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he most interesting case for quantum does not begin with the mystery of science. It begins with a
problem the region already knows well. As industrial complexity becomes harder to manage, growth
depends on better tools for decisions with too many variables, too much uncertainty, and too much cost.

In South Carolina, that means production networks, logistics corridors, chemical processes, research
facilities, and cybersecurity systems where stronger simulation, optimization, sensing, and encryption
readiness could translate directly into productivity.

The Potential Economic Impact of Quantum Technologies in South Carolina estimates that quantum
adoption across selected high-potential industries could lift firm productivity by 5.7%, creating up to $8.5
billion in new annual economic output, nearly 20,000 jobs, and close to $2.6 billion in labor income for the
state. Across the wider Carolinas region, the opportunity rises to $32.9 billion in annual output and more
than 78,000 jobs.

The path ahead is a spectrum of problems and solutions. On one side sit constraints such as labor
shortages, complex supply chains, material uncertainty, cybersecurity risk, and uneven technology
adoption. On the other side is a coordinated quantum economy built around applied research, measurable
productivity, early industry learning, workforce development, and patient investment.

The route to that value depends on five pillars, including research alignment, defined economic outcomes,
early industry participation, workforce development, and coordinated public-private investment

Pillar One: Align Universities & Research Institutions in Industrial Relevance

Quantum progress begins with scientific depth. Universities and research institutions will shape any
region’s ability to understand the science, attract funding, develop talent, and test early applications.
Academic capability becomes economically powerful when connected to the industries most likely to
implement it.

SC Quantum was founded in 2022 to advance quantum information science and technologies and to help
introduce them to South Carolina through collaboration among academia, entrepreneurs, industry, and
government. That mission gave the state an institutional base for coordinated action.

South Carolina’s research agenda is already drawing from its industrial profile. Chemical manufacturing,
pharmaceutical and medicine manufacturing, motor vehicle manufacturing, motor vehicle parts, aerospace
products, energy, transportation, warehousing, engineering, computer systems design, logistics consulting
and scientific research and development are sectors with strong potential to benefit from quantum
implementation.

A robust university research system connects sectors to applied quantum questions:

+ Materials modeling for automotive, aerospace, and advanced manufacturing, where better
simulation can shorten testing cycles and improve product development.

+ Freight optimization for ports, warehouses, trucking, and rail, where small efficiency gains
can ripple through the broader regional economy.

+ Energy grid optimization for utilities and critical infrastructure, where modeling generation,
storage, transmission, and demand support more reliable, resilient, and efficient energy systems.
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+ Process simulation for chemicals and pharmaceuticals, where modeling catalysts, formulations, and
production conditions can reduce costly experimentation.

+ Post-quantum cybersecurity for public agencies, healthcare, finance, research, and critical
manufacturers, where preparation needs to begin before risks become operational.

Research universities can deepen their science and attract national funding. Technical colleges can
prepare applied workers who understand instrumentation, data workflows, cybersecurity, controls, and
industrial deployment. Business schools and economic development organizations can help convert
technical capability into commercial models. Shared pilots, common training routes, and practical adoption
pathways across a Southeastern network of organizations from multiple categories form a serious asset
for the region.

Pillar Two: Tie Quantum to Defined Economic Outcomes

Quantum will gain credibility with employers by delivering measurable business value. Executives
managing production targets, freight delays, labor constraints, and cybersecurity exposure need clear
outcomes, not broad claims. Productivity gives the technology a sharper commercial frame.

The Economic Impact report estimates that a 5.7% productivity gain across selected South
Carolina industries could create roughly $4.9 billion in direct annual output for adopting firms. An
additional $3.6 billion would come through supplier demand, household spending, and broader
multiplier effects.

These multiplier effects matter because South Carolina' s strongest sectors operate through dense
supplier and service networks. Stronger output from anchor manufacturers can increase demand for parts
suppliers, maintenance firms, transport providers, engineers, and local workers. More efficient port and
warehouse activity can support distributors, retailers, trucking companies, and regional employers. Better
process performance in chemicals or pharmaceuticals can affect suppliers, research partners, and
downstream production.

The most useful quantum strategy would focus on outcomes employers can test:

+ In manufacturing, better production planning, materials modeling, quality control, and downtime
reduction.

+ In logistics, stronger freight routing, port flow, warehouse capacity, and transport efficiency.

+ In chemicals and pharmaceuticals, improved simulation for catalysts, formulations, molecular
behavior, and process design.

+ In cybersecurity, early readiness for post- quantum encryption risk across government, healthcare,
finance, research, and advanced manufacturing.

+ In energy, improved grid planning, load forecasting, storage management, and transmission
efficiency.
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South Carolina's economic history supports this direction. The state shifted from a textile-led economy to
advanced manufacturing and global supply chain activity. Michelin's North American headquarters in
Greenville and BMW's first North American assembly plant in Spartanburg helped build a deep automotive
cluster. South Carolina has also led the country in tire exports for nine consecutive years and ranks among
the leading states for passenger vehicle exports.

Quantum can strengthen that base. The strongest strategy will treat the technology as a way to improve
the performance of industries already driving growth.

Pillar Three: Bring Industry into the Learning Phase Early

Quantum adoption will take time. Companies can position the adoption phase to identify suitable
problems, improve data readiness, train internal teams, and form partnerships with universities and
technology providers. Early engagement also gives regional firms a chance to shape use cases around
their operating realities.

Industry pilots can lead with commercial pressure over technical demonstration. Port congestion, freight
routing, warehouse throughput, production sequencing, supplier coordination, materials modeling,
coatings, catalysts, formulations, process performance, energy grid optimization, and post-quantum
encryption risk all offer practical starting points.

A strong pilot optimally includes:
+ A strong pilot optimally includes:
+ A clear operational problem with measurable cost or productivity implications.
+ A baseline that shows current performance before the intervention.
+ Anindustry sponsor and research partner with defined responsibilities.
+ A workforce component so learning remains within the region.

+ A transparent evaluation process that captures success, limitations, and next steps.

Some early projects will show limited advantage. That can still be useful. A project that reveals weak data
readiness, skills gaps, or integration barriers gives a region the information it needs before adoption
accelerates. Early experimentation should be treated as a learning infrastructure, not a promotional activity.

Industry participation also protects the quantum agenda from drifting into abstraction. Employers
understand the cost of complexity because they experience it in production schedules, route planning,
quality control, downtime, and security exposure. Their experience should shape research priorities,
training programs, and investment decisions.



Pillar Four: Build a Workforce Strategy for Quantum Adjacent Jobs

The workforce question may determine how much of the quantum opportunity remains in the Carolinas.
The region is poised for a long-term labor shortage, partly linked to retirements among older workers
following the COVID-19 pandemic. South Carolina faces sharper pressure because its population is older
than the national average. As of February 2025, around 32.4% of South Carolinians are 55 or older,
compared with 30.3% nationally. The share of state residents aged 65 and above rose from 13.7% in 2010
to 18.4% in 2020 and is projected to reach 21.4% by 2030.

That demographic pressure makes productivity more urgent. Employers will continue to compete for talent
while also seeking technologies that help existing teams deliver more value. Quantum belongs within that
broader productivity agenda because simulation, optimization, sensing, and cybersecurity can improve
output per worker in selected settings.

The workforce strategy must reach beyond quantum physicists. The region will need researchers, software
developers, engineers, data scientists, cybersecurity specialists, logistics analysts, manufacturing
specialists, lab technicians, managers and executives with practical quantum literacy.

Many workers will enter the quantum economy through adjacent skills rather than physics:

+ Cybersecurity professionals can build expertise in post-quantum cryptography and risk
assessment.

+ Logistics analysts can learn quantum-inspired optimization for routing, capacity planning,
and network efficiency.

+ Manufacturing engineers can apply advanced simulation and sensing to production
environments.

+ Technicians can support instrumentation, controls, and data systems in factories,
warehouses, laboratories, and infrastructure settings.

« Utility and energy professionals can develop expertise in grid planning, load forecasting,
storage optimization, and infrastructure resilience.

Research universities can train specialists and advance science. Technical colleges can prepare workers
for deployment across industrial environments. This combination gives the region a stronger chance of
converting quantum capability into employment, wages and productivity.

Pillar Five: Coordinate Public & Private Investment Around the Ecosystem

Quantum development requires patient investment. The returns will build over time, and the benefits will
spread across firms, suppliers, workers, and communities. Economic models show that productivity gains
from adoption can create direct output among adopting firms, then circulate through supplier demand,
household income and broader multiplier effects. Investment strategy should follow the same logic.



Public and private roles work in coordination. Government can convene institutions, reduce adoption risk,
support early research, and fund training. Universities and technical colleges can build talent and technical
capability. Companies can define practical problems and test tools. Investors can support ventures with
longer commercial horizons. Economic development organizations can connect quantum work to sector
growth and regional competitiveness.

A strong investment agenda supports an integrated system:
+ Shared infrastructure and testing environments lower barriers for companies to experiment.

+ Pilot grants and applied research partnerships connect employers with universities and
technical experts.

« Start-up support for ventures translating quantum capability into industrial tools.
+ Cybersecurity readiness programs for public agencies and critical industries.

+ Technical assistance for manufacturers and logistics firms exploring early adoption.

A single visible project may attract attention, but a coordinated ecosystem creates adoption. That broader
approach matters because South Carolina’s quantum opportunity is tied to its existing economy. Stronger
output from manufacturers, logistics operators, chemical companies, research firms, and technology
providers can move through supply chains and local labor markets. A system that helps firms learn, test,
adopt, and scale connects opportunity in the quantum era.

Bottom Line

Every growing industrial economy reaches a point where expansion alone is no longer enough. More
people, more plants, and more freight capacity help, but they do not solve the deeper problem of
complexity.

The Carolinas now face the next test: how to make industrial systems more predictive, more efficient, and
more secure. Quantum technologies offer one possible route, not as a silver bullet but as a set of tools
for problems where conventional modeling and optimization begin to strain.

South Carolina’s quantum opportunity is not about becoming a clone of Silicon Valley. It is about doing
something more specific and potentially more valuable: embedding advanced computational capability to
boost the region’s existing industrial engine.



