SC Hub, UTD, UTA)
e Materials modeling
e Process optimization
e Quantum-classical co-design

e Workforce pipelines for technicians and engineers

6. Vendor Integration Strategy
North Texas should adopt a multi-vendor, multi-architecture strategy.
6.1 Example Quantum Computing Vendors

e |onQ (trappedion)

e |IBM (superconducting)



e D-Wave (annealing)
¢ QuEra (neutral atom)
e Xanadu (photonic
6.2 Example Quantum Communications Vendors
e QKD vendors (Toshiba, ID Quantique)
e PQC vendors (SandboxAQ, Quantinuum, PQShield, lonQ)
6.3 Example Types of Quantum Sensing Vendors
¢ Cold atom sensing companies
o RF quantum sensing startups
e Medical quantum imaging innovators
6.4 Integration Model
e Tothe extent possible, vendor-neutral testbeds
e Shared regional procurement
e Jointtraining programs

e Multi-vendor benchmarking

7. Infrastructure Blueprint
7.1 Regional Quantum Testbeds
e Quantum computing access nodes
e Quantum communications pilot corridors
e Quantum sensing demonstration sites
7.2 Data Center Integration

North Texas is a data center powerhouse.
Quantum integration includes:

e Hybrid quantum-classical workflows
e Cryogenic cooling innovation
¢ PQC transition for data centers

e Al + quantum orchestration



o Fiber- North Texas has extensive dark fiber from its telecom and data-center history, which can
support quantum key distribution. The main economic opportunity is to deploy new high-speed
fiber specifically designed for guantum communications.

7.3 Semiconductor & Materials Infrastructure
e Packaging and testing facilities
e Materials characterization labs

o Photonics fabrication partnerships

8. Workforce Blueprint

8.1 Workforce Tiers

Tier Description
Tier 1: Quantum-Aware Workforce  Workers trained in PQC, basic quantum concepts
Tier 2: Quantum-Enabled Workforce Engineers, data scientists, technicians

Tier 3: Quantum Specialists Researchers, algorithm developers, physicists
8.2 Regional Workforce Programs

e Dallas College quantum technician program

e UTD/SMU quantum engineering tracks

e |Industry micro-credentials

e PQC bootcamps for IT departments

e Defense contractor workforce transition programs

9. Federal Alignment Strategy
Funding and Capital Stack Framework

The NTQEI is supported by a blended funding model designed to ensure sustainability, scalability, and rapid
deployment.

Primary funding categories include:

¢ Public funding: State of Texas programs (TIF, QUBIT, CPRIT, Space, and DPRIT), NSF, DOE, DoD, NIST, and
CHIPS Act incentives



¢ Industry co-investment, use case and pilot sponsorship
¢ Philanthropic and foundation support
¢ University cost-share and applied research funding
¢ VVendor in-kind contributions, credits, and training resources
North Texas must align with:
¢ NSF Regional Innovation Engines
e DOE QIS Centers
e DOD QIST programs
e NIST PQC transition mandates

e CHIPS Act manufacturing incentives

A Federal Alignment Working Group will support:
e Proposal development
e Partner matching
e Compliance

e Reporting

10. Implementation Roadmap
Phase 1 (0-12 months)

e Launch NTQE advisory groups

e Publish regional use case roadmaps

e Begin PQC transition pilots

e Establish vendor integration forum

e Launch workforce micro-credentials
Phase 2 (12-36 months)

¢ Deploy quantum communications corridor

e Stand up regional testbeds



e Launch multi-vendor benchmarking
e Secure federal funding
e Expand technician training
Phase 3 (36-60 months)
e Full-scale industry adoption
e Integrated quantum-classical data center workflows
o Regional workforce at scale

e National leadership in applied quantum innovation

11. Metrics for Success
e Number of industry-university teams and pilots
e Workforce training curricula, programs, and workforce trained
e Federaldollars secured
o Vendor partnerships established
e PQC transition milestones
e Publications, patents, and startups

¢ Regional economic impact

12. Conclusion

North Texas has assets, institutions, industry base, and strategic positioning to become a national leader in
quantum-enabled innovation. This blueprint provides the collaboration opportunities, capabilities,
infrastructure, and partnerships required to build a resilient, scalable, and future-proof quantum economy.

Implementation Philosophy

Implementing the North Texas Quantum Economy Initiative is not a single project, it is a sequenced
transformation. What is being built is a regional operating system for quantum-enabled innovation.
Execution must be phased, interlocking, economically feasible, and politically realistic.
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Appendix A

Example U.S. Quantum Program Activity

South Carolina Establishes University-Led Applied Quantum Projects in Transition to
Execution Phase — Quantum Computing Report

FAU brings quantum computing on-site in new partnership with D-Wave - FAU University Press

University of Marland Quantum Research | Division of Research

Governor Moore Announces $1 Billion “Capital of Quantum?” Initiative — Press Releases - News

- Office of Governor Wes Moore

Join Our Leading Quantum Program | Chicago Quantum Institute

Home | Chicago Quantum Exchange
NY State QUANTUM Consortium
Stony Brook Secures $300 Million Investment For Quantum Research And Innovation Hub

Pennsylvania Group Pushes $40 Million Quantum Initiative to Catch Up in High-Stakes
Technology Race

FloridaQuantum.org — A Statewide Commitment to the Future

New Mexico Commits $315 Million to Quantum Push, Launches DARPA Partnership

DOE National Quantum Information Science Research Centers

Department of War Prepares for Post-Quantum Cryptography Migration - HSToday

Quantum Computing’s Disruptive Potential in the Dow 30: Emerging Technological Leadership
and Market Positioning for Long-Term Growth

QBI: Quantum Benchmarking Initiative | DARPA

Quantum: It’s real. It’s here. And Colorado is leading the way | Colorado Office of Economic

Development and International Trade

Quantum Leap Challenge Institutes (QLCI) | NSF — U.S. National Science Foundation
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https://quantumcomputingreport.com/south-carolina-establishes-university-led-applied-quantum-projects-in-transition-to-execution-phase/
https://quantumcomputingreport.com/south-carolina-establishes-university-led-applied-quantum-projects-in-transition-to-execution-phase/
https://www.upressonline.com/2026/02/fau-brings-quantum-computing-on-site-in-new-partnership-with-d-wave/
https://research.umd.edu/capabilities/research-areas/quantum-research
https://governor.maryland.gov/news/press/pages/governor-moore-announces-1-billion-capital-of-quantum-initiative.aspx
https://governor.maryland.gov/news/press/pages/governor-moore-announces-1-billion-capital-of-quantum-initiative.aspx
https://quantum.uchicago.edu/
https://chicagoquantum.org/
https://westchestercatalyst.com/work/quantum-consortium/
https://thequantuminsider.com/2025/09/17/stony-brook-secures-300-million-investment-for-quantum-research-and-innovation-hub/
https://thequantuminsider.com/2026/01/05/pennsylvania-group-pushes-40-million-quantum-initiative-to-catch-up-in-high-stakes-technology-race/
https://thequantuminsider.com/2026/01/05/pennsylvania-group-pushes-40-million-quantum-initiative-to-catch-up-in-high-stakes-technology-race/
https://floridaquantum.org/
https://thequantuminsider.com/2025/09/02/new-mexico-commits-315-million-to-quantum-push-launches-darpa-partnership/
https://nqisrc.org/
https://www.hstoday.us/subject-matter-areas/cybersecurity/department-of-war-prepares-for-post-quantum-cryptography-migration/
https://www.ainvest.com/news/quantum-computing-disruptive-potential-dow-30-emerging-technological-leadership-market-positioning-long-term-growth-2510/
https://www.ainvest.com/news/quantum-computing-disruptive-potential-dow-30-emerging-technological-leadership-market-positioning-long-term-growth-2510/
https://www.darpa.mil/research/programs/quantum-benchmarking-initiative
https://oedit.colorado.gov/blog-post/quantum-its-real-its-here-and-colorado-is-leading-the-way
https://oedit.colorado.gov/blog-post/quantum-its-real-its-here-and-colorado-is-leading-the-way
https://www.nsf.gov/funding/opportunities/qlci-quantum-leap-challenge-institutes

Appendix B

Example Hybrid Quantum Computing Use Cases

1.0 Drug Discovery & Molecular Simulation

This is the most actively pursued use case. About 80% of biotech startups exploring quantum
computing are targeting drug discovery applications, reflecting intense focus on this use case.

Boehringer Ingelheim + Google Quantum Al Boehringer Ingelheim’s partnership with Google
Quantum Al, launched in 2021, explicitly focuses on developing quantum use cases for drug
discovery and design. Boehringer Ingelheim has also collaborated with PsiQuantum to explore
methods for calculating the electronic structures of metalloenzymes, which are critical for drug
metabolism (announced January 2025).

Bayer + Google Bayer and Google are leveraging quantum chemistry to predict molecular
properties at the atomic level.

Roche + Cambridge Quantum Computing (now Quantinuum) Roche is collaborating with
Cambridge Quantum Computing to simulate quantum-level chemical interactions with the goal of
discovering new Alzheimer’s treatments and, eventually, candidates for other diseases. Roche
used quantum machine learning to screen drug candidates for neurodegenerative diseases, with
this quantum-driven approach reducing the time for early-stage drug discovery by several months.

AstraZeneca + lonQ + Amazon Web Services + NVIDIA AstraZeneca collaborated with Amazon
Web Services, lonQ, and NVIDIA to demonstrate a quantum-accelerated computational chemistry
workflow for a chemical reaction used in the synthesis of small-molecule drugs (announced June
2025). AstraZeneca achieved a 20x speedup in drug discovery workflows using lonQ’s trapped-ion
quantum computers via Amazon Braket — the first time a major pharmaceutical company
demonstrated a meaningful quantum speedup on a real drug discovery task.

Pfizer + QC Ware Pfizer and QC Ware collaborated on a molecular discovery platform to disrupt
and accelerate pharmaceutical, chemical, and materials discovery, developing pharmaceutical
workflows to address differences in ligand binding.

Pfizer + Gero Pfizer and Gero are using hybrid quantum-classical architectures for therapeutic
target discovery in fibrotic diseases.

Other Active areas include mRNA Design & Vaccine Development, Protein Simulation & Peptide
Binding, Molecule Comparison & Neurological Disease Research, Crystal Structure Prediction &
Formulation, Clinical Trial Design & Optimization
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2.0 Logistics Hybrid Quantum Use Cases

A 2024 survey found that the transportation and logistics sector had the highest rate of early quantum
adoption among industries, with 63% of respondents reporting at least exploratory quantum projects.
Academic interest has surged: the number of relevant publications rose from just 2 in 2019 to over 20 in
2024. The U.S. Quantum Economic Development Consortium (QED-C) convened a dedicated
workshop in 2024 to map high-impact use cases for transportation and logistics, confirming that the
vast majority of identified applications are combinatorial optimization problems ideally suited to
quantum approaches.

The table below summarizes the key application areas, algorithms, reported performance gains, and
example organizations across hybrid quantum logistics use cases documented in this report.

Application Area Key Algorithm / Reported Gain

Example Organization

Method

Vehicle Routing (VRP /
TSP)

Fleet & Traffic
Optimization

Warehouse & Bin
Packing

Inventory & Demand
Forecasting

Workforce & Staff
Scheduling

Port & Multimodal
Planning

Maritime & LNG
Shipping

Last-Mile Delivery
Network

Cold Chain Routing

Quantum Annealing,

QAOCA

Hybrid QA + Classical

QUBO, Variational QA

QML, VQE

Hybrid NLP Solver

QAOA, D-Wave

Kerberos

Quantum simulation

QAOA hard-constraints

Hybrid classical-
quantum

5-18% cost
reduction

5-10% fewer miles

Up to 20% labor
savings

Significant stock
reduction

25 hrs — 2 min
roster

85% congestion

accuracy

Foundational model

Improved distribution

Reduced waste &
spoilage
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Aisin / D-Wave

Volkswagen, DHL

FedEx, Amazon

Ford, IBM/ExxonMobil

Save-On-Foods

Argonne / Logistics EU

IBM + ExxonMobil

Academic / DHL

Healthcare startups



Cybersecurity / PQC Post-quantum

cryptography

Threat mitigation Industry-wide

3.0 Example Finance Hybrid Quantum Use Cases

Hybrid quantum computing combines quantum processing units (QPUs) with classical computers to solve
problems intractable for either alone. In finance, quantum algorithms excel at combinatorial optimization, Monte
Carlo simulation acceleration, machine learning, and cryptographic key generation. The use cases below
represent confirmed, documented collaborations between leading financial institutions and quantum technology
providers as of Q1 2026. Each case shows tangible results — ranging from precision gains in predictive models to
100x runtime speedups — while also highlighting the current limitations of near-term hardware.

Seven use cases are profiled, spanning portfolio optimization, customer churn prediction, derivatives pricing,

quantum-safe cryptography, stress testing, and credit risk assessment.

Institution

Partner(s)

Use Case / Objective

Key Result

IBM / Vanguard IBM Quantum Research & 2024-2025 ETF portfolio optimization via 0.49% solution error;
Vanguard VQA on 109-qubit Heron QPU  hybrid outperformed
classical baseline at
scale
Itat Unibanco/ QC  QC Ware Corp, IBM 2022-2024 QML for customer churn +6% precision; +2%
Ware hardware prediction & credit risk withdrawal detection;
assessment fewer NN parameters
JPMorgan Chase/  IBM (Eagle 127q), AWS, 2024 Option pricing via QAE; ~100% runtime
IBM /AWS Caltech portfolio sub-problem reduction in option
decomposition pricing vs CPU
baseline
HSBC / Quantinuum, BT, Toshiba 2022-2025 Quantum-safe crypto keys for ~ Seamless blockchain
Quantinuum tokenized gold blockchain integration; ~45%
audit error reduction
Citi / Classiq / AWS  Classiq Technologies, Feb 2024 QAOA hybrid portfolio Validated platform
Amazon Braket optimization on cloud QPU viability; foundation for
quantum advantage at
scale
Goldman Sachs / QC Ware Corp, lonQ, AWS ~ 2022-2024 Quantum Monte Carlo for 100x speedup with
QC Ware / lonQ derivative pricing shallow circuits vs
classical Monte Carlo
Bank of Canada Internal research team Jun 2022 QMC for bank stress testing &  Confirmed quadratic
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macroeconomic DSGE
modeling

speedup pathway;
foundational
regulatory research



Appendix C

Example Quantum Use Case Evaluation Rubric

A structured rubric for assessing quantum-worthy, economically impactful, and actionable use
cases

Each criterion is scored on a 1-5 scale, where:
1=weak / unclear, 3 = moderate / emerging, 5 = strong / compelling.

1. Problem Significance & Economic Impact (Weight: 25%)

1.1 Economic Value Potential

e« 5: Addresses a high-value problem with measurable financial upside (cost savings,
revenue, efficiency, risk reduction).

e« 3: Moderate economic value; benefits plausible but not quantified.
e 1:Low orunclear economic relevance.
1.2 Strategic Importance
¢ 5: Directly tied to mission-critical operations, competitiveness, or regulatory drivers.
e 3:Important but not core to the organization’s strategy.
e 1: Peripheral or exploratory.
1.3 Cross-Sector or Statewide Impact
¢ 5: Benefits multiple sectors or statewide infrastructure/workforce priorities.
¢ 3: Benefits a single organization or sector.

e 1: Narrow or isolated impact.

2. Quantum Advantage Potential (Weight: 25%)

2.1 Problem-Quantum Fit

e 5:Strong alignment with known quantum-advantaged domains (optimization, simulation,
sensing, PQC).
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e 3: Possible alignment but requires further validation.
e 1:Weakor no alignment; classical methods likely sufficient.
2.2 Classical Baseline Limitations
e 5:Classical methods demonstrably insufficient or cost-prohibitive.
¢ 3:Classical methods are adequate but strained.
e 1:Classical methods fully sufficient.
2.3 Expected Time Horizon for Advantage
¢ 5: Near-term (0-3 years) feasibility on NISQ or early fault-tolerant systems.
¢ 3: Mid-term (3-7 years) with roadmap clarity.

¢ 1:Long-term (>7 years) with speculative assumptions.

3. Technical Feasibility & Readiness (Weight: 20%)
3.1 Data Availability & Quality
¢ 5: High-quality, accessible data; clear governance.
e 3: Data exists but requires cleaning or access agreements.
e 1:Dataunclear, siloed, or unavailable.
3.2 Integration with Classical Systems
e 5:Clear hybrid workflow; HPC/Al integration feasible.
e 3:Integration is possible but requires significant effort.
e 1:Unclear orimpractical integration.
3.3 Technical Maturity
¢ 5: Algorithms, models, or prototypes already exist.
e 3: Early research or conceptual models.

¢ 1: Notechnical foundation yet.

4. Organizational Readiness & Commitment (Weight: 15%)
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4.1 Stakeholder Engagement
e 5: Strong executive and technical champions identified.
e« 3:Some interest but unclear ownership.
¢ 1:Noclear stakeholders.
4.2 Resource Commitment
o 5:Budget, staff, and time allocated or planned.
e 3: Partial commitment; needs alignment.
e 1:Noresources identified.
4.3 Risk Tolerance & Innovation Culture
e 5:0rganization has a track record of adopting emerging tech.
¢ 3: Moderate openness.

e 1:Risk-averse or constrained.

5. Collaboration & Ecosystem Fit (Weight: 10%)
5.1 Fit with TQEA/TQAC Priorities
o 5:Strong alignment with statewide strategy, hubs, and workforce goals.
e 3: Moderate alignment.
¢ 1:Weak orunclear alighment.
5.2 Multi-Partner Collaboration Potential
o 5:Clear opportunities for cross-sector or multi-institution collaboration.
¢ 3:Collaboration possible but limited.
¢ 1:Single-organization scope.
5.3 Pre-Competitive Suitability
¢ 5:Well-suited for shared learning and joint development.
e 3:Some proprietary constraints.

e 1: Highly proprietary; limited collaboration.
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6. Risk, Ethics, and Security Considerations (Weight: 5%)

6.1 Cybersecurity & PQC Relevance
e 5:Directly addresses PQC transition or critical infrastructure security.
e 3:Some security implications.
¢ 1: No security relevance.

6.2 Ethical & Societal Impact

e 5:Clear positive societal or workforce benefits.

e 3: Neutral.

¢ 1: Potential negative impacts or unclear implications.

Scoring & Prioritization

Total Score Interpretation Recommended Action

90-100 High-impact, high-readiness Prioritize for pilot or immediate development

70-89 Strong potential Advance to feasibility assessment
50-69 Emerging but uncertain Conduct deeper scoping or research
<50 Low alignment or readiness Archive or revisit in future cycles

19



Appendix D

Example Quantum Use Case Pathway

1. Pathway from ideas to deployed quantum use case
You can treat the journey as a maturity curve:
1. Problem discovery & scoping (Pre-Stage / Stage 0-Il)

o Goal: Identify a business-critical problem that is hard or expensive classically
(optimization, simulation, ML, cryptography, etc.).

o Activities: Workshops with domain experts; map pain points; translate them into
mathematical problem classes (e.g., QUBO, Hamiltonian simulation).

o Output: 1-3 prioritized candidate use cases with clear value hypotheses and success
metrics.

o Reference: Aligns with “Stage 0-I: fundamental research and abstract algorithm discovery.”
2. Feasibility & instance identification (Stage Il)

o Goal: Determine whether specific instances of your problem could show quantum
advantage or at least “quantum usefulness” on near- or mid-term hardware.

o Activities:
= Complexity analysis vs. best classical methods.

= Down-select to instances that are classically painful (runtime, cost, accuracy) but
structurally promising for quantum.

o Output: A feasibility report: problem instances, target hardware class (NISQ vs.
fault-tolerant), and go/no-go recommendation.

o Reference: Mirrors “Stage IlI: finding hard, verifiable problem instances.”
3. Algorithm & architecture design (Stage lI-Ill)

o Goal: Map the problem to concrete quantum (or hybrid quantum-classical) algorithms and
estimate resource requirements.

o Activities:

= Choose algorithm families (VQE, QAOA, QML, amplitude estimation, etc.).
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* Runresource estimation: logical qubits, circuit depth, error-correction overhead,
runtime.

= Benchmark against classical baselines on small instances.

o Output: Technical design doc with algorithm choice, resource estimates, and expected
performance vs. classical.

o Reference: Part of “demonstrating advantage on real-world tasks under realistic
constraints.”

4. Prototype & proof-of-concept (Stage Ill)

o Goal: Show that the approach works on real or realistically scaled-down data, even if not
yet superior to classical.

o Activities:
» Implement circuits and hybrid workflows on cloud quantum services or emulators.
*= Integrate with a minimal classical pipeline (data prep, post-processing).
= Measure accuracy, stability, and runtime vs. classical baselines.

o Output: POC report and demo; refined understanding of when/if quantum advantage is
plausible.

5. Engineering for deployment (Stage IV)
o Goal: Turn the prototype into a robust, maintainable componentin a production workflow.
o Activities:
= Build APls/microservices around quantum calls.
= Add monitoring, logging, security, and fallback to classical methods.
= Optimize cost and performance (batching, scheduling, hybrid heuristics).
o Output: Production-ready architecture and runbooks.

o Reference: “Optimizing for implementation and deploying quantum solutions in production
workflows.”

6. Scale-up & portfolio management (Stage V+)

o Goal: Treat quantum as a portfolio of capabilities, not a one-off experiment.

o Activities:

» Expand to adjacent use cases; reuse patterns, libraries, and infrastructure.
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= Continuously re-benchmark as hardware and classical methods evolve.

o Output: Roadmap of quantum use cases with staged investments and sunset criteria.

2. Team required (core roles)
You don’t need a huge team, but you do need the right mix of domain, math, and engineering.
e Business/ domain lead
o Role: Owns the problem, value case, and success metrics; interfaces with stakeholders.

o Background: Senior leader or product owner in the target domain (finance, logistics, health,
energy, etc.).

e Quantum algorithms scientist / researcher

o Role: Chooses and adapts quantum algorithms; performs resource estimation; tracks state
of the art.

o Background: PhD-level or equivalent in quantum information, physics, or theoretical CS.
¢ Quantum software engineer

o Role: Implements circuits and hybrid workflows in SDKs (Qiskit, Cirq, Braket, etc.);
optimizes for specific hardware backends.

o Background: Strong software engineering plus quantum programming experience.
e Classical ML/ optimization engineer

o Role: Builds and maintains strong classical baselines; integrates quantum components
into existing pipelines.

o Background: ML, OR, or numerical optimization; comfortable with HPC/cloud.
e Systems / cloud architect

o Role: Designs the end-to-end architecture (data, APIs, security, observability) and manages
integration with cloud quantum services.

o Dataengineer/ data scientist

o Role: Curates datasets, defines evaluation metrics, and ensures data quality and
governance.

e Security, risk, and compliance advisor

o Role: Ensures regulatory, privacy, and security requirements are met, especially in sensitive
sectors (health, finance, public sector).
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e Program / product manager

o Role: Orchestrates roadmap, budget, vendors, and communication; manages stage-gates
between feasibility, POC, pilot, and scale.

For early-stage efforts, several of these roles can be combined into a 4-6 person “tiger team,”
supplemented by vendor or academic partners.

3. Cost ranges by stage

These are order-of-magnitude bands for a single use case in an enterprise or public-sector context,
assuming a mix of internal staff and external partners. Actual numbers vary by geography, vendor, and
ambition.

1. Problem discovery & feasibility (3-6 months)
o Typical cost: $50k-$150k

o Drivers: Workshops, part-time internal staff, limited external consulting, initial cloud
credits.

o When to stop: If no problem instance shows plausible quantum benefit vs. classical within
5-10 years.

2. Algorithm design & POC (6-12 months)
o Typical cost: $250k-$750k

o Drivers: Dedicated quantum/ML engineers, more substantial cloud usage,
academic/industry collaboration, small integration work.

3. Pilotintegration (6-12 months)
o Typical cost: $1M-$3M

o Drivers: Production-grade integration, security/compliance work, change management,
more robust data pipelines, SLAs with vendors.

4. Fulldeployment & scale-up (multi-year)
o Typical cost: $3M-$10M+ over several years

o Drivers: Ongoing operations, platform build-out, portfolio of use cases, continuous
reengineering as hardware and algorithms evolve.

Cloud quantum access itself is usually a small fraction of total cost at today’s scales; most spend is on
people, integration, and change management. This aligns with broader observations that the bottleneck is
often in “middle stages”—linking algorithms to real applications and engineering them under realistic
constraints, not just buying hardware.
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4. Practical step-by-step checklist
You can treat this as a concrete playbook for a single use case:
1. Frame the problem and value
o Define: Business KPI, pain point, and current classical approach.
o Decide: What would count as success (speedup, cost reduction, accuracy, robustness)?
2. Map to quantum-relevant structure
o Translate: Problem into optimization, simulation, sampling, or ML form.
o Screen: Against known quantum algorithm families and current hardware capabilities.
3. Run feasibility and resource estimation
o Estimate: Logical qubits, circuit depth, error-correction overhead, and runtime.
o Compare: With projected hardware roadmaps and classical baselines.
4. Design and implement a prototype
o Build: Minimal end-to-end pipeline (data > quantum/hybrid routine > result > metric).
o Test: On small or synthetic instances; validate correctness and stability.
5. Benchmarkvs. classical
o Measure: Runtime, accuracy, cost, and robustness.
o Decide: Whether there is a credible path to advantage or differentiated capability.
6. Engineer for production
o Harden: APls, security, monitoring, and fallbacks.
o Integrate: With existing systems and workflows; train operators and users.
7. Operate, learn, and iterate
o Monitor: Performance and cost; re-benchmark as hardware and algorithms improve.
o Expand: To adjacent use cases if the pattern proves valuation

Appendix D
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TRA Rapid Industry Working Group Intake Form

1. Organization Snapshot

e Organization Name:

e Primary Contact (Name, Title):

o Email/Phone:

o Sector/ Vertical:
o [Aerospace
o UFinance
o [Logistics/Supply Chain
o [Healthcare/ Life Sciences
o [ Semiconductors/ Photonics
o [ Manufacturing
o [Telecom/ Networking
o [OEnergy/ Utilities

o [ Other:

2. Your Interest in Quantum

What brings you to the Texas Quantum Economy Discussion?
(Select all that apply.)

e [1Exploring potential quantum use cases

e [Understanding timelines and readiness

e [1Accessto expertise or partners

e [1Workforce or training needs

e« [lInfrastructure (compute, testbeds, data, facilities)

e [ Funding or collaboration opportunities
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e [10Other:

3. Problem or Opportunity Area

In 2-3 sentences, what challenge, bottleneck, or opportunity are you exploring that might benefit
from quantum technologies?

e Brief description:

4. Relevant Technical Context (Optional but Helpful)
e Current tools or methods used today:
« Data, compute, or modeling challenges:

e Desired outcomes or performance improvements:

5. Collaboration Preferences
How would you like to engage with TQEI and the Quantum Use Case Working Groups (QUCWG)?
e [lJoin a sector/problem-specific QUCWG
e [ Participate in workshops or discovery sessions
e [ Connectwith researchers or solution providers
e [IShare a use case for deeper evaluation

e [10Other:

6. Readiness & Timeline
¢ How soon are you looking to explore or pilot quantum-related solutions?
o [OImmediate (0-6 months)
o [ Near-term (6-18 months)
o [Long-term (18+ months)

o [Notsureyet
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7. Additional Notes
Anything else we should know to place you in the right working group?

e Notes:
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