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indust_doc_summary

This document argues that CVD graphene should be evaluated by large companies as a
selective enabling material, not as a broad materials-platform replacement. Across
the industries reviewed, the evidence consistently supports a narrow set of credible use
cases: thermal spreading, EMI shielding, transparent conductive layers, sensor surfaces,
specialty barrier or corrosion films, membranes, and certain advanced packaging or
photonics functions. The practical implication for a larger adopter is important: the
technology is strongest where a small area of film can solve a costly performance or
reliability problem, not where it must compete head-on with low-cost incumbent materials
across large surfaces.

From an adoption standpoint, the strongest sectors are those already under pressure from
heat density, miniaturization, sensing performance, or multifunctional-material needs. That
makes computing, telecom, premium automotive, industrial sensing, environmental
systems, selected energy hardware, medtech sensors, optics, aerospace subsystems, and
space electronics the most credible targets. The top company pairings in the source reflect
this logic: Intel, Samsung, NVIDIA, Bosch, BMW, Porsche, Nel Hydrogen, DuPont Water
Solutions, Abbott, and Airbus are highlighted because they combine real technical pain
points with the internal capacity to run pilots, fund qualification, and absorb a premium
material if system-level value is proven.

The document is notably evidence-first in one respect: it repeatedly avoids the common
overclaim that graphene will simply displace silicon, copper, ITO, graphite, conventional
coatings, or commodity polymers. Instead, it shows that the main case for CVD graphene
is to enter premium subsystems first. In semiconductors and computing, that means
package-adjacent thermal spreaders or advanced module films rather than front-end
transistor replacement. In automotive, it means sensor heaters, smart interiors, and
premium electronics films rather than vehicle-wide structural substitution. In
environmental and energy systems, it means membrane layers, electrolyzer interfaces, and
specialty treatment hardware rather than generic “graphene for water/energy”
positioning.

For a large company considering adoption, the commercial message is persuasive but
disciplined: there are plausible, high-value insertion points, but very few justify a
broad transition today. The document’s most useful conclusion is that adoption should
begin with one sharply defined application where graphene changes a measurable KPI:
lower operating temperature, improved EMI performance, better sensing fidelity,
improved durability, reduced weight, or a thinner form factor. If the benefit cannot be
shown at the system level, the material is unlikely to survive procurement, qualification, or
cost review.

The strongest positive argument in the document is that many of the named companies
already have the organizational features needed to make a pilot real. The best targets tend
to control enough of the product stack to test a novel material, have premium product lines
where economics are less brutal, and maintain innovation structures such as corporate
venture arms, supplier-development programs, or joint-development pathways. That



makes the recommended commercial asks practical: paid pilots, JDAs, supplier qualification
programs, strategic procurement commitments, and minority investments are presented as
more realistic than broad enterprise conversions.

At the same time, the document is clear about what could block a decision. The same
blockers appear across nearly every industry: cost at scale, transfer yield,
contamination, defect density, integration into existing process flows, long
qualification cycles, uncertain supply security, and weak system-level proof against
incumbents. For a large adopter, these are not minor issues; they are the real decision
criteria. The source repeatedly implies that many attractive technical concepts would still
fail internally if qualification requires a redesign, if the supplier cannot guarantee
repeatability, or if the value sits only in selling raw graphene film without application-
specific integration know-how.

This leads to the document’s core strategic recommendation for an adopting company: do
not ask whether to adopt graphene broadly; ask whether there is one premium
product or subsystem where CVD graphene creates enough measurable value to
justify qualification burden and supply-chain effort. That framing is especially relevant
for larger companies because it keeps the decision tied to evidence, ROI, and execution risk
rather than curiosity or marketing pressure.

On balance, the document supports a cautious but proactive stance. A larger company
should not ignore CVD graphene, because there are enough credible use cases across
thermal management, sensors, transparent conductive films, membranes, specialty
coatings, and premium electronics to justify active scouting. But it should also not commit
to a broad transition thesis. The right move is a gated pilot strategy: benchmark graphene
against the incumbent stack, demand manufacturability and reliability data, model the true
delivered cost by area including scrap, verify IP defensibility around transfer and
integration, and require a believable supply roadmap before approving product insertion.

For decision-makers, the most important blocker is not whether the material is
scientifically interesting; it is whether the supplier can deliver a productized,
qualification-ready solution. The document is most convincing when it distinguishes
companies likely to value such a solution from those that might be intrigued by graphene in
theory but are structurally unlikely to adopt soon. In that sense, it is less a demand forecast
than a strategic screening tool. Used properly, it points a large company toward narrow,
premium, evidence-led pilots rather than premature platform bets.



Estimated total annual quantity needed by industry if adopted

The table below aggregates the industry-level annual quantity ranges implied by the
source matrix, using the low and high ends of the company ranges within each industry as
an estimate of the total annual quantity that industry could require if adoption occurs
across the screened companies in that industry. These figures are directional and should be
treated as scenario-sizing inputs rather than forecasts.

Industry Estimated total annual quantity if adopted
IT / Computing ~35,400-1,340,000 m?/yr
Telecom / IT ~103,500-668,000 m?/yr
R&D Industry ~192-1,225 m?/yr

Civil Aerospace

~9,500-367,000 m2/yr

Aerospace & Military ~960-410,000 m?/yr
Agriculture ~5,000-89,000 m?/yr
Automotive ~975,000-15,875,000 m?/yr
Construction ~1,050,000-10,500,000 mz/yr
Consumer ~255,000-810,000 m?/yr
Defense ~3,450-35,100 m?/yr
Energy ~58,000-2,070,000 m?/yr
Entertainment ~66,800-613,100 m?/yr
Environmental ~89,000-965,000 m?/yr
Health ~177-18,300 m?/yr
Medical ~5,920-59,200 m?/yr
Manufacturing ~415,000-1,535,000 m?/yr
Marine ~10,100-493,000 m?/yr
Optics ~28,100-1,860,000 mz/yr

Professional Sports

~21,500-1,425,000 m2/yr

Science ~163-2,375 m?/yr
Space ~180-13,100 m?/yr
Transportation ~20,100-2,255,000 m?/yr

Interpretation: the largest theoretical area demand sits in automotive, construction,
optics, manufacturing, transportation, and energy, but those are also among the most
qualification- and cost-sensitive sectors. By contrast, science, health, medical, space, and
R&D consume much less area but may provide more realistic early adoption paths because
they can tolerate premium pricing and smaller, high-value deployments.




indust_top_ten: Top 10 CVD Graphene Company-Industry Pairings for
Corporate Adoption

Executive summary

This file summarizes the opportunities in indust_research.md through the lens of a large
company deciding whether to adopt, transition, partner around, or fund CVD graphene.
The evidence across sectors is consistent on one point: CVD graphene is not a near-term
“platform replacement” material. [t is a targeted thin-film enabler best suited to high-
value applications where conductivity, thermal spreading, transparency, low weight, or
barrier performance create measurable system ROI.

The strongest opportunities share five traits: 1. a clear thermal, sensing, EMI, optical, or
corrosion pain point; 2. a buyer that controls enough of the product stack to run a pilot; 3. a
first use case with modest area consumption and premium economics; 4. a credible de-
risking path before full qualification; 5. a realistic commercial ask such as a paid pilot, JDA,
supplier qualification, or minority strategic investment.

Core decision frame for adopters

What the source document shows

Across industries, CVD graphene is most plausible in: - thermal spreaders / heat-
spreading laminates; - EMI shielding or conductive films; - transparent conductive or
optical layers; - sensor surfaces and smart interfaces; - specialty barrier/corrosion-
control films; - advanced packaging or premium subsystem integration.

What blocks adoption

The same blockers recur across nearly every sector: - cost at scale versus incumbents such
as graphite, copper, ITO, metal meshes, conventional coatings, or polymer films; - transfer
yield, contamination, and defect control; - qualification-cycle length; - unclear system-level
gain versus easier alternatives; - supply-chain fragility and limited bankable producers; -
weak [P defensibility if value sits only in raw film supply.

Corporate conclusion
For a large company, the right question is not “should we adopt graphene broadly?” It is:

Is there one premium application where CVD graphene yields a measurable
performance, reliability, or form-factor advantage that justifies
qualification cost and supply-chain effort?



Top 10 best company-industry pairings

1) Intel — IT / computing

Why this pairing ranks #1: Intel has the broadest combination of product need,
packaging/process control, internal R&D, and realistic ability to fund maturation.

Strategic fit: Very strong. Intel can evaluate CVD graphene across packaging, server
CPUs, Al accelerators, photonics, and foundry services.

Why now: Al/server thermal density and advanced packaging constraints are
rising; Intel also benefits from differentiated materials in foundry and packaging
ecosystems.

Clarity of the ask: Best ask is a paid JDA or qualification program tied to
package-level thermal spreading, with optional strategic investment through Intel
Capital or ecosystem channels.

Technical readiness / de-risking path: Start with package-adjacent spreaders or
photonics modules, not FEOL transistor use. Qualification path is clear but
demanding.

Commercial / IP upside for funder: Intel gains performance headroom, foundry
differentiation, and possible supply leverage; upside is highest if the supplier owns
transfer/contamination-control IP.

Deal structure / next-step feasibility: High. Intel is one of few buyers with both
motive and in-house ability to run structured materials validation.

Decision blockers: contamination control, semiconductor-grade repeatability,
proof that the thermal gain beats simpler stack changes.

Estimated annual need if adopted: 2,000-8,000 m?/year in pilot; 15,000-
60,000 m?/year in selective product insertion.

Recommendation: Send to editor. Highest-priority outreach target.

2) Samsung Electronics / Samsung Semiconductor — IT / computing

Strategic fit: Exceptional breadth across memory, foundry, mobile, displays, and
premium devices creates multiple entry points.

Why now: HBM thermals, Al hardware, mobile thermal density, and device-material
differentiation all align with graphene’s strengths.

Clarity of the ask: JDA + minority strategic investment is the clearest fit,
especially if the supplier can support both semiconductor and end-device
applications.

Technical readiness / de-risking path: Begin with memory/package spreading,
premium mobile thermal films, or foundry-adjacent packaging tests.
Commercial / IP upside: Multi-division upside is unusually large; Samsung can
benefit as both a user and a strategic gatekeeper.

Deal structure feasibility: High, assuming the supplier can support a disciplined
qualification program.



Decision blockers: internal incumbent materials, cost pressure in high-volume
programs, and fragmented internal sponsorship across divisions.

Estimated annual need if adopted: 2,000-10,000 m?/year pilot; 25,000-
100,000 m?/year limited rollout.

Recommendation: Send to editor. One of the best scale-plus-capital
counterparties.

3) NVIDIA — IT / computing

Strategic fit: Acute fit around Al accelerator thermal bottlenecks and premium
networking hardware.

Why now: NVIDIA’s power-density challenge is immediate and economically
visible.

Clarity of the ask: Best ask is a supply-backed pilot or JDA with

OSAT /foundry/module partners; strategic commercial support is more likely than
pure grant funding.

Technical readiness / de-risking path: Start at package-adjacent or
module/system level before deeper semiconductor integration.

Commercial / IP upside: If a few °C of thermal improvement enables clock, yield,
or rack-density gains, the value can be material.

Deal structure feasibility: Medium-high. NVIDIA can pull suppliers, but depends
on ecosystem qualification.

Decision blockers: dependence on external manufacturing partners and
uncertainty over system-level uplift versus improved cooling design.

Estimated annual need if adopted: 1,000-5,000 m?/year pilot; 10,000-40,000
m?/year focused premium deployment.

Recommendation: Send to editor. Strong pain point, strong urgency, but
ecosystem dependence is real.

4) Bosch — manufacturing / industrial sensing

Strategic fit: Bosch is one of the strongest cross-sector fits because small-area, high-
value sensors and electronics are where CVD graphene is most believable.

Why now: Industrial sensing, automotive electronics, MEMS, and hydrogen systems
all create narrow but real insertion points.

Clarity of the ask: Paid pilot, sensor-specific JDA, or strategic venture
engagement are all credible.

Technical readiness / de-risking path: Sensor and MEMS programs are lower-
area and higher-value than large-film commodity bets.

Commercial / IP upside: Bosch can benefit from differentiated sensors and lower-
risk specialty uses; supplier IP matters if it improves integration/reproducibility.
Deal structure feasibility: High.

Decision blockers: proving signal/noise or durability gains against incumbent
sensor stacks, plus long auto qualification if it crosses into mobility products.



Estimated annual need if adopted: 25,000-120,000 m?/year aggregate across
sensor/electronics applications in the manufacturing-industry screen; lower for
early program-specific deployments.

Recommendation: Send to editor. One of the best realistic industrial adopters
and strategic partners.

5) BMW Group — transportation / premium automotive

Strategic fit: Premium automotive is one of the most credible first-use sectors
because it can absorb cost in exchange for performance, form factor, and electronics
benefits.

Why now: EV battery thermal management, smart interiors, EMI, and premium
materials are all active priorities.

Clarity of the ask: Pilot via BMW Startup Garage / strategic minority
investment via BMW i Ventures is a clear, actionable route.

Technical readiness / de-risking path: Start with smart interior surfaces, battery
thermal films, or selective EMI shielding rather than large-area glazing or
commodity use.

Commercial / IP upside: Premium models can validate the material, then create
platform leverage across mobility applications.

Deal structure feasibility: High relative to most large OEMs.

Decision blockers: automotive PPAP and durability, cost-down path, and need for a
Tier 1 integration partner.

Estimated annual need if adopted: 2,000-10,000 m?/year pilot; 25,000-
150,000 m?/year premium-model launch; 250,000+ m?/year in wider rollout.
Recommendation: Send to editor. Best automotive investor-customer
combination in the file.

6) Porsche — automotive / transportation

Strategic fit: Porsche is ideal for expensive enabling materials because low volume
and premium ASP make adoption easier.

Why now: Performance EVs, battery thermal constraints, and premium
cockpit/surface differentiation create strong timing.

Clarity of the ask: Venture engagement plus low-volume pilot/JDA is
straightforward.

Technical readiness / de-risking path: Start with battery/power-electronics
thermal films or specialty HMI/glazing uses.

Commercial / IP upside: Excellent halo-customer value and strong signaling effect
for later automotive accounts.

Deal structure feasibility: High.

Decision blockers: proving a real system win rather than novelty; eventual
migration to VW Group platforms is uncertain.

Estimated annual need if adopted: 1,000-5,000 m?/year pilot; 10,000-40,000
m?/year low-volume production.



Recommendation: Send to editor. Best flagship premium adopter, even if
ultimate volume is lower than mass OEMs.

7) Nel Hydrogen — energy

Strategic fit: One of the cleanest energy-sector fits because stack performance and
durability are central, not peripheral.

Why now: Electrolyzer economics are still improving, and materials that lower
degradation or resistance matter directly.

Clarity of the ask: Paid stack qualification project or JDA is the right ask; equity
is secondary.

Technical readiness / de-risking path: Focus on conductive/corrosion-resistant
coatings or interfaces in electrolyzer hardware, not broad “energy platform” claims.
Commercial / IP upside: If the supplier can reduce stack degradation or improve
efficiency, value capture is direct and meaningful.

Deal structure feasibility: Medium-high.

Decision blockers: proving lifetime in real stack conditions and beating incumbent
coated-metal/carbon approaches.

Estimated annual need if adopted: 10,000-25,000 m?/year development;
50,000-150,000 m?/year commercial rollout.

Recommendation: Send to editor. One of the clearest non-electronics use cases
with real buyer pain.

8) DuPont Water Solutions — environmental

Strategic fit: Strongest membrane-manufacturing fit in the environmental screen.
Why now: PFAS, reuse, fouling, and premium separations create pressure for better
membrane-layer performance.

Clarity of the ask: JDA / paid pilot on one premium membrane SKU is the right
initial structure.

Technical readiness / de-risking path: Narrow application first: anti-fouling
layer, premium RO/NF enhancement, or sensorized module.

Commercial / IP upside: High if the supplier’s process IP improves selectivity,
fouling life, or durability without major module redesign.

Deal structure feasibility: Medium-high.

Decision blockers: defect-free transfer over relevant areas, chlorine/oxidant
durability, economics versus existing membrane chemistry.

Estimated annual need if adopted: 2,000-10,000 m?/year pilot; 50,000-
300,000 m?/year as productized premium lines scale.

Recommendation: Send to editor. Strong evidence-based fit, provided the
supplier leads with membrane performance, not generic graphene claims.

9) Abbott — health / medical

Strategic fit: Abbott is one of the most credible medtech adopters because it
already scales biosensors and can monetize incremental sensing improvements.



e Why now: Wearables, continuous monitoring, and next-generation biosensing
remain active growth areas.

e (Clarity of the ask: Funded joint development or licensing/evaluation
agreement is the clearest ask; equity is possible but not primary.

e Technical readiness / de-risking path: Start with non-implantable sensing layers
or flexible electrodes before implantables.

e Commercial / IP upside: High if the material materially improves signal quality,
wear time, or miniaturization in disposable sensing.

e Deal structure feasibility: Medium.

e Decision blockers: regulatory validation, process migration risk away from proven
stacks, and need for device-level—not material-level—evidence.

o Estimated annual need if adopted: 20-100 m?/year pilot; 300-1,500 m?/year
single premium sensor line; 1,500-5,000+ m?/year broader rollout.

e Recommendation: Send to editor. Best health-sector commercial adopter if
evidence is sensor-specific.

10) Airbus — civil aerospace / transportation / space-adjacent

e  Strategic fit: Airbus appears repeatedly across civil aerospace, defense-space,
transportation, and manufacturing as a strong strategic match.

¢ Why now: Lightweight multifunctional materials, de-icing, sensing, EMI, and
space/airframe thermal needs remain active themes.

e (Clarity of the ask: Best framed as paid demonstrator, JDA, or consortium-
backed project, with possible venture engagement via Airbus Ventures.

e Technical readiness / de-risking path: Start in non-primary, high-value
subsystems: windows, sensors, radomes, thermal films, space electronics.

e Commercial / IP upside: Strong, but only after long validation cycles.

e Deal structure feasibility: Medium. Technically attractive, commercially slower.

e Decision blockers: certification burden, durability on large areas, repairability, and
slow qualification.

 Estimated annual need if adopted: varies by segment; civil aerospace estimate
2,000-10,000 m?/year pilot and 20,000-80,000 m?/year subsystem adoption;
transportation and space estimates are lower in early phases but similar in strategic
value.

e Recommendation: Send to editor. Best long-cycle strategic aerospace account,
but not a near-term revenue account unless subsidized by demonstrator
funding.

Near misses that are strong but not top 10

These appeared strong in the source but narrowly missed the final top ten because either
the ask was less clear, adoption depended too heavily on ecosystem partners, or decision
cycles looked slower: - AMD — strong thermal fit, but less control than Intel and less
urgency signal than NVIDIA. - TSMC — critical gatekeeper, but adoption burden and
foundry conservatism are severe. - Xylem — excellent water-sensing/treatment fit, but



less direct manufacturing control than DuPont Water Solutions. - Dexcom — very strong
medical fit, but more single-category exposure and less visible strategic-financing flexibility
than Abbott. - Redwire / Rocket Lab — among the strongest space targets, but total early
material volume is smaller and qualification still matters. - Cisco / Supermicro —
excellent system-level computing paths, especially for near-term pilots. - Samsung Display
/ LG Display — compelling optics/display opportunities, but yield and incumbent
competition are harsh.

What a large company should require before saying yes

Across industries, the evidence implies the same diligence checklist: 1. Application-
specific benchmark data against the incumbent stack. 2. Yield and contamination
metrics over commercial areas. 3. Environmental and reliability data relevant to the
target sector. 4. Transfer/integration manufacturability, not just raw film performance.
5. Cost curve by annual area volume, including scrap assumptions. 6. IP defensibility
around growth, transfer, contamination control, module assembly, or patterned
integration. 7. Supply assurance and second-source roadmap.

Biggest blockers to a “yes”

A corporate development, venture, or R&D leader would likely stop the deal if any of the
following remain unresolved: - the startup is selling raw graphene film without a
productized application package; - claimed performance gains are only lab-level and not
system-level; - qualification requires a full redesign when the benefit is only incremental; -
the cost premium is not offset by a measurable product or operational win; - the supplier
cannot show a bankable manufacturing and QA path; - IP is too narrow or easy to work
around.

Overall recommendation to the editor

The strongest editorial message from the source document is:

CVD graphene is a premium, selective-enablement technology, not a
commodity material transition. The best company-industry pairings are
those with urgent pain, premium economics, and a realistic pilot-to-
qualification path.

The top 10 pairings above best meet that bar.




Full company recommendation matrix by industry

Estimated
annual
Sharper quantity if
Industry Company recommendation Likely first ask Key blocker adopted
IT / Computing NVIDIA Pursue for package- JDA / supply- ecosystem qualification 1,000-40,000
adjacent and module  backed pilot dependence m?/yr
thermal pilots
IT / Computing AMD Good second-wave JDA / preferred  packaging qualification 800-25,000
chip target supplier support burden m?/yr
IT / Computing Intel Top-priority strategic  Paid JDA / contamination and process 2,000-60,000
adopter and funder strategic integration m?/yr
investment
IT / Computing Samsung Top-priority multi- JDA + strategic internal alternatives / cost 2,000-100,000
Electronics / division target investment pressure m?/yr
Samsung
Semiconductor
IT / Computing TSMC Engage only with Ecosystem foundry conservatism 1,000-50,000
strong packaging qualification m?/yr
proof project
IT / Computing SK hynix Strong HBM thermal Pilot / strategic  package reliability and cost 500-20,000
target development m?/yr
IT / Computing Micron Strong but disciplined JDA / reliability and margin 500-15,000
memory target commercial pressure m?/yr
support
IT / Computing Supermicro Best near-term Pilot / NRE / measurable server-level ROI 2,000-50,000
system-level compute supply m?/yr
pilot agreement



Estimated

annual
Sharper quantity if
Industry Company recommendation Likely first ask Key blocker adopted
IT / Computing Dell Strong system-level Pilot / supplier procurement and total cost 3,000-80,000
Technologies OEM target development m?/yr
IT / Computing HPE Good HPC/AI Pilot / co- supplier bankability 2,000-60,000
infrastructure pilot development m?/yr
target
IT / Computing Lenovo Better for premium Supplier-led unsolicited submission 5,000-200,000
notebooks than cold pilot friction / cost m?/yr
outreach
IT / Computing Apple Huge upside, hard Supplier- secrecy, supply chain rigor, 10,000-
access development manufacturability 500,000 m?/yr
engagement
IT / Computing Microsoft Influence buyer, Strategic pilot indirect manufacturing 2,000-50,000
weaker direct control m?/yr
manufacturer
IT / Computing Cisco Strong Co-development proof over incumbents 1,500-35,000
networking/system / supply m?/yr
target agreement
IT / Computing Broadcom Good ASIC/package fit Strategic packaging partner 800-25,000
supplier support dependence m?/yr
Telecom / IT Nokia Strong co- JDA / pilot co- long qualification 20,000-80,000
development funding m?/yr
customer
Telecom / IT Ericsson Strong radio thermal = Co-development environmental qualification  20,000-70,000
pilot target funding m?/yr
Telecom / IT Cisco Strong line-card / Strategic pilot /  proof over current materials  15,000-60,000
optics / EMI target investment m?/yr



Estimated

annual
Sharper quantity if
Industry Company recommendation Likely first ask Key blocker adopted
Telecom / IT Intel Strong JDA / Intel integration complexity 2,000-150,000
packaging/photonics  Capital m?/yr
target
Telecom / IT Qualcomm Strong RF/module Ventures + module qualification 10,000-50,000
target ecosystem pilot m?/yr
Telecom / IT Broadcom Good networking ASIC Commercial packaging economics 20,000-
fit development 100,000 m?/yr
Telecom / IT Juniper Niche networking Pilot buys / scale and proof 5,000-25,000
Networks pilot target supply m?/yr
Telecom / IT Corning Strong materials- JDA / strategic end-market pull 10,000-80,000
platform partner partnership m?/yr
Telecom / IT Coherent High-value low-area JDA / NRE niche scale 1,000-10,000
photonics target m?/yr
Telecom / IT Lumentum Research-heavy Prototype long integration path 500-8,000
photonics target funding / JDA m?/yr
R&D Industry  Merck KGaA Strong collaboration Joint clear product-line pull 20-100 m?/yr
and distribution development /
partner paid evaluation
R&D Industry ~ BASF Better Venture + bulk-material bias 10-50 m?/yr
investor/partner than collaborative
buyer R&D
R&D Industry ~ Samsung Top R&D-grade Strategic internal standards 50-300 m?/yr
strategic account investment +
pilot
R&D Industry  Intel Strong technical fit, Research CMOS/process insertion 25-150 m?/yr

slower commercial

collaboration /

threshold



Estimated

annual
Sharper quantity if
Industry Company recommendation Likely first ask Key blocker adopted
path Intel Capital
R&D Industry  Applied Ecosystem multiplier =~ JDA / process not a major end-user 15-75 m?/yr
Materials partnership
R&D Industry =~ Thermo Fisher  Niche high-value Paid pilot / regulatory and 5-30 m?/yr
research products development reproducibility
agreement
R&D Industry  Siemens Sensor-specific only Partnership validation burden 5-25 m?/yr
Healthineers funding
R&D Industry  Airbus Strong demonstrator ~ Ventures + long aerospace timeline 20-120 m?/yr
partner demonstrator
funding
R&D Industry  BMW Group Good paid-pilot target  Startup Garage auto qualification 30-200 m?/yr
pilot
R&D Industry  Lockheed Strong strategic Ventures + procurement complexity 10-80 m?/yr
Martin funding target milestone
funding
R&D Industry  DuPont Strong electronics- Co-development incumbent competition 15-80 m?/yr
materials partner / JDA
R&D Industry  ZEISS Niche validation Research niche volumes 2-15 m?/yr
partner partnership
Civil Aerospace Airbus Long-cycle strategic JDA / paid pilot / certification 2,000-80,000
target Airbus Ventures m?/yr
Civil Aerospace Boeing Good but slower OEM  Funded program pressure / 1,500-60,000
target evaluation certification m?/yr
Civil Aerospace Safran Strong subsystem Paid co- durability qualification 1,000-40,000
route development m?/yr



Estimated

annual

Sharper quantity if

Industry Company recommendation Likely first ask Key blocker adopted

Civil Aerospace Collins Strong niche Prototype broad rollout complexity 800-30,000

Aerospace subsystem fit contract / NRE m?/yr

Civil Aerospace GKN Aerospace Strong composite Joint serial adoption hurdle 1,000-50,000

demonstrator partner development m?/yr

Civil Aerospace Spirit Strong aerostructure  Co-funded slower deployment 1,500-70,000

AeroSystems sensing fit qualification m?/yr

Civil Aerospace Leonardo Good consortium-led  EU/consortium  line-fit timing 500-25,000

demonstrator target funded project m?/yr

Civil Aerospace Daher / Smaller fast-mover Prototype limited scale 200-12,000

Latecoere targets purchases m?/yr

Aerospace & Lockheed Top defense finance + Equity + JDA + qualification and security 100-50,000

Military Martin adoption target paid pilot m?/yr

Aerospace & RTX Top diversified Equity + pilot+  incumbent qualified 200-75,000

Military defense target co-dev alternatives m?/yr

Aerospace & Airbus Strong space/defense  Equity + certification / consortium 200-100,000

Military composite target collaborative pace m?/yr

R&D

Aerospace & Boeing Strong technical Paid slower venture route 150-80,000

Military buyer, weaker development m?/yr
financing clarity

Aerospace & Leonardo Excellent technical co- Joint R&D / scaled commercialization 100-30,000

Military dev target consortium m?/yr

Aerospace & L3Harris Strong electronics- Paid pilot no clear venture route 50-20,000

Military focused adopter m?/yr

Aerospace & Northrop High-value customer  Program-funded access/program specificity 100-30,000



Estimated

annual
Sharper quantity if
Industry Company recommendation Likely first ask Key blocker adopted
Military Grumman target pilot m?/yr
Aerospace & BAE Systems Credible adopter Collaborative lower evidence of 100-25,000
Military defense R&D investment channel m?/yr
Agriculture Netafim Best direct ag Paid pilot / sensor durability / fouling 500-10,000
hardware pilot commercial m?/yr
partnership
Agriculture Rivulis Good systems Preferred weaker digital stack 300-6,000
integrator target supplier / pilot  visibility m?/yr
PO
Agriculture Yara Strong strategic Trials + strategic too little direct hardware 1,000-20,000
sensing partner partnership control m?/yr
Agriculture Nutrien Better channel than Retail trials / indirect adoption role 200-5,000
manufacturer validation m?/yr
Agriculture Syngenta Good diagnostics Field trials / hardware not core business 500-8,000
partner collaboration m?/yr
Agriculture BASF Best ag investor- Equity + co- broad ag integration unclear 1,000-15,000
partner development m?/yr
Agriculture Xylem Strong water/ag Pilot + membrane scale-up 1,500-25,000
sensing target development uncertainty m?/yr
agreement
Automotive Forvia Best Tier 1 module JDA / paid pilot =~ PPAP and durability 50,000-
route 1,000,000
m?/yr
Automotive Continental Strong Pilot + co- packaging and reliability 100,000-
ADAS/electronics development 800,000 m?/yr

target



Estimated

annual
Sharper quantity if
Industry Company recommendation Likely first ask Key blocker adopted
Automotive Bosch Strong Paid must beat incumbents 50,000-
sensing/electronics development / clearly 1,200,000
target venture m?/yr
Automotive Saint-Gobain Strong glazing target =~ Development haze/uniformity/lamination 100,000-
Sekurit contract economics 3,000,000
m?/yr
Automotive AGC Strong glazing target  Pilot / JDA process integration and cost 100,000-
Automotive 2,000,000
m?/yr
Automotive NSG / Secondary glazing Paid evaluation = economics 75,000-
Pilkington target 1,500,000
m?/yr
Automotive Gentex Excellent focused Development proving premium value 20,000-
module target contract 400,000 m?/yr
Automotive Magna Broad module reach JDA / launch- internal sponsor complexity 100,000-
program support 900,000 m?/yr
Automotive Valeo Strong sensor-heater  Co-funded qualification proof 75,000-
target development 600,000 m?/yr
Automotive Aptiv Good electronics/EMI  Engineering narrower use scope 50,000-
target partnership 500,000 m?/yr
Automotive Porsche Best premium flagship Venture + pilot needs sharp system ROI 5,000-75,000
auto adopter m?/yr
Automotive BMW Group Best premium auto Equity + pilot PPAP / Tier 1 dependence 20,000-
investor-customer 250,000 m?/yr

mix
Automotive Toyota Large upside, harder =~ Ventures + pilot  cost/manufacturability 100,000-



Estimated

annual
Sharper quantity if
Industry Company recommendation Likely first ask Key blocker adopted
proof bar 1,500,000
m?/yr
Automotive Hyundai Strong innovation Strategic scale-up and cost 50,000-
route investment + 700,000 m?/yr

pilot
Automotive Stellantis Strong venture + scale Equity + cost across mass brands 75,000-
option strategic pilot 1,000,000
m?/yr
Construction Saint-Gobain Strong smart-glass / Strategic pilot /  building-code / durability 50,000-
materials target JDA economics 2,000,000
m?/yr
Construction AGC Best architectural- Pilot + coated-glass economics 500,000-
glass fit commercial 3,000,000
agreement m?/yr
Construction Pilkington / Strong glazing target  Pilot / supply premium-market 100,000-
NSG agreement willingness to pay 2,000,000
m?/yr
Construction Owens Corning  Premium Supplier cost discipline 100,000-
membrane/facer development 1,000,000
target m?/yr
Construction Sherwin- Coatings route only Customer- broader film fit unclear 50,000-
Williams funded 500,000 m?/yr
development or 5-50 t/yr
eq.
Construction Sika Specialty membrane Paid pilot / co- process compatibility 100,000-
target development 800,000 m?/yr



Estimated

annual
Sharper quantity if
Industry Company recommendation Likely first ask Key blocker adopted
Construction Holcim Better in premium Innovation commodity economics 100,000-
building solutions partnership 700,000 m?/yr
Construction CEMEX / Cemex Best financing route Equity + direct CVD use cases still 50,000-
Ventures in construction accelerator + niche 500,000 m?/yr
pilot
Consumer Samsung Top consumer Equity + JDA + yield/cost at device scale 60,000-
Electronics strategic fit commercial 160,000 m?/yr
support
Consumer LG / LG Group Strong Equity + BD internal alignment 20,000-
device/materials support 100,000 m?/yr
partner
Consumer Apple Huge volume upside,  Supplier- secrecy / qualification / 80,000-
hard route development / bankability 230,000 m?/yr
NRE
Consumer Sony Strong premium niche Equity + pilot org complexity 10,000-50,000
investor-customer support m?/yr
Consumer Lenovo Customer more than Commercial external submission policy 15,000-60,000
investor support m?/yr
Consumer Xiaomi Eventual scale buyer =~ Commercial pilot price sensitivity / access 50,000-
130,000 m?/yr
Consumer Huawei Technical fit, harder Commercial / geopolitical and access 20,000-80,000
Consumer access JDA issues m?/yr
Defense Lockheed Best defense strategic  Paid harsh qualification 500-5,000
Martin funding target development / m?/yr early
equity path
Defense Northrop Strong radar/sensor Maturation RF /transparency proof 1,000-8,000



Estimated

annual
Sharper quantity if
Industry Company recommendation Likely first ask Key blocker adopted
Grumman fit contract m?/yr
Defense RTX Broad diversified Co-development multi-BU qualification 1,000-10,000
defense fit funding m?/yr
Defense BAE Systems Good subsystem fit NRE / prototype cost and ruggedness 300-3,000
contract tradeoffs m?/yr
Defense Leonardo Strong EU consortium Joint R&D / pilot scaling from pilot 500-4,000
target contract m?/yr
Defense L3Harris Strong niche Prototype POs premium cost justification 200-2,000
aperture/electronics m?/yr
target

Defense Saab Good radar niche Pilot RF/environment proof 200-1,500
target procurement m?/yr
Defense QinetiQ Best evaluator/bridge Paid feasibility / not large direct buyer 50-500 m?/yr

partner govt-linked

development

Defense Anduril Fast-moving module Milestone-based wants productized solution, 100-1,000
adopter development not raw film m?/yr
Defense Shield Capital Investor only Equity not end-user N/A
Energy Plug Power Broad hydrogen- JDA / pilot cost and lifetime proof 5,000-100,000
system target m?/yr
Energy Nel Hydrogen Best electrolyzer Paid stack lifetime under real 10,000-
adopter qualification conditions 150,000 m?/yr
Energy ITM Power Strong PEM stack JDA + stack tests manufacturing simplicity 10,000-
target 120,000 m?/yr
Energy Bloom Energy Specialty SOEC use Development harsh high-temp 2,000-60,000



Estimated

annual
Sharper quantity if
Industry Company recommendation Likely first ask Key blocker adopted
only contract environment m?/yr
Energy FuelCell Energy Niche subsystem use  Engineering limited graphene fit in core 1,000-40,000
only evaluation stack m?/yr
Energy Enapter Good modular AEM Module pilot / cost sensitivity 5,000-80,000
pilot target JDA m?/yr
Energy SunHydrogen Strong thin-film Supply- company maturity / scaling 10,000-
architecture fit development 500,000 m?/yr

partnership
Energy First Solar High-upside, hard R&D optimized incumbent lines 5,000-
qualification collaboration 1,000,000+
m?/yr
Energy Equinor Investor/pilot partner Equity + pilot indirect product control 1,000-20,000
Ventures access m?/yr direct
use
Entertainment Samsung Best scale + funding Equity + JDA + integration into display 5,000-250,000
combo pilot stacks m?/yr
Entertainment Sony Premium hardware JDA / minority complex org, niche initial 500-50,000
target investment use m?/yr
Entertainment Apple XR/audio upside, hard Supplier opaque route 20,000-
access qualification 100,000 m?/yr
Entertainment Meta Strong XR pilot target  Prototype cost and wearable reliability 2,000-60,000
funding m?/yr
Entertainment Nintendo Follower, not pioneer  Supplier-led conservative tech adoption 15,000-80,000
qualification m?/yr
Entertainment ROE Visual Best revenue-first Paid pilot / co- panel-level proof 3,000-60,000
LED wall target development m?/yr



Estimated

annual
Sharper quantity if
Industry Company recommendation Likely first ask Key blocker adopted
Entertainment Shure Strong audio- Component narrow scale 100-1,000
component niche development m?/yr eq.

agreement
Entertainment Sennheiser Strong premium audio Joint product premium proof needed 200-2,000
target development m?/yr eq.
Entertainment Dolby Validator, not direct Ecosystem not a material adopter <100 m?/yr

buyer validation

Entertainment Live Nation Reference customer, Deployment not component qualifier 1,000-10,000
indirect pilot m?/yr indirect
Environmental DuPont Water Best membrane JDA / paid pilot  defect-free integration + 2,000-300,000
Solutions adopter durability m?/yr
Environmental Xylem Strong water-platform Paid pilot / proving lifecycle economics 1,000-150,000
adopter supply m?/yr

agreement
Environmental SUEZ Strong operator- Pilot funding / project-by-project adoption 20,000-
integrator co-development 120,000 m?/yr
Environmental Veolia Strong deployment Demonstration prefers integrated 20,000-
partner project support  components 120,000 m?/yr
Environmental Pall Premium filtration Co-development premium SKU only 10,000-80,000
target / qualification m?/yr
Environmental Aquatech Strong niche pilot Paid pilot / EPC  custom-project scale 5,000-40,000
partner integration m?/yr
Environmental Kuraray Materials partner Strategic needs roll-to-roll 10,000-60,000
partnership / compatibility m?/yr

licensing



Estimated

annual
Sharper quantity if
Industry Company recommendation Likely first ask Key blocker adopted
Environmental Clean Harbors Field-validation Paid field trial not a core manufacturer 1,000-10,000
partner m?/yr
Environmental Energy Narrow subsystem Joint pilot indirect membrane role 1,000-15,000
Recovery partner m?/yr
Environmental 3M Lower-priority Supplier strategic/legal distraction 10,000-70,000
strategic engagement engagement m?/yr
Health Abbott Best health Funded joint regulatory + process 20-5,000+
commercial adopter development migration m?/yr
Health Medtronic Strong Co-development implant validation 2-800 m?/yr
electrode/interface / possible equity depending use
target
Health Philips Strong external Pilot limited invasive fit 50-2,000
monitoring target procurement / m?/yr
co-dev
Health Convatec Strong smart-wound  Clinical/product reimbursement and 30-3,000
target collaboration workflow m?/yr
Health BD Strong diagnostics Assay- must improve assay 10-4,000
target development economics m?/yr
contract
Health Boston Premium invasive Co-dev / clinical burden 10-250 m?/yr
Scientific devices target possible equity
Health J&] MedTech /  Best financing route Equity + decentralized adoption 20-1,000
Innovation incubation + co- m?/yr
dev
Health Smith+Nephew Good wound-care Product niche scale 20-1,000
target collaboration m?/yr



Estimated

annual
Sharper quantity if
Industry Company recommendation Likely first ask Key blocker adopted
Health Roche High-bar diagnostics = Partnering / assay validation burden 10-3,000
Diagnostics target licensing m?/yr
Health Siemens Specialty diagnostics  Joint selective systems focus 5-500 m?/yr
Healthineers only development
Medical Abbott Best sensor-scale Development manufacturing migration 5,000-20,000
medtech adopter deal risk m?/yr in CGM
scenario
Medical Dexcom Strong CGM-specific Co-development optimized incumbent sensor 5,000-15,000
target agreement stack m?/yr
Medical Medtronic Broad medtech JV-style implant qualification 50-10,000
platform target development m?/yr
depending use
Medical Boston Strong JDA / milestone  sterilization and clinical 100-1,000
Scientific EP/interventional supplier proof m?/yr
target engagement
Medical J&] MedTech /  Best strategic investor Equity + operating-company 50-1,000+
JIDC incubation adoption path m?/yr
Medical Philips Monitoring-patch Pilot partnership narrower platform fit 500-5,000
target m?/yr
Medical Siemens Diagnostics Development slower systems orientation 200-2,000
Healthineers consumables target partnership m?/yr
Medical Stryker Specialty Exploratory narrow use case 20-200 m?/yr
neuro/surgical target development
Manufacturing Samsung Strong Venture/equity = qualification and cost 100,000-
Electronics manufacturing-scale +]JV 500,000 m?/yr

adopter



Estimated

annual
Sharper quantity if
Industry Company recommendation Likely first ask Key blocker adopted
Manufacturing LG Display Strong display target  Strategic display-line conservatism 50,000-
development 250,000 m?/yr
agreement
Manufacturing Corning Strong materials- JDA / minority product pull needed 20,000-
system partner investment 100,000 m?/yr
Manufacturing Applied Ecosystem enabler Venture / not a big direct buyer 5,000-30,000
Materials process m?/yr
partnership internal/demo
Manufacturing Intel Strong Intel Capital / qualification rigor 10,000-50,000
packaging/materials =~ R&D agreement m?/yr
target
Manufacturing TSMC Hard but strategic Joint process conservatism 20,000-80,000
target qualification m?/yr
Manufacturing Airbus Strong Consortium / aerospace certification 30,000-
multifunctional JDA / venture 120,000 m?/yr
material target
Manufacturing Boeing Strong but slower R&D contract certification and slower 20,000-
industrial target cycles 100,000 m?/yr
Manufacturing BMW Group Good premium Startup Garage / automotive qualification 15,000-75,000
mobility bridge venture m?/yr
Manufacturing Bosch Top industrial target ~ Venture + pilot + proving sensor/electronics 25,000-
co-dev edge 120,000 m?/yr
Manufacturing Siemens Good validation Co-development moderate urgency 10,000-60,000
partner m?/yr
Manufacturing Honeywell Diversified specialty Pilot proof of reliability edge 10,000-50,000
adopter procurement / m?/yr



Estimated

annual
Sharper quantity if
Industry Company recommendation Likely first ask Key blocker adopted
venture
Marine Hempel Best coatings R&D JDA / paid pilot  cost for large-area marine 1,000-100,000
target use m?/yr
Marine Wartsila Marine Best Pilot purchase / narrower direct film use 500-20,000
equipment/sensing strategic m?/yr
target partnership
Marine Kongsberg Strong Partnership / niche scale 300-10,000
Maritime autonomy/sensing possible m?/yr
target strategic
investment
Marine Carnival Good trial host Paid pilot / not a materials 2,000-80,000
Corporation reference manufacturer m?/yr
customer
Marine OceanAlpha Best agile USV target ~ Prototype limited scale 100-5,000
funding m?/yr
Marine Rolls-Royce Strong subsystem Supplier direct coating path limited 200-8,000
Marine target development m?/yr
Marine Shipyards / Demo/specification Demo support / not direct processors 1,000-20,000
naval builders leverage only procurement m?/yr
Marine AkzoNobel / Strong coatings JDA / validation large-area economics 5,000-250,000
Jotun / PPG channels m?/yr
marine
Optics LG Display Strong display-optics  JDA / NRE ITO competition and yield 5,000-
target 500,000+
m?/yr
Optics Samsung Strong flexible Qualification defects and cost 10,000-



Estimated

annual
Sharper quantity if
Industry Company recommendation Likely first ask Key blocker adopted
Display optics/display target  funding 1,000,000+
m?/yr
Optics Meta / Reality Strong smart-glasses  Prototype manufacturability in 10,000-
Labs target funding / NRE wearables 150,000 m?/yr
Optics ZEISS Strong premium Paid pilot / contamination-free 500-50,000
optics target collaboration integration m?/yr
Optics SCHOTT Strong specialty glass  Co-development incumbent coatings 1,000-100,000
target m?/yr
Optics Canon Good Co-engineering  conservative application- 1,000-40,000
imaging/industrial specific adoption m?/yr
optics target
Optics Thorlabs Best research-product Early purchase smaller scale 100-10,000
beachhead orders m?/yr
Optics Coherent High-value photonics = Development niche area / long path 500-10,000
target contract m?/yr
Professional HEAD Best early sports Co-development structural-use overreach 1,000-40,000
Sports adopter / preferred m?/yr
supplier
Professional Babolat Strong racquet niche  Prototype scale and formal venture 500-20,000
Sports program / JDA path m?/yr
Professional Callaway Golf Good Co-development structural proof 1,000-30,000
Sports sensing/performance contract m?/yr
target
Professional On Strong smart Paid pilots / softgoods integration 2,000-100,000
Sports footwear/apparel exclusivity m?/yr
target supply



Estimated

annual
Sharper quantity if
Industry Company recommendation Likely first ask Key blocker adopted
Professional PUMA Elite capsule target Paid consumer cost and supply 5,000-250,000
Sports collaboration chain m?/yr
Professional Specialized Strong smart cycling Joint product moderate scale 1,000-50,000
Sports gear target development m?/yr
Professional Atomic Good winter-sports Co-development seasonal/niche scale 1,000-35,000
Sports target m?/yr
Professional Decathlon / Long-term volume Venture/pilot cost-down needed first 10,000-
Sports Pulse target only support 500,000+
m?/yr
Science Thermo Fisher = Best EM consumables Commercial reproducibility and shelf-life ~ 10-200 m?/yr
Scientific route partnership /
qualification
Science Danaher / Strong Joint clinical/manufacturing 20-500 m?/yr
Cytiva / cartridge/sensor fit development compatibility
Beckman
Coulter
Science Merck KGaA / Best science-industry  Partnership + portfolio prioritization 100-1,000
MilliporeSigma  platform partner possible m?/yr
strategic equity
Science Sartorius Narrow Paid pilot / co- specific win needed 5-300 m?/yr
sensor/analytics development
route
Science Agilent Good analytical-chip JDA / evaluation economics vs incumbent 10-100 m?/yr
fit films pilot
Science Bruker Strong niche Application limited volume 2-30 m?/yr
workflow partner collaboration



Estimated

annual
Sharper quantity if
Industry Company recommendation Likely first ask Key blocker adopted
Science ZEISS Strong microscopy Commercial ecosystem dependence 5-100 m?/yr
consumables route collaboration
Science Oxford Good research-kit Application smaller commercial scale 1-15 m?/yr
Instruments partner collaboration
Science JEOL Strong TEM/cryo-EM  Distribution / endorsement-to-product gap 5-80 m?/yr
workflow target co-dev
Science Bio-Rad Lower-priority JDA / pilot unclear internal owner 5-50 m?/yr
sensor/cartridge
target
Space Airbus Defence  Best large strategic JDA / ESA/EU ECSS qualification 20-2,000
and Space space target co-funded m?/yr
project
Space Thales Alenia Strong payload Demonstrator long qualification 10-1,000
Space thermal target contract m?/yr
Space Lockheed Strong mission-need  Prototype ITAR and mission assurance 10-1,000
Martin Space target contract / m?/yr
venture path
Space Northrop High-value but slow Subcontracted program sponsorship 10-800 m?/yr
Grumman development
Space Systems
Space Maxar Good commercial Development moderate scale 20-1,200
satellite fit contract m?/yr
Space Redwire Best agile component  JDA / product qualification still needed 20-1,500
innovator partnership m?/yr
Space Rocket Lab Best high-volume Supply proving reliability at scale 50-3,000
Space Systems  smallsat route agreement + m?/yr



Estimated

annual
Sharper quantity if
Industry Company recommendation Likely first ask Key blocker adopted
qualification
funding
Space Sierra Space Strong emerging- Paid pilot / co- platform maturity 20-1,000+
platform target development m?/yr
Space Boeing Space Strategic but slower Evaluation program dependence 10-1,000
contract m?/yr
Space MDA Space Good Collaborative limited investment path 10-800 m?/yr
robotics/satellite development
target
Transportation Airbus Top long-cycle Equity + co- certification burden 500-100,000+
transport target development + m?/yr
consortia
Transportation Boeing Strategic but slow Co-development long qualification 300-75,000+
transport target m?/yr
Transportation BMW Group Best premium Equity + pilot qualification and Tier 1 2,000-
transport target reliance 250,000+
m?/yr
Transportation Porsche Best flagship Venture + JDA narrow early scale 1,000-100,000
transport pilot m?/yr
Transportation Stellantis Strong scale option Equity + pilot mainstream-brand cost 5,000-
after premium proof pressure 1,000,000+
m?/yr
Transportation Daimler Truck  Good Pilot funding / fleet ROI discipline 3,000-200,000
CV/electrification JDA m?/yr
target
Transportation Siemens Good rail Strategic moderate urgency 2,000-100,000



Estimated

annual
Sharper quantity if
Industry Company recommendation Likely first ask Key blocker adopted
Mobility electronics/sensing procurement / m?/yr

target pilot
Transportation Alstom Good subsystem rail Pilot budget / lower financing appetite 1,000-80,000
target consortium m?/yr
Transportation Maersk Better specialty Venture/pilot hull-scale economics weak 5,000-250,000
marine component support m?/yr

partner

Transportation Carnival Niche retrofit/pilot Pilot indirect adopter role 1,000-100,000
customer procurement m?/yr




indust_research Summary

Executive summary for a larger company considering adoption or transition

This research surveys a wide set of industries where CVD graphene could create value, but
the evidence consistently supports a narrow conclusion: near-term adoption is strongest
where graphene acts as a thin functional film rather than a wholesale substitute for
incumbent core materials. Across sectors, the most credible use cases are thermal
spreaders, EMI/conductive films, transparent heaters, sensing layers, barrier coatings, and
selected membrane or photonics functions. The document repeatedly finds that adoption is
most likely in premium, performance-constrained, or subsystem-level applications
where a modest area of graphene can solve a high-cost problem.

For a large company evaluating whether to adopt or transition this technology, the central
takeaway is that the opportunity is real but application-specific. The document
presents meaningful strategic logic for adoption in IT hardware, telecom, aerospace,
defense, automotive, energy, optics, medical/health, environmental systems, and selected
consumer and industrial products. However, the evidence base is much stronger on the
existence of relevant pain points than on proof of current scaled procurement. In other
words, the commercial case is credible, but in most industries it still depends on
demonstrating measurable system-level benefit over incumbent materials such as graphite
films, ITO, copper, metal meshes, conventional coatings, existing membranes, and standard
sensor materials.

The sharpest decision blocker across the research is not lack of theoretical performance,
but industrialization risk. Nearly every industry review points to the same gating issues:
transfer yield, contamination control, defect density, cost at scale, integration into existing
process flows, qualification-cycle length, and the need for reliable large-area supply. For a
larger company, the best strategic posture is usually not enterprise-wide transition; it is
targeted pilot adoption in one or two high-value applications, with a go/no-go
framework based on thermal, electrical, optical, reliability, and cost evidence under real
operating conditions.

Three-paragraph summary of the research accomplished

The research assembled a broad cross-industry target map for companies that could
plausibly adopt CVD graphene, emphasizing sectors where large-area thin films matter
more than bulk material economics. It identifies the most relevant application wedges by
industry: Al server thermals and packaging in IT; thermal and EMI films in telecom;
transparent heaters, sensing, and multifunctional coatings in aerospace and defense; smart
surfaces, sensor heating, and glazing in automotive; membranes and electrochemical
interfaces in energy and environmental applications; and biosensors, electrodes, and smart
dressings in health and medical applications. In nearly every case, the analysis avoids the
overclaim that graphene will replace core incumbent materials broadly in the near term.



The research also develops a practical commercial lens around adoption probability,
quantity estimates, and funding fit. Most sectors are analyzed using a recommendation
matrix that weighs strategic fit, adoption likelihood, likely time horizon, estimated annual
material need, and likely support type such as joint development agreements, paid pilots,
supplier qualification, strategic procurement, or minority equity investment. This is useful
for a corporate development, venture, or R&D leader because it distinguishes between
companies that are attractive as early customers, as technical validation partners, or as
strategic financiers. The most persuasive pattern is that companies with acute thermal,
sensing, or advanced-materials pain and a visible innovation infrastructure rank highest.

Finally, the research is explicit that evidence quality is uneven. Public sources strongly
support that the named companies operate in domains where graphene could matter, but
public evidence is generally much weaker that they have already committed to CVD
graphene specifically. As a result, the document’s recommendations are best interpreted as
strategic screening outputs, not demand forecasts. For an adopting large company, that
means the right next step is not broad transition planning, but structured diligence:
benchmark graphene against incumbent materials in a narrow application, validate
supplier readiness, and assess whether qualification burden is justified by system-level
advantage.

Cross-industry adoption view

Where adoption looks strongest

e IT computing and telecom hardware: strongest near-term case for board-level
thermal spreaders, EMI films, premium device thermals, and package-adjacent heat
spreading.

e Automotive: strong case for ADAS sensor heating, smart interior surfaces, glazing,
and electronics shielding, especially through Tier 1 suppliers and premium OEMs.

e Aerospace, defense, and space: compelling high-value use cases, but slower
qualification; best first in sensors, thermal management, conductive layers, and
specialty coatings.

e Energy and environmental: promising where graphene acts as a premium
interface material in electrolyzers, membranes, sensors, or advanced treatment
systems.

¢ Medical and health: high-value but qualification-heavy; best in external sensors,
diagnostic cartridges, smart dressings, and specialty electrodes before implantables.

e Optics and display-adjacent systems: strong technical fit for transparent

conductive layers, heaters, and specialty photonics, but process integration remains
difficult.

Where transition risk remains highest
e Front-end semiconductor process integration
e  Broad display-stack replacement of incumbent transparent conductors
e« Commodity construction and concrete applications
e  Mass-market softgoods and low-margin consumer products



e Hull-scale marine coatings and other very large-area cost-sensitive surfaces
e Implantable medical devices without extensive biocompatibility and regulatory

packages

Decision blockers a larger company should treat as gating criteria

1. System-level proof over incumbents rather than lab-property advantage.

No s W

Sharper recommendation matrix by industry

Transfer yield, cleanliness, and defect control on commercial substrates.
Reliable scaled supply from bankable suppliers.

Qualification burden and timeline versus the economic value created.
Total delivered cost per functional area, not raw material cost alone.
Integration path into existing manufacturing and field-service processes.
Second-source and IP risk, especially where supply is concentrated.

Overall
recommendatio
n for a large Best first use Recommende
Industry adopter case d posture Main blockers
IT Computing High priority Board/module  Pilot now Cost,
thermal contamination,
spreaders, EMI package
films, package- qualification
adjacent
thermals
IT & High priority Thermal and Pilot now Proof over
Telecommunicatio EMI films in incumbent
ns network thermal /EMI
hardware and materials
optics
R&D Industry High priority as Research Partner/inve Long path to full
partner substrates, st product
channel sSensors, transition
photonics,
packaging
testbeds
Civil Aerospace Medium-High Transparent Pilot Certification,
heaters, sensing selectively durability, repair
films, EMI/static ecosystem
layers
Aerospace & Medium-High Thermal, Pilot Qualification and
Military sensing, selectively /  security/progra
conductive co-develop m gating

composite



Overall

recommendatio
n for a large Best first use Recommende

Industry adopter case d posture Main blockers
layers

Agriculture Medium Sensors and Pilot Weak fit for
water- selectively commodity ag
treatment inputs
components

Automotive High priority ADAS heater Pilot now Cost, PPAP,
films, smart through Tier  durability
surfaces, 1s
glazing, EMI

Construction Medium Smart/heated Watch / Large-area
glass, selective economics
membranes, pilot
specialty
coatings

Consumer Medium-High Premium device Pilot Consumer-scale
thermal films selectively yield and supply
and specialty
conductive
layers

Defense Medium-High Radar/sensor Co-develop RF /environment
heaters, EMI al qualification
films,
electronics
thermal layers

Energy Medium-High Electrolyzer/fue Pilot Durability and
l-cell interfaces, selectively stack economics
PEC hydrogen
films

Entertainment Medium LED walls, XR Selective Integration into
thermal films, pilot complex device
premium audio stacks
components

Environmental Medium-High Premium Pilot Lifetime and
membranes, selectively regulatory
PFAS/water- validation
treatment
sensors

Health Medium-High Wearables, Pilot Clinical and
remote selectively manufacturing



Overall

recommendatio
n for a large Best first use Recommende
Industry adopter case d posture Main blockers
monitoring validation
electrodes,
smart dressings
Industry Medium-High Sensors, flexible Pilot Need for narrow
electronics, selectively application fit
specialty
coatings
Leisure Medium Smart Watch / Softgoods
wearables, selective durability and
heated gear, pilot cost
premium
electronics-
adjacent
products
Manufacturing High priority as Sensors, Partner/inve Ecosystem
ecosystem thermal films, st dependence,
channel process- qualification
enabling
partnerships
Marine Medium Sensors, Watch / Marine
electronics selective economics and
barriers, pilot field durability
premium
coating R&D
Medical Medium-High Disposable Pilot Regulatory
biosensors, EP selectively burden
tools, non-
implantable
monitoring
Optics Medium-High Transparent Pilot Optical/electrica
heaters, smart-  selectively | uniformity
glasses optics,
specialty
windows
Science High priority as EM support Partner now  Niche volumes
validation films, specialty only
channel substrates,
analytical

consumables



Overall

recommendatio
n for a large Best first use Recommende
Industry adopter case d posture Main blockers
Space Medium-High Thermal films, Co-develop Qualification and
EMI coatings, mission
sensor layers assurance
Professional Medium Smart Watch / Limited scale,
Sports equipment, selective premium-only fit
sensing, pilot
premium
hardgoods
Transportation High priority Premium auto Pilot now Cross-sector
thermal /EM], selectively qualification
rail burden
coatings/sensin

g, aerospace
subsystems



Company table by industry using the sharper recommendation matrix

Adoption Recommendat
Industry Company Strategic fit likelihood ion Likely support mode  Key blocker
IT Computing Intel Very high Medium- Pilot now JDA, strategic Process
High investment contamination and
qualification
IT Computing Samsung Very high Medium- Pilot now Strategic investment, Cost and internal
Electronics High partnership alternatives
/ Samsung
Semiconduc
tor
IT Computing NVIDIA High Medium Pilot now Strategic partnership  OSAT/foundry
integration
IT Computing AMD High Medium Pilot now JDA, commercial Qualification
support burden
IT Computing TSMC Very high Medium Co-develop Ecosystem Conservative
qualification support  process control
IT Computing SK hynix High Medium- Pilot Strategic Memory package
High selectively development reliability
IT Computing Micron High Medium Pilot JDA, sourcing support Margin and
selectively reliability
discipline
IT Computing Supermicro High High at Pilot now NRE, co-development Need measurable
system system benefit
level
IT Computing Dell High Medium- Pilot now Joint development Procurement
Technologie High qualification

S



Adoption Recommendat
Industry Company Strategic fit likelihood ion Likely support mode  Key blocker
IT Computing HPE High Medium- Pilot now Pilot funding, co- Incremental gain vs
High development alternatives
IT Computing Lenovo Medium-High High in Pilot Supplier development Qualification and
client / selectively access friction
medium in
server
IT Computing Apple High Medium- Pilot Supplier Secrecy, volume
High selectively development, prepay = manufacturability
IT Computing Microsoft Medium-High Medium Watch / pilot  Partnership support  Indirect hardware
selectively control
IT Computing Cisco High Medium- Pilot now Co-development, Proving
High investment EMI/thermal edge
IT Computing Broadcom High Medium Pilot Supplier support Packaging
selectively ecosystem
dependence
IT & Nokia High Medium- Pilot now JDA, innovation Qualification in
Telecommunicat High procurement network hardware
ions
IT & Ericsson High Medium- Pilot now Co-development Qualification cycle
Telecommunicat High funding
ions
IT & Cisco High Medium- Pilot now Strategic investment, = Supply reliability
Telecommunicat High pilots
ions
IT & Intel Very high High for Co-develop Equity, JDA Process and
Telecommunicat R&D / reliability hurdles
ions Medium-

High



Adoption Recommendat
Industry Company Strategic fit likelihood ion Likely support mode  Key blocker
adoption
IT & Qualcomm High Medium- Pilot Ventures, ecosystem  Reference design
Telecommunicat High selectively pilot integration
ions
IT & Broadcom High Medium Pilot Commercial Packaging
Telecommunicat selectively development economics
ions
IT & Juniper Medium Medium Watch / Pilot buys Narrower scale
Telecommunicat Networks selective pilot
ions
IT & Corning High High as Partner/inves Strategic partnership, Commercialization
Telecommunicat partner t equity path to end product
ions
IT & Coherent Medium-High Medium- Partner JDA, NRE Smaller area niche
Telecommunicat High selectively use
ions
IT & Lumentum Medium-High Medium Partner Prototype funding Longer photonics
Telecommunicat selectively path
ions
R&D Industry Merck KGaA High High Partnernow  Collaboration Transition to
funding, strategic product lines
investment
R&D Industry BASF Medium Medium Partner Venture, collaborative Weak fit for bulk
selectively R&D core businesses
R&D Industry Samsung Very high High Partner/inves Strategic investment, Internal
t pilot performance
thresholds
R&D Industry Intel Very high Medium- Partner now  Intel Capital, research Long horizon to



Adoption Recommendat
Industry Company Strategic fit likelihood ion Likely support mode  Key blocker
High collaboration manufacturing
R&D Industry Applied Very high Medium- Partnernow  ]DA, ecosystem More enabler than
Materials High partnership end buyer
R&D Industry Thermo Medium Medium Partner Paid pilot Regulatory/consu
Fisher selectively mable
reproducibility
R&D Industry Siemens Medium Low- Watch Partnership funding Validation burden
Healthineer Medium
S
R&D Industry Airbus High Medium- Partner Venture, Aerospace
High selectively demonstrator funding certification path
R&D Industry BMW Group Medium Medium Pilot Paid pilot Automotive
selectively cost/qualification
R&D Industry Lockheed High Medium- Co-develop Ventures, milestone Export/control and
Martin High funding procurement cycles
R&D Industry DuPont High Medium Partner Co-development Competing
selectively incumbents
R&D Industry ZEISS Medium Medium Partner Research partnership  Niche application
selectively volume
Civil Aerospace  Airbus High Medium- Co-develop JDA, paid pilot, Certification and
High for venture durability
R&T
Civil Aerospace = Boeing High Medium Co-develop Funded evaluation Program pressure
and certification
Civil Aerospace  Safran High High for Pilot Co-development, Qualified
subsystem selectively venture possible deployment burden

evaluation



Adoption Recommendat
Industry Company Strategic fit likelihood ion Likely support mode  Key blocker
Civil Aerospace  Collins High High for Pilot Prototype contracts Broad rollout
Aerospace niche selectively qualification
subsystem
insertion
Civil Aerospace =~ GKN High High for Co-develop Joint development Serial adoption
Aerospace demonstrat path
ors
Civil Aerospace  Spirit Medium-High Medium- Pilot Development contract Structural
AeroSystem High selectively qualification
S
Civil Aerospace  Leonardo Medium-High Medium- Co-develop Consortium funding Demonstrator-to-
High line-fit gap
Civil Aerospace  Daher / Medium Medium- Pilot Customer-funded Smaller scale
Latecoere High selectively trials
Aerospace & Lockheed Very high Medium- Co-develop Equity, pilot, JDA Certification and
Military Martin High reproducibility
Aerospace & RTX Very high Medium- Co-develop Equity, pilot, co-dev Multi-business
Military High qualification
complexity
Aerospace & Airbus Very high Medium Co-develop Equity, collaborative  Airframe
Military R&D qualification pace
Aerospace & Boeing High Medium Watch / co- Paid development Slower adoption
Military develop pathways
Aerospace & Leonardo Very high Medium- Co-develop Joint R&D, Program-level
Military High consortium validation
Aerospace & L3Harris High Medium- Pilot Paid pilot Supplier-led
Military High selectively qualification



Adoption Recommendat
Industry Company Strategic fit likelihood ion Likely support mode  Key blocker
Aerospace & Northrop High Medium Co-develop Program-funded pilot Program-specific
Military Grumman access
Aerospace & BAE High Medium Watch / Collaborative defense Limited visible
Military Systems selective pilot R&D venture path
Agriculture Netafim High for Medium- Pilot Paid pilot Sensor robustness
Sensors High selectively and fouling
Agriculture Rivulis Medium Medium Watch / Supplier partnership  Lower digital-stack
selective pilot evidence
Agriculture Yara Medium-High Medium- Pilot Trials, strategic Weak fit for
High selectively partnership fertilizer-scale use
Agriculture Nutrien Medium as Medium Partner Field trials Not a hardware
channel selectively manufacturer
Agriculture Syngenta Medium Medium Watch / Collaboration Hardware not core
selective pilot business
Agriculture BASF High as Medium- Partner/inves Equity + co- Pull-through into
partner High t development ag products
Agriculture Xylem High Medium- Pilot Development Specialty-only
High selectively agreement economics
Automotive Forvia High High for Pilot now JDA, paid pilot Durability and
pilots PPAP
Automotive Continental High  Moderate- Pilot now Pilot funding, co- Packaging and
High development qualification
Automotive Bosch High  Moderate- Pilot Research Must beat
High selectively collaboration, incumbents clearly
supplier incubation
Automotive Saint- High High for Pilot Development contract Optical and
Gobain evaluation selectively lamination quality



Adoption Recommendat
Industry Company Strategic fit likelihood ion Likely support mode  Key blocker
Sekurit
Automotive AGC High High for Pilot Pilot/JDA Cost and process
Automotive targeted selectively integration
pilots
Automotive NSG Group/  Medium-High Moderate Watch / Paid evaluation Similar glazing
Pilkington selective pilot hurdles
Automotive Gentex High High Pilot Development contract Module-specific
selectively qualification
Automotive Magna High High as Pilot JDA, prototype Need internal
evaluator selectively funding sponsor
Automotive Valeo High High for Pilot now Co-funded Performance proof
sensor- development
heater
evaluation
Automotive Aptiv Medium-High  Moderate- Pilot Engineering Less fit for large-
High selectively partnership area glazing
Automotive Porsche / High High for Pilot now Equity, venture, JDA Limited direct
Porsche premium volume
Ventures use
Automotive BMW Group High  Moderate- Pilot now Equity, pilot funding  Cost/performance
/ BMW i High proof
Ventures
Automotive Toyota / High Moderate Watch / pilot  Equity, partnerships  Scale economics
Toyota selectively
Ventures
Automotive Hyundai Medium-High  Moderate- Pilot Strategic investment  Qualification and
Motor High selectively economics

Group /



Adoption Recommendat

Industry Company Strategic fit likelihood ion Likely support mode  Key blocker
CRADLE

Automotive Stellantis / High Moderate Pilot Equity, pilot support  Cost across mass
Stellantis selectively brands
Ventures

Construction Saint- High Medium- Watch / Strategic pilot, JDA Area economics
Gobain High selective pilot

Construction AGC High High Pilot Pilot, commercial Cost and coated-

selectively agreement glass integration

Construction Nippon Medium-High Medium- Pilot Pilot, supply Willingness to pay
Sheet Glass High selectively agreement
/ Pilkington

Construction Owens Medium Medium Watch Pilot funding Cost discipline
Corning

Construction Sherwin- Medium Medium Watch Customer-funded Formulation/proce
Williams development Ss economics

Construction Sika Medium Medium Watch Paid pilot Need membrane-

process fit
Construction Holcim Medium Medium Watch Innovation Weak fit for core
partnership commodity cement

Construction CEMEX / Medium-High Medium Partner/inves Equity, accelerator, Film use case less
Cemex as investor t pilots natural in cement
Ventures

Consumer Samsung Very high High for Pilot Equity + JDA Cost and yield at
Electronics evaluation / selectively consumer scale

Medium for
adoption

Consumer LG Very high High for Pilot Equity + business Cross-affiliate

Electronics partnership selectively development alignment



Adoption Recommendat
Industry Company Strategic fit likelihood ion Likely support mode  Key blocker
/ LG Group / Medium
adoption
Consumer Apple Very high Medium Pilot Commercial/NRE/cap Quiet supplier
selectively acity support qualification hurdle
Consumer Sony High Medium Pilot Equity + pilot support Organizational
selectively complexity
Consumer Lenovo High Medium Watch / Commercial support  Unsolicited
technically selective pilot submission
barriers
Consumer Xiaomi High Medium Watch Commercial / Low partnership
strategic transparency
Consumer Huawei High Medium Watch Commercial / JDA Geopolitical and
Consumer technically access issues
Defense Lockheed Very high Medium Co-develop Paid development / Harsh-environment
Martin pilot evidence
Defense Northrop High Medium- Co-develop Evaluation contract RF transparency
Grumman High and durability
Defense RTX Very high Medium- Co-develop Co-development Incumbent
High funding alternatives
Defense BAE Medium-High Medium Watch / NRE, subsystem demo Cost vs rugged
Systems selective pilot incumbents
Defense Leonardo High Medium- Co-develop Joint R&D, EU qualification
High consortium pathways
Defense L3Harris High Medium- Pilot Funded demos Need module-level
High selectively proof
Defense Saab Medium-High Medium- Pilot Collaborative R&D Environmental
High selectively qualification



Adoption Recommendat
Industry Company Strategic fit likelihood ion Likely support mode  Key blocker
Defense QinetiQ High for High for Partner now  Paid feasibility Not a scaled end-
evaluation evaluation / studies user
Low direct
adoption
Defense Anduril Medium-High Medium- Pilot Prototype buys Preference for
Industries High selectively productized
solutions
Defense Shield Investor fit N/A Partner/inves Equity investment Not an operating
Capital only t adopter
Energy Plug Power High Medium- Pilot JDA, paid pilot Cost/lifetime proof
High pilot / selectively
Medium
adoption
Energy Nel High Medium- Pilot Paid qualification Need
Hydrogen High selectively degradation/lifetim
e gains
Energy ITM Power High Medium Pilot JDA, testing budget Manufacturing
selectively simplicity
Energy Bloom Medium Medium Watch / Development contract Harsh solid-oxide
Energy selective pilot environment
Energy FuelCell Medium-Low Low- Watch Engineering Limited graphene
Energy Medium evaluation fit at high temp
Energy Enapter High Medium Pilot JDA, module pilot Cost sensitivity
selectively
Energy SunHydroge Very high High Pilot now Partnership, possible  Company maturity
n structured support and execution risk
Energy First Solar Medium-Low Medium- Watch R&D collaboration Optimized CdTe
near term Low lines



Adoption Recommendat
Industry Company Strategic fit likelihood ion Likely support mode  Key blocker
Energy Equinor High as High as Partner/inves Equity + pilotaccess  Need clear low-
Ventures investor/oper investor t carbon pilot thesis
ator
Entertainment Samsung / High Medium Pilot Strategic equity, JDA  Process integration
Samsung selectively
Display
Entertainment Sony Group High Medium Pilot JDA, strategic Complex multi-unit
selectively investment adoption
Entertainment Apple Medium-High Medium- Watch / Supplier support Access and
Low to selective pilot qualification
Medium
Entertainment Meta High Medium Pilot Prototype funding High-volume
selectively consumer
reliability
Entertainment Nintendo Medium Low- Watch Procurement only Conservative
Medium later adoption style
Entertainment ROE Visual High Medium- Pilot now Paid pilot, integration Needs module-level
High partnership ROI
Entertainment Shure Medium Medium Pilot Paid evaluation Small market size
selectively
Entertainment Sennheiser High Medium- Pilot Joint development Premium niche
High selectively only
Entertainment Dolby Low direct Low Watch Validation Not a direct
partnership material adopter
Entertainment Live Nation Low direct / Low Watch Deployment pilot Indirect buyer only
medium as
system

customer



Adoption Recommendat
Industry Company Strategic fit likelihood ion Likely support mode  Key blocker
Environmental DuPont High High Pilot JDA, paid pilot Large-area
Water selectively reproducibility
Solutions
Environmental Xylem High High pilot / Pilot Paid pilot, supply Value must show in
Medium- selectively agreement uptime/lifecycle
High scaled
Environmental SUEZ High High for Pilot Pilot funding, co- Integrator rather
field pilots selectively development than manufacturer
Environmental Veolia Medium-High Medium- Pilot Demonstration Preference for
High selectively project support integrated
components
Environmental Pall Medium-High Medium- Pilot Supplier qualification =~ Premium-SKU-only
High selectively fit
Environmental Aquatech Medium-High Medium- Pilot Paid pilot Niche custom-
High selectively system scale
Environmental Kuraray Medium Medium Partner Strategic materials Need roll-to-roll
selectively partnership compatibility
Environmental Clean Medium-Low  Medium as Partner Paid field trial Not a core
Harbors direct field selectively manufacturer
partner
Environmental Energy Medium-Low Medium- Watch Technical Narrow fit
Recovery Low collaboration
Environmental 3M Low-Medium Low- Watch Development Strategic/legal
Medium agreement distraction
Health Abbott High Medium- Pilot Paid development, Manufacturing
High selectively licensing migration risk
Health Medtronic High Medium Pilot Co-development, Implant validation



Adoption Recommendat
Industry Company Strategic fit likelihood ion Likely support mode  Key blocker
selectively possible equity burden
Health Philips Medium-High Medium- Pilot Pilot procurement Best fit limited to
High for selectively noninvasive uses
external
monitoring
Health Convatec Medium Medium Pilot Clinical /product Reimbursement
selectively collaboration and workflow
adoption
Health BD Medium-High Medium- Pilot Assay-development Need measurable
High selectively contract assay gain
Health Boston Medium Medium- Watch / Co-development Invasive-device
Scientific Low to selective pilot risk
Medium
Health ]&] Medium Medium Partner/inves Equity, incubation, Decentralized
MedTech / t co-dev product adoption
Innovation
Health Smith+Neph Medium Medium Watch / Product collaboration Narrow wound-
ew selective pilot care use case
Health Roche Medium Medium Pilot Partnering/licensing  High analytical
Diagnostics selectively evidence bar
Health Siemens Medium-Low Medium- Watch Joint development Systems-oriented
Healthineer Low fit only
S
Industry Samsung High Medium Pilot Strategic investment,  Qualification and
Electronics selectively JDA incumbents
Industry LG Display High Medium Watch / JDA, pilot-line Display supply-
selective pilot support chain rigidity
Industry Applied High as Medium- Partner now  Strategic investment, Indirect end-



Adoption Recommendat
Industry Company Strategic fit likelihood ion Likely support mode  Key blocker
Materials enabler High co-dev market pull
Industry Saint- Medium Medium Watch Pilot projects Building-material
Gobain economics
Industry Henkel Medium-High Medium- Partner JDA, evaluation Need formulated-
High selectively funding system fit
Industry Ballard Low-Medium Low- Watch Pilot collaboration Hard
Power Medium electrochemical
Systems economics
Industry Entegris Medium Medium Partner Technical Niche demand only
selectively collaboration
Industry Avery Medium-High Medium- Pilot Pilot procurement Lamination and
Dennison High selectively web-processing
proof
Industry Chemours Low-Medium Low- Watch Joint evaluation Adjacent, not core
Medium fit
Industry Bosch High Medium- Pilot Strategic venture, Automotive/indust
High selectively paid pilots rial qualification
Leisure Adidas Medium Medium Watch / Strategic pilot funding Flex/wash
selective pilot durability
Leisure Nike Medium Medium Watch / Pilot, challenge Cost-down at scale
selective pilot support
Leisure Specialized Medium-High Medium- Pilot Co-development Narrow category
Bicycle High selectively funding scale
Components
Leisure Head Medium Medium Watch / Commercial Limited formal
selective pilot partnership venture support
Leisure Wilson Medium Medium Watch Pilot PO, co-dev Limited scale



Adoption Recommendat
Industry Company Strategic fit likelihood ion Likely support mode  Key blocker
Sporting
Goods
Leisure Callaway / Medium Medium Watch / JV-style development  Structural
Topgolf selective pilot integration
Callaway difficulty
Leisure Amer Sports  High for niche High for Pilot Co-funded pilots Premium-only
premium niche selectively economics
Leisure YETI Low-Medium Low- Watch Commercial trial only = Weak adjacency
Medium
Leisure Garmin High High Pilot Paid engineering Must show
selectively development electronics-grade
benefit
Leisure BRP Medium-High Medium- Pilot Co-development Qualification rigor
High selectively contract
Manufacturing Samsung High Medium- Partner/inves Venture, ]V, Cost and yield
Electronics High t development funding
Manufacturing LG Display High Medium Partner Strategic Extremely
selectively development optimized
agreement incumbents
Manufacturing Corning Medium Medium Partner JDA, minority Need system-level
selectively investment possible product case
Manufacturing Applied High as Medium- Partner now  Partnership, Not biggest direct
Materials enabler High customer- buyer
development
Manufacturing Intel High Medium Partner/inves Intel Capital, strategic Demanding
t R&D manufacturing
standards
Manufacturing TSMC High Low- Watch / co- Joint qualification Foundry



Adoption Recommendat
Industry Company Strategic fit likelihood ion Likely support mode  Key blocker
Medium develop conservatism
Manufacturing Airbus Medium Medium Partner Grants/]DAs/consorti Aerospace
selectively a certification
Manufacturing Boeing Medium Medium Watch / R&D contract Slow aerospace
selective pilot adoption
Manufacturing BMW Group Medium Medium Pilot Startup Garage, Automotive cost
selectively venture pressure
Manufacturing Bosch High High Partner/inves Corporate venture, Need strong
t co-dev sensor-specific
proof
Manufacturing Siemens Medium Medium Partner Co-development, Moderate demand
selectively consortium pace
Manufacturing Honeywell Medium Medium Pilot Strategic partnership Need measurable
selectively reliability gains
Marine Hempel Medium Medium Watch / JDA, paid pilot Marine area
selective pilot economics
Marine Wartsila Medium-High Medium- Pilot Paid pilot, strategic Better fit for
Marine High selectively partnership components than
hulls
Marine Kongsberg Medium-High Medium- Pilot Partnership, possible  Niche scale
Maritime High selectively investment
Marine Carnival Medium as Medium Watch / Paid pilot Indirect
Corporation pilot host selective pilot manufacturing role
Marine OceanAlpha High for agile High Pilot Prototype funding Small-volume niche
systems selectively
Marine Rolls-Royce Medium-High Medium- Pilot Supplier development Subsystem-specific
marine High selectively proof



Adoption Recommendat
Industry Company Strategic fit likelihood ion Likely support mode  Key blocker
activities
Marine Shipyards / Medium Medium Watch / Demo support Integrator rather
naval selective pilot than material buyer
builders
Marine AkzoNobel /  High strategic Medium Co-develop JDA, supplier support Cost and field
Jotun / PPG fit durability
marine
Medical Abbott High Medium- Pilot Paid development High-volume
High selectively process migration
Medical Dexcom High Medium Pilot Co-development Validated
selectively incumbent CGM
stacks
Medical Medtronic High Medium Pilot Strategic investment, Implant approval
selectively JV-style development timeline
Medical Boston Medium-High Medium Pilot JDA Sterilization and
Scientific selectively catheter validation
Medical J&] Medium / Medium Partner/inves Equity investment Product
MedTech / High investor t decentralization
JIDC fit
Medical Philips Medium-High Medium- Pilot Innovation-program  Limited implant
High selectively support relevance
Medical Siemens Medium Medium Watch Development Diagnostics-only
Healthineer partnership narrow fit
S
Medical Stryker Medium Medium Watch Development Specialty low-
partnership volume use only
Optics LG Display Very strong Medium- Pilot JDA, NRE Cost/yield
High eval / selectively sensitivity



Adoption Recommendat
Industry Company Strategic fit likelihood ion Likely support mode  Key blocker
Medium
deployment
Optics Samsung Very strong High Pilot Co-development, Defects and
Display interest / selectively supplier qualification transfer yield
Medium
adoption
Optics Meta / High Medium- Pilot NRE, prototype Manufacturability
Reality Labs High selectively funding in wearables
Optics ZEISS Strong Medium Watch / Paid pilot Precision optics
selective pilot conservatism
Optics SCHOTT Strong Medium Pilot Co-development Must improve glass
selectively stack meaningfully
Optics Canon Strong Medium Watch / Collaboration funding Conservative
selective pilot product adoption
Optics Thorlabs Good niche fit Medium- Partnernow  Purchase orders, Lower scale
High in product collaboration
research
products
Optics Coherent Strong Medium Pilot Strategic technical More specialty than
selectively partnership broad-volume fit
Science Thermo High High for Partnernow  Commercial Reproducibility and
Fisher consumable partnership cleanliness
Scientific s / Medium
integration
Science Danaher / High Medium Partner Joint development Clinical/manufactu
Cytiva / selectively funding ring compatibility
Beckman

Coulter



Adoption Recommendat
Industry Company Strategic fit likelihood ion Likely support mode  Key blocker
Science Merck KGaA Very high High Partner/inves Partnership + Portfolio
/ t possible equity prioritization
MilliporeSig
ma
Science Sartorius Medium Medium- Watch Pilot funding Conservative
Low bioprocess
qualification
Science Agilent High Medium Partner JDA, evaluation Thin-film
selectively manufacturability
Science Bruker Medium-High Medium- Partner Application Niche scale
High in selectively collaboration
niche
Science ZEISS High Medium- Partner Commercial Consumables
High selectively collaboration validation
Science Oxford Medium-High Medium- Partner Application Smaller scale
Instruments High in selectively collaboration
niche
Science JEOL High High for Partner now  Distribution, co-dev Supply robustness
workflow
endorseme
nt
Science Bio-Rad Medium-Low Medium- Watch Pilot/]DA Unclear near-term
Low product owner
Space Airbus High Medium- Co-develop JDA, co-funded ECSS qualification
Defence and High ESA/EU project
Space
Space Thales High Medium- Co-develop Demonstrator Reliability culture
Alenia Space High contract and long cycles



Adoption Recommendat
Industry Company Strategic fit likelihood ion Likely support mode  Key blocker
Space Lockheed High Medium Co-develop Prototype contract, Security and ITAR
Martin venture arm
Space
Space Northrop High Medium Co-develop Subcontracted Program
Grumman development sponsorship
Space
Systems
Space Maxar High Medium- Pilot Preferred supplier, Commercial proof
High selectively NRE threshold
Space Redwire High High Pilot JDA, product Qualification still
Space selectively partnership required
Space Rocket Lab High High Pilot Supply agreement, Need repeatable
Space selectively qualification funding = component-level
Systems benefit
Space Sierra Space  Medium-High Medium- Pilot Paid pilot, co- Moderate
High selectively development qualification
burden
Space Boeing Medium-High Medium Watch / co- Evaluation contract Slow major-prime
Space develop pathways
Space MDA Space Medium-High Medium- Pilot Collaborative Moderate scale
High selectively development
Professional HEAD Very high Medium Watch / Co-development Better fit for
Sports selective pilot premium inserts
than full laminate
replacement
Professional Babolat High Medium Watch / Paid prototype Racquet niche scale
Sports selective pilot program
Professional Callaway High Medium Watch / Co-development Structural use



Adoption Recommendat
Industry Company Strategic fit likelihood ion Likely support mode  Key blocker
Sports Golf selective pilot harder than
sensing use
Professional On High Medium Watch / Paid pilots Softgoods
Sports selective pilot integration
complexity
Professional PUMA Medium-High Medium Watch Pilot support Consumer-scale
Sports price sensitivity
Professional Specialized High Medium Watch / Joint product Category size
Sports selective pilot development
Professional Atomic Medium-High Medium Watch Co-development Seasonal premium
Sports niche
Professional Decathlon / Medium High Watch Venture/pilot Value engineering
Sports Pulse near-term / transition support pressure
High long- friction
term
Transportation  Airbus High Medium- Co-develop Equity, co- Aerospace
High development, qualification
consortium grants
Transportation  Boeing High Medium Watch / co- Co-development Certification
develop burden
Transportation = BMW Group High High for Pilot now Equity via BMW i Need premium-
pilot/niche Ventures model proof
Transportation Porsche High High for Pilot now Equity via Porsche Limited volume
low-volume Ventures
premium
insertion
Transportation  Stellantis High Medium Pilot Equity via Stellantis Cost across

selectively

Ventures

mainstream brands



Adoption Recommendat
Industry Company Strategic fit likelihood ion Likely support mode  Key blocker
Transportation = Daimler Medium-High Medium Pilot Pilot funding, Fleet ROI proof
Truck selectively strategic partnership
Transportation Siemens Medium-High Medium Pilot Strategic Slower rail
Mobility selectively procurement procurement cycles
Transportation  Alstom Medium-High Medium Pilot Pilot funding Moderate financing
selectively appetite
Transportation = Maersk Medium Medium Watch / Venture/pilot Full-hull economics
selective pilot support unattractive
Transportation  Carnival Medium Medium Watch Pilot procurement Niche engineering

fit



Bottom line for an adopting large company

The document supports a clear strategic conclusion: adopt narrowly, not broadly. A large
company should consider CVD graphene only where it can improve a high-value subsystem
enough to justify qualification effort and supply risk. The strongest first targets are
applications in thermal management, transparent heating, EMI/conductive films, sensing,
and premium interface layers.

The best corporate posture is usually: 1. Select one high-value application with
measurable KPI lift. 2. Run a controlled pilot against incumbent materials. 3. Require
evidence on integration, yield, contamination, and lifetime. 4. Engage only with
suppliers that can credibly scale and support qualification. 5. Avoid assuming broad
materials-platform transition until one application is proven economically.

In that frame, the research is persuasive: CVD graphene appears strategically promising
across many industries, but most large-company decisions should remain gated by
evidence on manufacturability, qualification, and system-level ROI rather than material-
level promise alone.




IT Computing Industry CVD Graphene Target Company Assessment

Scope and framing

CVD graphene is most plausible in IT/computing first where it solves a packaging, thermal-
management, interconnect, EMI, sensing, or advanced-materials reliability problem that
has a clear economic value. In computing, the near-term adoption path is usually not
wholesale replacement of silicon logic with graphene transistors. It is more likely to enter
through:

1. Thermal spreaders / heat spreader laminates for CPUs, GPUs, Al accelerators,
HBM packages, SSD controllers, photonics, and power delivery hot spots.

2. Thermal interface material (TIM) enhancement in packages, lids, cold plates,
and high-density server modules.

3. EMI shielding / conductive films in notebooks, servers, switches, storage systems,
and edge hardware.

4. Advanced packaging / wafer-level process integration where large-area
graphene films can act as barrier, conductive, or heat-spreading layers.

5. Specialty uses in photonics, sensors, RF, flexible electronics, or quantum-adjacent
research programs.

Because the user asked for companies interested in the benefits of CVD graphene in IT
computing, this report prioritizes firms with major exposure to Al servers,
semiconductors, data-center hardware, packaging, and electronics systems.

What benefits matter to IT/computing buyers
For these buyers, the relevant benefits of CVD graphene are:

e very high in-plane thermal conductivity potential versus conventional polymer films
and some graphite-based alternatives;

. ultra-thin, low-mass films useful where z-height matters;

e electrical conductivity enabling certain EMI and interconnect-related use cases;
e compatibility with wafer-scale or panel-scale film transfer concepts;

e possible reliability advantages if integrated well as a barrier/spreader layer;

e  strategic differentiation for Al, HPC, mobile, and advanced packaging.

Key adoption constraints
The main constraints are equally important:

e costatscale relative to pyrolytic graphite, copper, synthetic graphite sheet, and
incumbent TIMs;

e transfer yield and contamination control;

e integration into semiconductor-grade process flows;

e qualification cycle length;



e uncertainty over true system-level thermal improvement versus incumbent stacks;

e supply-chain dependence on a small number of credible large-area CVD graphene
producers.

Method used for adoption and quantity estimates
Adoption probability and quantity estimates below are directional. They are based on:

e company exposure to high-heat-density compute hardware;

e  whether the company controls chip/package/server design decisions;

e  whether the company already invests in advanced materials, packaging, or cooling;
e likely first-use geometry for graphene films.

Quantity metric used

For most IT computing applications, the most sensible metric is square meters of CVD
graphene film per year. For advanced packaging, I also note approximate wafer-
equivalent / package-layer demand logic when helpful. Quantities are scenario-based
estimates for an initial commercial adoption phase, not a mature universal rollout.

Company assessments

1) NVIDIA

e  Website: https://www.nvidia.com/

e  Why interested: NVIDIA’s Al accelerators operate at extreme power density, and
system performance is increasingly constrained by thermals at chip, package,
module, board, rack, and data-center level. CVD graphene is relevant for lid-level
spreading, package-adjacent spreading, HBM neighborhood hot spots, NIC/switch
ASIC thermal management, and possibly EMI films in dense modules.

e  Most plausible insertion points: Al GPU package spreader layers, advanced
modules, switch ASICs, high-end networking gear, specialty server subsystems.

e Adoption/transition possibility: Medium. NVIDIA is an aggressive performance-
driven adopter, but it is fabless and would depend on OSAT/foundry/module
partners for qualified integration. It can pull materials through the supply chain if
the thermal win is real and measurable.

e  Main hurdles: reliability qualification, transfer contamination, compatibility with
advanced packaging partners, economics versus pyrolytic graphite or improved
cold-plate design.

 Estimated annual quantity if adopted:

- pilot / qualification: 1,000-5,000 m?/year
- focused production in premium Al modules: 10,000-40,000 m?/year

e Financial support likelihood: Likely strategic investment or commercial-

development support if tied to a differentiated thermal roadmap. More likely via



strategic ecosystem support, joint development, supply agreement, or indirect
backing through partners than pure grant funding.

Contact targets: advanced packaging, hardware engineering, supply-chain
engineering, strategic sourcing, corporate development.

2) AMD

3) Intel

Website: https://www.amd.com/
Why interested: AMD sells CPUs, GPUs, Al accelerators, and adaptive compute
products with growing data-center heat-density challenges. Chiplet architectures
and advanced packaging create interest in thin, high-performance heat-spreading
materials.
Most plausible insertion points: EPYC server processors, Instinct accelerators,
networking and embedded high-power modules.
Adoption/transition possibility: Medium. Similar logic to NVIDIA: AMD does not
own the fabs, but can sponsor qualification with foundry/OSAT partners if graphene
improves package thermal headroom, yields better boost clocks, or lowers cooling
cost.
Main hurdles: qualification burden, package redesign timing, cost discipline, proof
of repeatable manufacturing benefit.
Estimated annual quantity if adopted:

- pilot: 800-3,000 m?/year

- selective rollout: 8,000-25,000 m?/year
Financial support likelihood: Moderate for strategic investment, joint
development, or preferred-supplier support; less likely to give grants.
Contact targets: data-center product engineering, packaging engineering,
procurement, corporate strategy, possible venture/strategic development contacts.

Website: https://www.intel.com/
Why interested: Intel has direct exposure to client CPUs, Xeon server CPUs, Al
accelerators, packaging, process R&D, photonics, and system hardware. Intel also
has in-house research capability and a history of interest in advanced materials and
advanced packaging.
Most plausible insertion points: CPU lid /package spreaders, server processors,
photonics modules, advanced packaging test vehicles, foundry packaging services.
Adoption/transition possibility: High-Medium. Intel is one of the strongest
potential technical adopters because it can evaluate graphene at multiple layers:
materials research, process integration, packaging, foundry services, and product
engineering.
Main hurdles: semiconductor-grade contamination control, internal qualification
standards, cost per thermal benefit, process integration complexity.
Estimated annual quantity if adopted:

- pilot and internal qualification: 2,000-8,000 m?/year

- selective product insertion: 15,000-60,000 m?/year



Financial support likelihood: High for joint development, equity/strategic
investment through corporate investment channels, or co-funded research. Intel is
more likely than many peers to support a maturing materials company if it aligns to
packaging/foundry needs.

Contact targets: Intel Labs, advanced packaging, Foundry ecosystem, procurement,
corporate venture / strategic investment teams.

4) Samsung Electronics / Samsung Semiconductor

Website: https://www.samsung.com/ and https://semiconductor.samsung.com/
Why interested: Samsung spans memory, foundry, logic, mobile, displays, and
advanced packaging-adjacent activities. It also ships massive volumes of thermally
constrained computing devices and semiconductor components.
Most plausible insertion points: HBM and memory package thermal spreading,
mobile/PC devices, SSD controllers, foundry packaging, Al accelerator subsystems.
Adoption/transition possibility: High-Medium. Samsung’s breadth gives it many
entry points, especially if graphene can support both semiconductor packages and
end devices.
Main hurdles: internal incumbent materials alternatives, strong cost scrutiny in
high-volume products, qualification complexity.
Estimated annual quantity if adopted:

- pilot: 2,000-10,000 m?/year

- limited high-value rollout across memory/mobile/compute: 25,000-

100,000 m?/year

Financial support likelihood: High for strategic investment or partnership.
Samsung has historically backed emerging semiconductor/materials ecosystems
through venture and strategic programs more than through grants.
Contact targets: advanced package development, memory package engineering,
Samsung Catalyst Fund / Samsung Ventures, strategic procurement.

5) TSMC

Website: https://www.tsmc.com/
Why interested: TSMC is central to advanced logic manufacturing and advanced
packaging. If CVD graphene has a credible role as a package-adjacent thermal
spreading or specialty process material, TSMC is one of the most important
gatekeepers.
Most plausible insertion points: CoWoS / advanced packaging ecosystem, thermal
spreading in package stacks, specialty materials validation in packaging flows.
Adoption/transition possibility: Medium. TSMC would be cautious, but if the
material clearly enhances package thermals without contamination risk, it could
become a powerful ecosystem puller.
Main hurdles: contamination concerns, foundry change-control, ecosystem
qualification, conservative process integration standards.
Estimated annual quantity if adopted:

- pilot ecosystem qualification: 1,000-5,000 m?/year



- selective packaging flow support: 10,000-50,000 m?/year
Financial support likelihood: Moderate for ecosystem collaboration,
development agreements, and supplier qualification support; less likely for classic
venture-style equity than some U.S. electronics firms.
Contact targets: advanced packaging business development, materials engineering,
Open Innovation Platform / ecosystem contacts.

6) SK hynix

Website: https://www.skhynix.com/

Why interested: HBM thermals are increasingly critical in Al systems. Thin high-
performance spreading layers could be attractive for memory package and module-
level temperature control.

Most plausible insertion points: HBM packages, SSD controllers, enterprise
memory modules.

Adoption/transition possibility: Medium-High. Al memory demand and thermal
stress make the use case real, especially for premium packages.

Main hurdles: package reliability and cost, proving gains over incumbent graphite
or metallic approaches.

Estimated annual quantity if adopted:

- pilot: 500-2,000 m?/year

- premium HBM-focused rollout: 5,000-20,000 m?/year
Financial support likelihood: Moderate to high for strategic development
partnership or minority investment if tied to HBM leadership.
Contact targets: package R&D, HBM business teams, materials procurement,
strategic investment teams if available.

7) Micron

Website: https://www.micron.com/

Why interested: Micron is another memory and storage leader facing thermal-
density pressure in HBM, data-center SSDs, and high-speed modules.

Most plausible insertion points: HBM, enterprise SSD controller thermal
spreading, high-performance memory package materials.

Adoption/transition possibility: Medium. Strong technical rationale, but the
company is likely disciplined about qualification and value proof.

Main hurdles: stringent reliability and margin discipline.
Estimated annual quantity if adopted:

- pilot: 500-1,500 m?/year

- selective rollout: 4,000-15,000 m?/year
Financial support likelihood: Moderate for JDA or commercial support; lower
likelihood for grant-style support.
Contact targets: package development, memory systems architecture,
procurement, corporate development.



8) Supermicro

Website: https://www.supermicro.com/
Why interested: Supermicro is deeply exposed to Al servers, dense racks,
motherboards, and liquid-cooling architectures. It can deploy CVD graphene faster
at the system level than a chipmaker can at the wafer process level.
Most plausible insertion points: board-level spreaders, SSD/controller heat
spreaders, power-delivery hotspots, Al server modules, EMI shielding films.
Adoption/transition possibility: High for system-level use; low-medium for
package-level integration. This is a good near-term adopter candidate because
server OEMs can trial materials on boards and subassemblies with less process risk.
Main hurdles: measurable system benefit versus current heatsink and
airflow/liquid-cooling solutions; supplier consistency.
Estimated annual quantity if adopted:

- pilot: 2,000-6,000 m?/year

- targeted Al server deployment: 15,000-50,000 m?/year
Financial support likelihood: Moderate for supplier development funding, NRE,
or supply agreement; lower for taking equity positions unless strategically
compelling.
Contact targets: thermal engineering, platform engineering, sourcing, corporate
strategy.

9) Dell Technologies

Website: https://www.delltechnologies.com/
Why interested: Dell ships servers, storage, edge devices, workstations, and Al
infrastructure. It has strong interest in lowering rack-level cooling cost and
improving component thermal margins.
Most plausible insertion points: enterprise servers, networking, storage modules,
laptops/workstations, specialty Al systems.
Adoption/transition possibility: Medium-High at system level. Dell can adopt
graphene films in housings, EM], or board /subsystem thermal management faster
than in semiconductor packaging.
Main hurdles: procurement qualification, total cost, proving reliability and
repeatable supply.
Estimated annual quantity if adopted:

- pilot: 3,000-10,000 m?/year

- selective broad deployment: 20,000-80,000 m?/year
Financial support likelihood: Moderate for joint development or commercial
support; less likely for grants, possible strategic ecosystem funding through
innovation programs.
Contact targets: thermal architecture, server engineering, supply-chain innovation,
corporate development.



10) HPE

Website: https://www.hpe.com/

Why interested: HPE sells servers, HPC systems, edge systems, and liquid-cooled
supercomputing platforms. Advanced thermal materials can matter directly for
dense compute and networking systems.

Most plausible insertion points: HPC nodes, Al servers, networking equipment,
storage systems.

Adoption/transition possibility: Medium-High at system level. HPE has credible
motivation in HPC and Al infrastructure, though system-level alternatives may
satisfy many needs.

Main hurdles: qualification effort versus incremental gain, supplier bankability.
Estimated annual quantity if adopted:

- pilot: 2,000-8,000 m?/year

- selective production: 15,000-60,000 m?/year
Financial support likelihood: Moderate for pilots, co-development, and possibly
innovation procurement. Equity less likely than strategic commercial support.
Contact targets: HPC engineering, server thermal teams, CTO office, open
innovation / partnership teams.

11) Lenovo

Website: https://www.lenovo.com/

Why interested: Lenovo is large in PCs, workstations, and servers. Thin thermal
films are already relevant in laptops and compact devices, and server thermals
matter in data-center products.

Most plausible insertion points: premium notebooks, workstations, servers,
storage devices.

Adoption/transition possibility: High in client devices, medium in servers.
Lenovo can more easily adopt graphene for thin devices and premium thermal
differentiation.

Main hurdles: cost in volume SKUs, supplier qualification.
Estimated annual quantity if adopted:

- premium-product pilot: 5,000-20,000 m?/year

- scaled premium deployment: 50,000-200,000 m?/year
Financial support likelihood: Moderate for supplier qualification, joint
development, or prepayment-style support; lower for equity.
Contact targets: PC thermal design, server engineering, strategic sourcing,
innovation partnerships.

12) Apple

Website: https://www.apple.com/

Why interested: Apple is highly motivated by thin form factors, passive/quiet
cooling, premium materials integration, and in-house silicon performance per watt.



It has already shown willingness to adopt advanced thermal materials in high-end
devices when they improve user experience.

Most plausible insertion points: MacBooks, iPads, mixed-reality devices, high-end
desktops, package-adjacent thermal spreading in custom silicon modules.

Adoption/transition possibility: Medium-High. Apple can move quickly if the use
case is device-level and supply is reliable, but it is demanding on secrecy, reliability,
and unit economics.

Main hurdles: high-volume manufacturability, supply chain bankability, strict
product qualification.

Estimated annual quantity if adopted:

- pilotin one premium line: 10,000-30,000 m?/year

- scaled adoption in several premium lines: 100,000-500,000 m?/year
Financial support likelihood: Moderate. Apple is more likely to support via
supplier development, prepayments, equipment financing, or long-term supply
commitments than visible equity investments or grants.
Contact targets: hardware technologies, Mac/iPad thermal teams, supply-chain
materials engineering, supplier responsibility / operations.

13) Microsoft

Website: https://www.microsoft.com/
Why interested: Microsoft has both device hardware and hyperscale cloud
infrastructure exposure. Graphene could matter in Surface devices, networking gear,
storage, or data-center hardware sourced for Azure.
Most plausible insertion points: Surface devices, server subassemblies, Al
infrastructure thermal materials pilots.
Adoption/transition possibility: Medium. Microsoft can influence server
hardware ecosystems and may support carbon-reduction or efficiency-related
materials if system-level ROI is convincing.
Main hurdles: indirect control over much of the hardware manufacturing base,
competing cooling options.
Estimated annual quantity if adopted:

- pilot: 2,000-8,000 m?/year

- selected deployment: 15,000-50,000 m?/year
Financial support likelihood: Moderate through strategic partnership, cloud
ecosystem collaboration, or sustainability/innovation channels; equity possible but
less obvious.
Contact targets: Azure hardware systems, Surface engineering, Microsoft for
Startups / strategic partnership teams.

14) Cisco

Website: https://www.cisco.com/



Why interested: High-end switches, routers, optics, and security appliances have
increasing power density and EMI sensitivity. Thin conductive /thermal films are
relevant at system and board level.
Most plausible insertion points: switch ASIC modules, optics, line cards, EMI films
in networking hardware.
Adoption/transition possibility: Medium-High. System-level insertion is
plausible and qualification burden is lower than in front-end semiconductor
processes.
Main hurdles: supply reliability and proof of thermal or EMI advantage over
existing materials.
Estimated annual quantity if adopted:

- pilot: 1,500-5,000 m?/year

- selective production: 10,000-35,000 m?/year
Financial support likelihood: Moderate for co-development, ecosystem
investment, or supply agreement.
Contact targets: hardware engineering, optics platforms, thermal/mechanical
teams, Cisco Investments / corporate development.

15) Broadcom

Website: https://www.broadcom.com/

Why interested: Broadcom is exposed to high-power switching silicon, custom
accelerators, networking ASICs, and storage connectivity. These are attractive heat-
spreader use cases.

Most plausible insertion points: networking ASIC packages, custom Al silicon
modules, optical interconnect products.

Adoption/transition possibility: Medium. Strong technical rationale but adoption
likely gated by packaging partners and proof of superior economics.

Main hurdles: stringent product qualification, packaging ecosystem dependence.
Estimated annual quantity if adopted:

- pilot: 800-3,000 m?/year

- selective rollout: 8,000-25,000 m?/year
Financial support likelihood: Moderate for strategic supplier support or minority
investment through corporate development channels if core to roadmap.

Contact targets: ASIC packaging, hardware engineering, supplier engineering,
corporate development.

Prioritized target list

Tier 1: strongest strategic targets

1.
2.

Intel — best mix of process, packaging, product, and research control.

Samsung Electronics / Samsung Semiconductor — broad insertion opportunities
across memory, foundry, and devices.



3. NVIDIA — acute Al thermal pain and ability to pull ecosystem adoption.
4. AMD — similar to NVIDIA with chiplet/package motivation.
5. TSMC — critical ecosystem gatekeeper for packaging qualification.

Tier 2: strong system-level adopters

6. Supermicro

7. Dell Technologies

8. HPE
9. C(isco
10. Lenovo

Tier 3: focused but potentially high-value

11. Micron
12. SK hynix
13. Broadcom
14. Apple

15. Microsoft

Transition likelihood by application

Best target Near-term

Application companies probability Notes

Board-level thermal Supermicro, Dell, High Easiest qualification

spreaders HPE, Cisco, Lenovo path

Premium notebook / Apple, Lenovo, High Costacceptable in

device thermal films Samsung premium lines

GPU/CPU package- Intel, AMD, NVIDIA, Medium Strong value but hard

adjacent spreaders Broadcom qualification

HBM / memory package  Samsung, SK hynix, Medium Thermal value real,

spreading Micron package constraints
high

Foundry/OSAT Intel, TSMC, Medium-Low High strategic value if

advanced-packaging Samsung near term qualified

integration

Front-end Intel, TSMC, Low near term Highest contamination

semiconductor process Samsung and integration hurdles

use

Financial support assessment

Company

Likely support form

Likelihood Rationale

Intel

JDA, strategic investment,

High Deep research



Company Likely support form Likelihood Rationale
ecosystem support + packaging +
venture
orientation
Samsung Strategic investment, venture, High Large
partnership corporate
venture and
semiconductor
interest
NVIDIA Strategic partnership, supply Medium- Strong need,
commitment, possible High performance-
investment driven culture
AMD JDA, commercial support, Medium Strong use case
possible strategic investment but fewer
visible direct
channels
TSMC Ecosystem qualification, Medium More
development support ecosystem-
oriented than
venture-
oriented
Supermicro NRE, co-development, supply Medium Faster system-

Dell/HPE /Cisco/Lenovo

Apple

Micron/SKHynix/Broadcom

Microsoft

agreement

Pilot funding, supplier
development, procurement
support

Prepayment, tooling support,
supply agreement

JDA, strategic sourcing
support

Pilot/partnership/innovation
support

Medium

Medium

Medium

Medium

level adoption
path

More likely
commercial
than equity
Supplier-
development
model more
likely than
equity

Could back
niche thermal
differentiation

Hardware
influence but
indirect
procurement
path




Best go-to-market implications for a developing CVD graphene company

A startup should not initially pitch “graphene for all chips.” It should instead pitch one of
these narrower value propositions:

1. Premium Al server hotspot spreader film with quantified °C reduction and
reliability data.

2. HBM/package-adjacent thermal film qualified for high-value memory or
accelerator modules.

3. Notebook / compact device thermal spreader for premium OEMs needing thin
passive heat spreading.

4. EMI + thermal dual-function film for networking or mobile compute hardware.

5. Foundry/OSAT co-development material only after strong contamination,
transfer, and reliability data are available.

The fastest adoption path is likely: - first, system-level board/module films with server
OEMs and networking OEMs; - second, premium device thermal films; - third, package-
level semiconductor integration with Intel/Samsung/TSMC ecosystem partners.

Suggested contact targets by function
Specific named people change frequently, so the most durable targets are functions:

e« VP / Director, Advanced Packaging

e Thermal Architecture Lead

e Materials Engineering / Supplier Engineering

e  Strategic Sourcing / Commodity Manager, Thermal Materials
e Corporate Development / Venture Investing

e« CTO Office / Advanced Technology Partnerships

e Foundry ecosystem or OSAT business development

Useful public contact routes often include: - investor relations pages for corporate
development routing; - supplier portals; - startup / partnership programs; - LinkedIn
outreach to packaging, thermal, and venture leaders.

References and sources

Company and industry sources
e Intel corporate site and Intel Labs overview: https://www.intel.com/
e  AMD investor relations: https://ir.amd.com/
e  NVIDIA corporate site: https://www.nvidia.com/
e  Samsung Electronics corporate site: https://www.samsung.com/
e  Samsung Semiconductor: https://semiconductor.samsung.com/



e  TSMC corporate site: https://www.tsmc.com/

e  SKhynix corporate site: https://www.skhynix.com/

e  Micron corporate site: https://www.micron.com/

e  Supermicro corporate site: https://www.supermicro.com/
e Dell Technologies corporate site: https://www.delltechnologies.com/
e  HPE corporate site: https://www.hpe.com/

e Lenovo corporate site: https://www.lenovo.com/

e  Apple corporate site: https://www.apple.com/

e  Microsoft corporate site: https://www.microsoft.com/

e Cisco corporate site: https://www.cisco.com/

e  Broadcom corporate site: https://www.broadcom.com/

Technical background sources used for market logic
e  Graphenea, overview of CVD graphene production and applications:
https://www.graphenea.com/
e  First Graphene, graphene application background: https://firstgraphene.net/
e IDTechEx graphene market and applications commentary:
https://www.idtechex.com/

e Review literature on graphene thermal management, CVD graphene films, and
electronics heat spreading in journals such as Nature, ACS Applied Materials &
Interfaces, Carbon, and Advanced Materials.

Notes on evidence quality
e  Public evidence strongly supports the relevance of thermal management, advanced
packaging, Al server density, and memory-package thermals to the listed
companies.

e  Public evidence is much weaker on named companies explicitly committing to CVD
graphene adoption today in IT computing. Therefore, adoption assessments and
quantity estimates here are strategic estimates rather than confirmed procurement
forecasts.

Bottom line

The best commercial targets for a developing CVD graphene company in IT computing are
the companies with the strongest combination of thermal pain, control over hardware
design, and willingness to sponsor advanced materials qualification. On that basis, the
most attractive initial targets are:

1. Intel

Samsung Electronics / Samsung Semiconductor
NVIDIA

AMD

Supermicro

TSMC

S o



7. Dell / HPE / Cisco

For early revenue, system-level and premium-device applications look more achievable
than front-end semiconductor process adoption. For strategic financing support, Intel,
Samsung, NVIDIA-adjacent ecosystem channels, and Cisco-like corporate investment
programs are the most plausible sources of non-dilutive or semi-strategic backing, while
server OEMs are more likely to provide co-development funding or supply commitments
than grants.

CVD Graphene in IT & Telecommunications: Target Companies,
Adoption Potential, Quantity, and Funding Fit

Prepared from public sources available during research. Quantities are directional estimates
intended for business development sizing, not engineering procurement commitments.

Executive summary

CVD graphene is most relevant in IT and telecommunications where a large-area, thin,
conductive, thermally spreading, and optically/electromagnetically functional film
can create value. The strongest near- to mid-term use cases are:

1. Thermal spreaders for telecom radios, optical modules, switches, Al/network
processors, and compact edge hardware.

2. EMI shielding / conductive coatings for dense electronics and RF enclosures.

3. Transparent conductive films and photonics integration for advanced optical
communications, modulators, detectors, and specialty displays/interfaces.

4. RF and antenna materials / packaging where graphene can improve weight,
flexibility, and multifunctionality, though this is a longer-qualification path.

In telecom specifically, the best targets are companies with one or more of the following: -
large installed base of thermally constrained network hardware, - strong photonics
businesses, - advanced materials or packaging R&D, - venture or supplier-innovation
programs, - willingness to co-develop with deep-tech materials firms.

The most plausible adopters are Nokia, Ericsson, Cisco, Intel, Qualcomm, Corning,
Coherent, Lumentum, Broadcom, and Juniper Networks. Of these, the best candidates
for direct strategic financial support to a developing CVD graphene company are generally
Intel (Intel Capital / strategic partnerships), Qqualcomm (Qualcomm Ventures), Cisco
(Cisco Investments / supplier innovation), and Corning (joint development /
strategic materials partnership). Nokia and Ericsson are credible development partners
but are somewhat more likely to support via joint pilots, purchase-backed development,
Horizon/EU-style consortium activity, or supplier qualification than via large direct
equity checks.



Why CVD graphene matters for telecom and IT

CVD graphene is commercially interesting because it can be grown over large areas and
transferred to target substrates. Publicly described benefits of graphene relevant to
telecom and IT include: - very high intrinsic thermal conductivity; - excellent electrical
conductivity; - high optical transparency in monolayer form; - flexibility and low areal
weight; - suitability for photonics, RF, sensing, and advanced packaging research.

Those attributes map most directly to telecom/IT pain points: - rising heat flux in 5G/6G
radios and optical modules, - denser switch/router silicon and co-packaged optics, - signal
integrity and EMI control, - need for lighter/thinner materials in edge, mobile, and data-
center hardware.

Assessment framework used

For each company, I assessed: - Strategic fit: whether their products would benefit from
CVD graphene; - Adoption likelihood: low / medium / high over a 3-7 year horizon; -
Adoption pathway: where graphene would enter the business; - Estimated annual
quantity if adopted; - Financial support likelihood: invest, grant, equity, JV/JDA, supplier
prepay, or other.

Company-by-company assessment

1) Nokia
e  Website: https://www.nokia.com

e  Why interested: Nokia sells radio access networks, core network hardware, fiber,
IP routing, and optical transport equipment. These platforms have strong thermal-
management, size/weight/power, and reliability pressures.

» Best-fit use cases:
- heat spreaders in 5G/6G radio units and baseband modules,
-  EMI shielding films/coatings in dense RF hardware,
-  graphene-enabled photonics in optical transport over longer term.

e Adoption possibility: Medium-High for thermal management pilots; Medium for
EMI; Low-Medium near-term for photonics integration.

e Transition path: supplier qualification into internal thermal stack-ups, then
limited-volume use in premium or thermally constrained radios, then broader roll-
out.

 Estimated annual quantity if adopted:
- Thermal film area: ~20,000-80,000 m?/year

- Rationale: network equipment volumes are lower than smartphones but
each unit can use larger cut sheets across multiple hot spots and shields.

e Likely financial support mode:

-  strongest fit is joint development agreement (JDA), pilot co-funding, or
innovation procurement;



- possible participation in public R&D consortia/grants rather than pure
venture equity.

e Contact targets: CTO office, Advanced Technology / Bell Labs materials teams,
supply chain innovation, corporate venture / strategy where available, open
innovation channels.

2) Ericsson
e  Website: https://www.ericsson.com

e  Why interested: Ericsson’s radio systems and Cloud RAN infrastructure face the
same heat and power-density constraints as peers.

e Best-fit use cases:
- thermal spreaders in radios and compute modules,
- EMI shielding in compact RF subsystems,
- longer-term RF materials research.

e Adoption possibility: Medium-High for thermal management in next-gen radio
hardware; Medium for EMI films.

e Transition path: lab validation -> reliability /environmental qualification ->
insertion into premium radio SKUs.

 Estimated annual quantity if adopted:
- Thermal/EMI film area: ~20,000-70,000 m?/year
e Likely financial support mode:

- co-development funding, supplier qualification, pilot purchase
commitments;

- equity support possible but less likely than commercial-development
support.

e Contact targets: Group CTO, hardware engineering, radio product area, advanced
materials/open innovation teams.

3) Cisco
Website: https://www.cisco.com

Why interested: Cisco ships switches, routers, optics, and enterprise /network
infrastructure where heat, EM], and signal integrity matter. Al networking increases
thermal density.

e Best-fit use cases:
- heat spreaders in switch ASIC packages and line cards,
- EMI shielding films/coatings for enclosure and board-level mitigation,
- possible use in pluggable/co-packaged optics thermal design.

e Adoption possibility: High for evaluation in thermal and EMI management;
Medium for actual scaled adoption due to qualification cycles.

e Transition path: insert first through supplier-managed subsystems, especially
thermal interface stacks or module enclosures.
 Estimated annual quantity if adopted:
- Film area: ~15,000-60,000 m?/year



4) Intel

- or packaged thermal parts: ~1-5 million cut pieces/year depending on
SKU mix.

Likely financial support mode:

-  strategic investment, supplier-development partnership, design-win
backed NRE, or commercial agreement.

Contact targets: Cisco Investments, product hardware engineering, optics business
development, supply chain innovation.

Website: https://www.intel.com

Why interested: Intel serves servers, edge, networking, and advanced packaging.
Thermal constraints are central in CPUs, accelerators, networking silicon, and
photonics.

Best-fit use cases:
- die/package/board-level heat spreading,
- advanced packaging materials,
- silicon photonics integration,
- conductive films in specialty electronic structures.

Adoption possibility: High for R&D engagement; Medium-High for niche product
insertion if reliability and process compatibility are proven.

Transition path: packaging and process-integration work first, then selected high-
value SKUs.

Estimated annual quantity if adopted:

- Film area: ~30,000-150,000 m?/year across packaging, boards, and
photonics modules if broadly inserted;
- early-stage niche insertion could be far smaller: 2,000-10,000 m?/year.
Likely financial support mode:
- Intel Capital equity, strategic partnership, paid JDA, or capacity-funding
style arrangement.

Contact targets: Intel Capital, packaging R&D, silicon photonics group, network &
edge business units.

5) Qualcomm

Website: https://www.qualcomm.com

Why interested: Qualcomm’s modem/RF, edge Al, and mobile/compute platforms
are power-density sensitive; telecom infrastructure partnerships broaden
relevance.

Best-fit use cases:
- RF front-end thermal spreading,
- advanced module shielding,
- wireless/antenna materials research,
- XR/mobile-edge devices with strict thermal budgets.



Adoption possibility: Medium-High in module-level thermal /EMI applications;
Medium for core material-platform transition.

Transition path: use through reference designs and ecosystem partners before
direct broad platform inclusion.

Estimated annual quantity if adopted:
- Film area: ~10,000-50,000 m?/year for module-level telecom/edge
insertion;
- if adopted into high-volume mobile-adjacent designs via OEM ecosystem,
quantity could exceed this substantially.
Likely financial support mode:
- Qualcomm Ventures investment, strategic pilot funding, ecosystem
partnership.
Contact targets: Qualcomm Ventures, engineering partnerships, RF front-end
product groups.

6) Broadcom

Website: https://www.broadcom.com

Why interested: Broadcom has large exposure to switch silicon, connectivity,
broadband, and optical/data-center components.

Best-fit use cases:
- thermal spreaders for high-power networking ASICs,
- co-packaged optics thermal structures,
- EMI solutions in broadband /network hardware.

Adoption possibility: Medium-High for package-level and subsystem thermal
evaluations.

Transition path: likely through module/ODM partners and advanced packaging
routes.

Estimated annual quantity if adopted:

- Film area: ~20,000-100,000 m?/year depending on insertion depth across
networking and optics products.

Likely financial support mode:
- more likely commercial development agreement or supply agreement
than venture investment.
Contact targets: corporate development, advanced engineering, data-center
networking hardware groups.

7) Juniper Networks

Website: https://www.juniper.net

Why interested: routers, switches, and security appliances with rising thermal
density and strong reliability requirements.

Best-fit use cases:
- switch/router card thermal spreaders,
- enclosure EMI films.



Adoption possibility: Medium.
Transition path: targeted insertion in premium platforms or Al-networking
hardware.
Estimated annual quantity if adopted:
- Film area: ~5,000-25,000 m?/year
Likely financial support mode:
- supplier qualification and pilot buys more likely than equity.

Contact targets: hardware engineering leadership, procurement innovation,
corporate strategy.

8) Corning

Website: https://www.corning.com

Why interested: Corning is a materials-science company with optical
communications relevance and strong capability in glass/substrate engineering.
CVD graphene on glass or specialty substrates can align with Corning’s materials
platform.

Best-fit use cases:
- transparent conductive films,
- photonic substrates and specialty optical components,
- advanced thermal films integrated with glass/ceramic systems.

Adoption possibility: High as a development/manufacturing partner; Medium as
end-user adopter.

Transition path: co-developed substrate + graphene product offering, likely B2B
component/material route.

Estimated annual quantity if adopted:

- Graphene-coated substrate area: ~10,000-80,000 m?/year initially,
potentially larger if transparent-film products commercialize.

Likely financial support mode:

- joint development, minority strategic equity, or process-development
support.
Contact targets: Corning Optical Communications, advanced materials R&D,
corporate strategy/business development.

9) Coherent

Website: https://www.coherent.com

Why interested: Coherent is important in optical communications, lasers,
photonics, and compound semiconductor supply chains.

Best-fit use cases:
- photonic integrated devices,
- modulators/detectors,
- specialty thermal films in optical modules.

Adoption possibility: Medium-High for R&D and specialty insertion; Medium for
broad production.



Transition path: prototype in photonics components where area requirements are
small but performance value is high.

Estimated annual quantity if adopted:
- Film area: ~1,000-10,000 m?/year initially; high-value, low-area business.
Likely financial support mode:
- development agreements, NRE support, possibly strategic investment
through corporate development.

Contact targets: optical communications division, CTO office, strategic sourcing for
advanced materials.

10) Lumentum

Website: https://www.lumentum.com

Why interested: strong optical networking, lasers, and photonic components
portfolio.

Best-fit use cases:
-  graphene-enabled modulators/photodetectors in future products,
- thermal management in optical modules.

Adoption possibility: Medium overall; High for research collaboration in
photonics.

Transition path: qualification through component-level pilots and foundry-
compatible process work.

Estimated annual quantity if adopted:
- Film area: ~500-8,000 m?/year initially.
Likely financial support mode:
-  prototype funding, ]DA, customer-backed development rather than large
equity.
Contact targets: optical networking engineering, technology strategy, R&D
partnerships.

Recommendation matrix

Estimated
annual
Strategic Adoption Time quantity if =~ Best support Overall
Company  fit likelihood horizon adopted mode priority
Intel Very High 2-5years 30,000- Equity + JDA+ Tier 1
high for niche, 150,000 m?® strategic
4-7 years film/year funding
for scale
Cisco High Medium- 2-5years 15,000- Strategic Tier 1
High 60,000 investment /
m?/year pilot / supply
Nokia High Medium- 2-5years 20,000- JDA / Tier 1

High 80,000 innovation



Estimated

annual
Strategic ~ Adoption Time quantity if =~ Best support Overall
Company  fit likelihood horizon adopted mode priority
m?/year procurement /
grants
Ericsson High Medium- 2-5years 20,000- JDA / pilot co-  Tier1
High 70,000 funding
m?/year
Qualcomm High Medium- 2-5years 10,000- Venture + Tier 1
High 50,000 ecosystem
m?/year pilot
Broadcom High Medium 3-6years 20,000- Commercial Tier 2
100,000 development
m?/year
Corning High Highas 2-6years 10,000- Strategic Tier 2
partner 80,000 partnership /
m?/year equity
Coherent Medium- Medium- 2-5years 1,000- JDA / NRE Tier 2
High High 10,000
m?/year
Juniper Medium Medium 2-5years 5,000- Pilot buys / Tier 3
Networks 25,000 supply
m?/year
Lumentum Medium- Medium 3-6years 500-8,000 JDA/ Tier 3
High m?/year prototype
support

Quantity methodology

Because CVD graphene is commonly supplied as film on wafers, foil, or transferred sheets,
the most practical metric is annual square meters of usable graphene film. Estimates

above assume adoption as either: - cut thermal spreader pieces, - coated EMI film, -

graphene-on-substrate photonics material.

Directional assumptions: - network equipment has lower unit volumes than consumer
electronics, but larger area per system; - photonics uses much smaller area, but often
higher value per cm?; - early deployment starts in premium SKUs, not broad portfolios; -
qualification losses and transfer yield can materially increase gross film demand above net
installed area.

A reasonable commercialization planning rule is: - gross required production = net
installed film area x 1.3 to 2.0, depending on transfer yield and scrap.



Financial support assessment

Most likely to invest or take equity
e Intel — strong precedent for strategic capital, partnerships, and ecosystem
development.
e Qualcomm — venture arm plus direct relevance to RF/module thermal constraints.

e  Cisco — potential via Cisco Investments or strategic partner route if networking
hardware value case is clear.

e Corning — if positioned as a materials-platform partnership rather than just a
component purchase.

Most likely to provide grants / co-funded development / consortium support
e Nokia and Ericsson — especially where public research collaboration, pre-standard
materials work, or strategic pilot validation exists.

¢ Lumentum and Coherent — more likely to fund prototypes, process development,
or qualification lots than take early equity.

Most likely to support through commercial pull rather than capital

e Broadcom, Juniper — likely to want proven reliability and supply first, then
support through design wins, forecasts, and volume commitments.

Practical go-to-market suggestions
1. Lead with thermal management, not futuristic electronics. Thermal spreaders
and EMI films are the most understandable entry points.
2. Segment sales motion by area/value density.
-  Telecom OEMs: larger area, longer qualification.

- Photonics suppliers: smaller area, higher value, stronger technical proof
burden.

3. Offer two product forms:
- transferred film on target substrate,
-  pre-cut laminated thermal or shielding part.
4. Build reliability data package early: temperature cycling, humidity, corrosion,
delamination, contact resistance, outgassing, and aging.
5. Target strategic financing after pilot success, not before. Corporate investors
generally prefer a validated insertion path.

Suggested contact targets by function

When named individuals are not consistently available from public sources, the best target
functions are: - CTO / Chief Technology Office - Advanced Materials R&D - Hardware
Engineering VP for radio, routing, switching, optics, or packaging - Silicon photonics or
advanced packaging leaders - Corporate venture arm / strategic investments - Open
innovation / startup partnership teams - Strategic sourcing / supplier innovation managers



Sources and references
1. Graphenea, overview of CVD graphene and commercial graphene materials:
https://www.graphenea.com/

2.  Qualcomm Ventures homepage and investment platform description:
https://www.qualcommventures.com/

3. Intel overview, including Intel Capital references and business scope (public
encyclopedia summary used for directional context):
https://en.wikipedia.org/wiki/Intel

4. Corning Inc. overview and R&D intensity (public encyclopedia summary used for
directional context): https://en.wikipedia.org/wiki/Corning_Inc.

5. Company websites for product/segment scope:
- Nokia: https://www.nokia.com
- Ericsson: https://www.ericsson.com
- Cisco: https://www.cisco.com
- Qualcomm: https://www.qualcomm.com
- Broadcom: https://www.broadcom.com
- Juniper Networks: https://www.juniper.net
- Corning: https://www.corning.com
- Coherent: https://www.coherent.com
- Lumentum: https://www.lumentum.com

6. General technical literature on graphene thermal, electrical, and photonic properties
should be consulted for engineering diligence before procurement decisions.

Bottom line

For a developing CVD graphene company focused on IT and telecommunications, the best
near-term commercial wedge is thermal management and EMI control, with telecom
infrastructure and networking hardware as the most practical entry markets. The best
strategic-finance targets are Intel, Qualcomm, Cisco, and Corning, while Nokia and
Ericsson are strong technical/commercial partners that may be more effective as co-
development customers than as lead equity investors.

CVD Graphene in R&D Industry: Target Companies, Adoption
Potential, Quantity, and Financing Outlook

Prepared using generally available company, product, and program information. Estimates
are directional and intended for market development prioritization rather than budgeting.

Executive summary

CVD graphene is most attractive in R&D-heavy organizations that already work with
semiconductors, photonics, sensors, advanced coatings, flexible electronics, batteries,



composites, filtration, or aerospace materials. In practice, the best near-term customers are
not broad commodity manufacturers, but companies that:

1. already buy advanced wafers, thin films, specialty chemicals, or nanomaterials for
research,

2. operate open innovation or startup partnership programs,
can absorb small-to-medium annual volumes at high value, and
4. have a plausible path from evaluation to pilot integration.

w

For R&D industry targeting, the strongest candidates are:

. semiconductor and materials R&D platforms,

e  specialty materials and life science tools companies,

e aerospace and mobility advanced materials groups,

e industrial research organizations with open innovation budgets.

Because CVD graphene is typically supplied as wafer-scale films on copper or transferred
onto Si/Si02, quartz, sapphire, PET, or custom substrates, the most useful demand metric is
usually area per year: square centimeters, square meters, wafers, or substrate count.

What benefits of CVD graphene matter in R&D

Compared with powder or graphene oxide, CVD graphene is attractive for R&D because it
offers:

e continuous large-area films,

e  high electrical conductivity,

e  optical transparency,

e  high carrier mobility relative to many transparent conductors,
e  mechanical flexibility,

e compatibility with transfer to multiple substrates,

. relevance to sensors, photonics, RF, membranes, biointerfaces, and advanced
electronics.

These characteristics make it especially suitable for research programs in:

e transparent electrodes,

. gas and biosensors,

. photodetectors,

e interconnects and thermal spreaders,

o flexible electronics,

. quantum and 2D materials stacks,

e  Dbarrier films and membranes,

e surface engineering and test platforms.



Method and assumptions

Focus is on companies with significant R&D budgets, materials evaluation capacity,
and some identifiable mechanism for partnerships or investments.

Adoption likelihood reflects organizational fit, technical adjacency, and ease of
insertion into current R&D workflows.

Quantity estimates assume an initial R&D and pilot stage rather than full
commercial deployment.

Financial support assessment covers direct investment, strategic partnership
funding, grants/challenges, paid pilots, joint development agreements, venture
arms, incubators, or procurement-based support.

Company assessments

1. Merck KGaA / EMD Electronics / EMD Performance Materials

Website: https://www.merckgroup.com/

Relevant contact/program: Merck open innovation / collaboration channels;
business development within Electronics and Life Science segments

Why interested: Merck has broad advanced materials activity spanning electronics
materials, display materials, biosensing, and specialty chemicals. CVD graphene
aligns with electronic materials, sensor interfaces, and next-generation
optoelectronic research.

Adoption potential: High for research collaborations and evaluation; medium for
product-line transition.

Likely use cases: sensor test structures, transparent conductive films, interface
layers, advanced coatings, bioelectronic surfaces.

Adoption hurdles: tight materials qualification standards, uncertain cost-
performance advantage versus ITO, CNTs, metal meshes, or incumbent thin films.
Estimated quantity if adopted: 20-100 m?/year in R&D and pilot form, or
roughly 500-2,500 100 mm-equivalent substrates/year depending on internal
programs.

Financial support likelihood: High for joint development funding or paid
evaluation; medium for venture/equity exposure through strategic innovation
channels; medium-high for startup collaboration if the graphene platform enables
electronics materials differentiation.

Bottom line: Strong strategic fit as a development partner, especially if the
proposition emphasizes electronic materials enablement rather than raw film

supply.

2. BASF

Website: https://www.basf.com/
Relevant contact/program: BASF open innovation; BASF Venture Capital

Why interested: BASF evaluates advanced materials for coatings, composites,
energy systems, membranes, and industrial formulations. Although CVD graphene is



less natural than dispersed nanocarbon in BASF’s core lines, it can matter in
membrane, barrier, sensing, and specialty surface engineering R&D.

* Adoption potential: Medium for internal R&D; low-medium for broad product-
line transition.

e Likely use cases: specialty barrier layers, sensor platforms, conductive surfaces,
membrane-related testbeds.

e Adoption hurdles: BASF’s largest businesses favor scalable bulk materials, whereas
CVD graphene is higher-cost and thinner-film-centric.

o Estimated quantity if adopted: 10-50 m?/year for exploratory work; potentially
less if projects remain laboratory-scale.

* Financial support likelihood: Medium via BASF Venture Capital or collaborative
R&D; high for paid development if linked to a strategic business unit.

 Bottom line: Better as a strategic investor or joint-development partner than as a
large-volume early buyer.

3. Samsung Electronics / Samsung Advanced Institute of Technology / Samsung Venture
Investment

Website: https://www.samsung.com/ and venture presence historically under
Samsung Venture Investment / Samsung Ventures

* Relevant contact/program: advanced materials R&D groups; Samsung Ventures

e  Why interested: Samsung has longstanding interest in next-generation
semiconductors, displays, sensors, and advanced materials. CVD graphene has
relevance to flexible electronics, display electrodes, thermal management, and 2D
materials research.

e Adoption potential: High for internal R&D; medium-high for selective technology
transition.

e Likely use cases: display research, flexible conductive layers, high-frequency device
research, thermal/interface studies, next-gen transistor and sensing platforms.

e Adoption hurdles: demanding performance specifications, strong internal
alternatives, and long qualification cycles.

o Estimated quantity if adopted: 50-300 m?/year across central research, display,
and device labs; equivalent to 1,000-6,000 wafers/year at mixed diameters in
research workflows.

« Financial support likelihood: High for strategic investment or paid pilot if
technology is differentiated; medium for equity depending on IP position and
supply defensibility.

e Bottom line: One of the highest-value targets, especially for premium R&D-grade
wafer graphene and co-development around electronics applications.

4. Intel / Intel Capital
e  Website: https://www.intel.com/ and https://www.intelcapital.com/
 Relevant contact/program: Intel research organizations; Intel Capital



Why interested: Intel routinely explores post-silicon materials, packaging,
interconnect, photonics, sensing, and thermal solutions. CVD graphene is well
aligned with exploratory materials platforms and device physics work.

Adoption potential: High for evaluation; medium for internal platform adoption;
low-medium for near-term production transition.

Likely use cases: interconnect research, advanced packaging interfaces, sensors, RF
structures, 2D materials integration.

Adoption hurdles: CMOS compatibility constraints and a very high threshold for
process insertion.

Estimated quantity if adopted: 25-150 m?/year for research programs, usually
as wafer-based film and custom transfers.

Financial support likelihood: Medium-high through Intel Capital if strategic; high
for joint development or paid research collaborations with a strong semiconductor
roadmap narrative.

Bottom line: Excellent technical-fit account, but commercial transition requires a
long horizon.

5. Applied Materials

Website: https://www.appliedmaterials.com/

Relevant contact/program: external technology collaborations; materials
engineering and display/semiconductor business units

Why interested: As a semiconductor equipment and materials engineering leader,
Applied Materials is highly relevant to deposition, substrate handling, process
integration, and advanced materials roadmaps.

Adoption potential: High for process evaluation and ecosystem development;
medium for incorporation into tools, demos, or partner process flows.

Likely use cases: process module development, demonstration wafers,
transfer/metrology workflows, customer co-development.

Adoption hurdles: value may accrue more as ecosystem enablement than direct
product consumption.

Estimated quantity if adopted: 15-75 m?/year, largely in wafers and
development lots.

Financial support likelihood: Medium-high for development partnerships and
strategic procurement; medium for equity-type support where equipment/process
integration is differentiated.

Bottom line: Important ecosystem multiplier even if not the largest direct buyer.

6. Thermo Fisher Scientific

Website: https://www.thermofisher.com/

Relevant contact/program: corporate business development; analytical
instruments and biosciences R&D contacts

Why interested: Thermo Fisher could use CVD graphene in biosensor research
consumables, microscopy/calibration workflows, sample supports, and advanced
diagnostic surface research.



Adoption potential: Medium for research products and collaborations; low-
medium for scaled product transition.

Likely use cases: biosensor surfaces, assay substrates, microscopy sample
platforms, electrochemical test chips.

Adoption hurdles: regulatory pathway concerns if used in life science products,
and a preference for robust reproducible consumables.

Estimated quantity if adopted: 5-30 m?/year or 10,000-100,000 small-format
chips/year for research consumables.

Financial support likelihood: Medium for paid pilot or development agreement;
low-medium for direct equity.

Bottom line: Attractive for niche premium product integration rather than large
film volumes.

7. Siemens Healthineers / Siemens technology groups

Website: https://www.siemens-healthineers.com/ and https://www.siemens.com/

Relevant contact/program: technology partnerships, diagnostic R&D, sensing and
instrumentation teams

Why interested: CVD graphene may support biosensing, imaging subsystem
components, wearables, and diagnostic interfaces.

Adoption potential: Medium in R&D; low-medium in product transition because
of validation burden.

Likely use cases: electrochemical sensing, wearable diagnostics, transparent
sensing interfaces.

Adoption hurdles: regulatory and reliability requirements are significant.
Estimated quantity if adopted: 5-25 m?/year in film form or thousands to tens
of thousands of chips/year.

Financial support likelihood: Medium for partnership funding; low-medium for
direct equity.

Bottom line: Best approached via a specific sensing use case with clear clinical or
instrumentation value.

8. Airbus / Airbus Ventures / Airbus UpNext

Website: https://www.airbus.com/ ; https://www.airbusventures.vc/

Relevant contact/program: Airbus UpNext, Airbus Ventures, advanced materials
R&T organizations

Why interested: Aerospace R&D values lightweight conductive materials, de-icing
concepts, EMI shielding, structural sensing, and multifunctional surfaces.

Adoption potential: Medium-high for research and demonstrators; medium for
specialized aerospace integration.

Likely use cases: smart skins, sensing layers, transparent heaters, lightning/EMI
studies, coatings research.

Adoption hurdles: aerospace certification and long program cycles.



Estimated quantity if adopted: 20-120 m?/year in demonstrator and subsystem
programs.

Financial support likelihood: High for venture or strategic innovation support
through Airbus-linked mechanisms; high for funded demonstrator projects.
Bottom line: Strong non-semiconductor strategic target, especially for
multifunctional surface applications.

9. BMW Group / BMW Startup Garage

Website: https://www.bmwgroup.com/ ; https://www.bmwstartupgarage.com/
Relevant contact/program: BMW Startup Garage; advanced
engineering/materials teams

Why interested: Automotive R&D may value graphene for smart interior surfaces,
transparent heaters, sensors, EMI shielding, and lightweight electronics integration.
Adoption potential: Medium for pilot evaluation; medium-low for broad near-
term product line insertion.

Likely use cases: touch surfaces, heated glazing R&D, battery sensor components,
lightweight electronics.

Adoption hurdles: cost pressure, automotive qualification, incumbent suppliers.
Estimated quantity if adopted: 30-200 m?/year at pilot scale across
demonstrator programs.

Financial support likelihood: High for pilot procurement through Startup Garage-
style engagement; low-medium for direct equity unless a larger mobility platform
exists.

Bottom line: Good paid-pilot target; less likely to become an early equity investor
than a strategic validation customer.

10. Lockheed Martin Ventures / advanced technology groups

Website: https://www.lockheedmartin.com/ ;
https://www.lockheedmartinventures.com/

Relevant contact/program: Lockheed Martin Ventures; advanced technology
laboratories

Why interested: Defense R&D values novel materials for sensing, RF, thermal
management, multifunctional coatings, and lightweight electronics.

Adoption potential: Medium-high for funded R&D; medium for
classified/specialized deployment.

Likely use cases: antennas, sensors, thermal interfaces, coatings, transparent
conductive applications.

Adoption hurdles: qualification, export/control considerations, and long
procurement cycles.

Estimated quantity if adopted: 10-80 m?/year in specialized programs.

Financial support likelihood: High for strategic investment or SBIR-like partnered
funding pathways; high for milestone-based technology maturation support.



Bottom line: Attractive for non-dilutive and strategic capital, particularly if the
technology supports defense sensing or RF programs.

11. DuPont

Website: https://www.dupont.com/

Relevant contact/program: DuPont Electronics & Industrial innovation contacts;
corporate venture/business development where applicable

Why interested: DuPont participates in electronics materials, industrial films, and
specialty interfaces where graphene can support conductive and barrier-film R&D.

Adoption potential: Medium-high in R&D; medium for niche transition.

Likely use cases: printed/flexible electronics interfaces, protective films, specialty
conductive layers.

Adoption hurdles: strong competition from incumbent conductive materials and
need for manufacturing compatibility.

Estimated quantity if adopted: 15-80 m?/year in pilot and evaluation work.
Financial support likelihood: Medium-high for co-development, JDA, or supply-
funded validation; medium for direct investment.

Bottom line: Strong adjacent fit if positioned as a specialty electronics materials
enabler.

12. ZEISS

Website: https://www.zeiss.com/

Relevant contact/program: ZEISS innovation partnerships and research business
units

Why interested: ZEISS may have interest where graphene intersects optics,
microscopy substrates, sensors, transparent conductive films, and advanced
metrology reference materials.

Adoption potential: Medium for research products and internal evaluation.

Likely use cases: sample supports, specialty optical/electrical interfaces, metrology
standards.

Adoption hurdles: applications may remain niche.

Estimated quantity if adopted: 2-15 m?/year or high-value small-format
consumables.

Financial support likelihood: Medium for development partnerships; low-
medium for equity.

Bottom line: Small direct volume, but high-value validation potential in scientific
tooling.

Recommendation matrix

Near-term Financial
Strategic Adoption quantity support

Company fit likelihood potential likelihood Best support type




Near-term Financial
Strategic Adoption quantity support
Company fit likelihood potential likelihood Best support type
Samsung Very High High High Strategic
high investment + JDA
Intel Very Medium- Medium Medium- Intel Capital +
high high high research
collaboration
Applied Very Medium- Medium Medium- ]DA / ecosystem
Materials high high high partnership
Merck KGaA High High Medium High Collaboration
funding / strategic
investment
Airbus High Medium- Medium High Venture +
high demonstrator
funding
Lockheed High Medium- Medium High Ventures +
Martin high milestone funding
DuPont High Medium Medium Medium- Co-development /
high procurement
BASF Medium Medium Low- Medium Venture / open
medium innovation
BMW Group Medium Medium Medium Medium Paid pilot /
supplier
onboarding
Thermo Medium Medium Low- Medium Paid pilot /
Fisher medium product
development
Siemens Medium Low- Low- Medium Partnership
Healthineers medium medium funding
ZEISS Medium Medium Low Medium Research
partnership

Quantity estimation logic

Since CVD graphene is generally consumed as a thin film rather than a bulk resin or
powder, annual need is more sensibly estimated using surface area and substrate count:

e Semiconductor and electronics R&D: wafers/year or m?/year
e Sensors and biointerfaces: chips/year or m?/year
e Aerospace and mobility demonstrators: m?/year

e Scientific consumables: chip count or small-area m?/year



Directional conversion examples: - 100 mm wafer area ~ 0.00785 m? - 150 mm wafer area
% 0.0177 m? - 200 mm wafer area ~ 0.0314 m?

R&D users typically consume relatively modest area but demand high quality, repeatability,
and transfer support. That makes pricing power more sensitive to yield, contamination
control, transfer options, and custom substrate handling than to commodity throughput
alone.

What makes adoption more likely

A developing company should emphasize:

1. application-specific performance data, not generic graphene claims;
uniformity and defect metrics at wafer scale;

transfer reliability to Si/Si02, quartz, sapphire, polymers, and custom stacks;
integration support, including lithography compatibility and packaging guidance;
custom geometry supply, including diced chips and patterned films;

clear IP position around growth, transfer, contamination control, or device
architecture.
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Likely forms of financial support
Most target companies are more likely to support maturation through:

e paid feasibility studies,

e joint development agreements,

o preferred supplier qualification,

e  startup accelerator or venture-arm investment,
e co-funded demonstrator projects,

e challenge grants or public-private programs.

Pure grants are less likely from corporates than from government-linked innovation
programs, but large companies frequently participate in consortia that can indirectly fund
maturation.

Highest-priority outreach targets
1. Samsung - best combination of technical relevance and capital capacity.
2. Merck KGaA - strong materials commercialization adjacency and open innovation

fit.

3. Applied Materials - critical ecosystem leverage for semiconductor/process
credibility.

4. Intel - strong strategic relevance, especially for long-horizon semiconductor
positioning.

5. Airbus - promising for multifunctional surfaces and funded demonstrators.
6. Lockheed Martin - attractive for strategic funding and specialized R&D adoption.
7. DuPont - good specialty materials transition path.



Suggested contact targets

Where specific named individuals were not readily verifiable, the most realistic contact
targets are the following functions:

e Head of Open Innovation

e  Corporate Venture / Venture Arm investment team
e Director of Advanced Materials R&D

e VP, External Innovation

o Business Development, Electronics Materials

e Sensor Platform R&D leader

e  University & startup collaboration office

e  Startup pilot program manager

Examples by company: - Merck KGaA: Open Innovation / Electronics business
development - BASF: BASF Venture Capital / Open Innovation - Samsung: Samsung
Ventures / advanced materials research teams - Intel: Intel Capital / Intel Labs or
component research teams - Applied Materials: CTO office partnerships / materials
engineering collaborations - Airbus: Airbus Ventures / Airbus UpNext / central R&T
materials teams - BMW: BMW Startup Garage / innovation procurement - Lockheed
Martin: Lockheed Martin Ventures / advanced technology labs

Sources and references

General CVD graphene background
e  Wikipedia, Graphene: https://en.wikipedia.org/wiki/Graphene
e  Wikipedia, Chemical vapor deposition:
https://en.wikipedia.org/wiki/Chemical_vapor_deposition

Company and program references
e  Merck Group corporate site: https://www.merckgroup.com/
e  BASF corporate site: https://www.basf.com/
e  Samsung corporate site: https://www.samsung.com/
e Intel corporate site: https://www.intel.com/
e Intel Capital: https://www.intelcapital.com/
e  Applied Materials corporate site: https://www.appliedmaterials.com/
e  Thermo Fisher Scientific: https://www.thermofisher.com/
e Siemens Healthineers: https://www.siemens-healthineers.com/
e Siemens corporate site: https://www.siemens.com/
e  Airbus corporate site: https://www.airbus.com/
e  Airbus Ventures: https://www.airbusventures.vc/
e  BMW Group: https://www.bmwgroup.com/
e  BMW Startup Garage: https://www.bmwstartupgarage.com/
e Lockheed Martin: https://www.lockheedmartin.com/



e Lockheed Martin Ventures: https://www.lockheedmartinventures.com/
e  DuPont: https://www.dupont.com/
e  ZEISS: https://www.zeiss.com/

e  Ossila graphene product pages and graphene-related educational materials:
https://www.ossila.com/

Final assessment

The most likely early adopters of CVD graphene in the R&D industry are large
organizations with advanced materials programs and strong external innovation channels,
particularly in semiconductors, specialty electronics materials, aerospace, and defense. The
most realistic early commercial pattern is not immediate mass manufacturing, but a
sequence of:

1. paid evaluation,

joint development,

pilot substrate supply,

niche subsystem or research product integration,
eventual broader platform insertion.

v W

That means the best go-to-market strategy is to target high-value low-volume R&D
consumption first, while using strategic investors or co-development partners to derisk
scale-up, transfer yield, and application-specific performance.

Civil Aerospace CVD Graphene Target Company Assessment

Executive summary

CVD graphene is most likely to find near- to mid-term adoption in civil aerospace where it
can be used as a thin functional film rather than as a bulk structural reinforcement. The
best-fit use cases are:

1. Ice protection / de-icing heaters on radomes, nacelles, probes, windows, and
UAV/eVTOL leading edges

2. EMI / lightning / electrostatic management in composite aerostructures and
enclosures

3. Sensing and structural health monitoring using conductive transparent or
conformal films

4. Barrier / anti-corrosion / multifunctional coatings on select high-value parts
5. Transparent conductive films for cockpit, cabin, and sensor apertures

For large civil aerospace OEMs and tier-1 suppliers, the attraction is not raw material
novelty but the possibility of replacing or improving incumbent technologies such as ITO
coatings, metal meshes/foils, resistive heaters, and heavier multifunctional laminates.



Adoption probability depends heavily on qualification burden, supply-chain maturity,
repeatability, transfer size, and certification evidence.

What “CVD graphene” means in this market

For this analysis, CVD graphene is treated as a manufactured thin-film material supplied
on metal foil or transferred to glass, polymer, or composite-compatible substrates. The
most relevant commercial unit is generally square meters of coated /transferred film
per year rather than kilograms.

Why civil aerospace cares

Potential benefits that matter in civil aerospace:

Weight reduction versus metal meshes, foils, and some heater architectures
Electrical conductivity for heaters, EMI control, and static dissipation

Optical transparency for windows, sensor covers, and radomes where metal
alternatives are limiting

Conformal integration on curved and composite surfaces
Multifunctionality: one layer potentially provides heating, sensing, and
conductivity

Compatibility with next-generation composite-rich aircraft and eVTOL
platforms

Main adoption constraints:

Certification and long qualification cycles
Need for large-area defect control and repeatability
Transfer/process yield on aerospace substrates

Durability under thermal cycling, humidity, fluids, erosion, and lightning
environments

Limited installed-base repair ecosystem

Target companies

1) Airbus

Website: https://www.airbus.com/

Relevant business: Commercial aircraft OEM; 14,000+ Airbus aircraft in service,
400+ operators in 190+ countries; hundreds of new aircraft delivered annually
Why interested: Airbus explicitly frames commercial aviation around
decarbonisation, operational efficiency, and advanced innovation. A composite-rich
fleet and broad platform base create multiple insertion points for multifunctional
conductive films.

Best-fit CVD graphene use cases:

-  Transparent de-icing / anti-fogging films for cockpit or specialty windows



- Conductive layers for radomes, antennas, or sensor apertures
- EMI/static dissipation for composite secondary structures
- Embedded sensing films for health monitoring on demonstrators and next-
gen aircraft
Adoption / transition possibility: Medium-High for R&T, Medium for product
adoption
- Airbus is large enough to run demonstrators and co-development programs.
- Product-line adoption is realistic first in lower-certification subsystems,
cabin/sensor applications, or future aircraft technology programs rather
than immediate fleetwide retrofit.

- Aroute through Airbus innovation and materials teams is more plausible
than direct line-fit on a current narrowbody in the near term.
Estimated annual quantity if adopted:
- Pilot adoption: 2,000-10,000 m?/year
- Program-level subsystem adoption: 20,000-80,000 m?*/year

- Rationale: even a few square meters per aircraft across windows, radomes,
sensing patches, or local heater areas scales quickly across hundreds of
yearly deliveries.

Likely financial support posture:

- Most likely: joint development agreement, paid pilot, strategic
partnership

- Also plausible: equity investment through Airbus Ventures if the company
fits critical infrastructure / aerospace-enabling themes

- Lesslikely directly: grants from Airbus itself
Contact targets:
- Airbus general contact path via website

- Airbus innovation / advanced materials / commercial aircraft engineering
teams

- Airbus Ventures: https://www.airbusventures.vc/ and
office@airbusventures.vc

2) Boeing Commercial Airplanes

Website: https://www.boeing.com/commercial/

Relevant business: 14,000+ Boeing airplanes in the global fleet; commercial
families include 737 MAX, 787,777/777X, 767 freighter
Why interested: Boeing highlights efficiency, sustainability, engineering excellence,
composites, digital materials/manufacturing systems engineering, electromagnetic
effects, and structural engineering—all aligned with functional graphene film
opportunities.
Best-fit CVD graphene use cases:

- Heater films for sensors, nacelle lips, probes, windows, and advanced

mobility platforms

- EMI/lightning/static functions in composite structures and enclosures



- Structural health monitoring films for composite components
- Transparent conductive films where metal meshes interfere with RF/optics

Adoption / transition possibility: Medium for R&D, Medium-Low to Medium
for near-term certified deployment

- Boeing has strong technical motive, but current commercial-program
pressure can slow introduction of novel materials into primary certified
product lines.

- Best path is demonstration on services, advanced technology, test articles, or
future platform development.

Estimated annual quantity if adopted:

- Pilot adoption: 1,500-8,000 m?/year

- Program-level subsystem adoption: 15,000-60,000 m?/year
Likely financial support posture:

- Most likely: funded technology evaluation, supplier qualification effort,
joint development

- Possible: strategic investment if done through corporate innovation /
venture mechanisms, though Boeing’s earlier HorizonX pathways appear to
have evolved and are less visible as a standalone current channel

- Lesslikely: grant support
Contact targets:
- Boeing commercial and innovation channels via website

- Technical fellows/teams in composites, electromagnetic effects, and digital
materials/manufacturing systems engineering are logical sponsor profiles

3) Safran

Website: https://www.safran-group.com/

Relevant business: Major civil aerospace propulsion and equipment supplier;
aircraft engines, equipment, interiors, electrical systems, landing systems, nacelles

Why interested: Safran sits exactly where multifunctional films matter—engines,

nacelles, electrical systems, sensors, and equipment. It can adopt graphene in parts
where durability, conductivity, heating, or sensing matter more than transparency
alone.

Best-fit CVD graphene use cases:
- Heater films or conductive layers in nacelles and sensors
- EMI/shielding/static layers in electrical/electronic aerospace equipment
- Anti-corrosion or barrier coatings on selected high-value components
- Structural health sensing on nacelles or equipment housings

Adoption / transition possibility: High for subsystem evaluation, Medium for
qualified deployment
- Tier-1 equipment suppliers often have cleaner insertion routes than airframe
OEMs because they control subsystems and can qualify within narrower
envelopes.
- Safran’s broad electrical and propulsion portfolio increases optionality.



 Estimated annual quantity if adopted:

- Pilot adoption: 1,000-6,000 m?/year

- Program-level subsystem adoption: 10,000-40,000 m?/year
e Likely financial support posture:

- Most likely: paid co-development, supplier development agreement,
milestone-funded qualification work

- Possible: strategic equity through Safran Corporate Ventures

- Also possible: participation in consortium-based innovation funding in
Europe

e Contact targets:
- Safran innovation / corporate venture / business-unit technology teams
- Safran Corporate Ventures page exists, though site access may vary by region

4) Collins Aerospace (RTX)
e  Website: https://www.collinsaerospace.com/

 Relevant business: Large aerospace systems supplier with Aerostructures,
Avionics, Interiors, Mechanical Systems, Missions Systems, Power & Controls

e  Why interested: Collins has many product surfaces where thin conductive films
could matter: avionics enclosures, thermal management, windows/interiors,
sensors, aerostructures, and power/control systems.

e Best-fit CVD graphene use cases:
- EMI shielding and static dissipation in avionics and electronics packaging

-  Transparent conductive / heating films for specialty windows, displays, and
sensors

- Integrated sensing films in aerostructures and interiors

- Lightweight thermal spreading/heating films in electronics-adjacent
products

e Adoption / transition possibility: High for niche subsystem insertion, Medium
for broad rollout

- Collins is a particularly good fit because subsystem-level value can justify
qualification cost, and adoption can occur in smaller, higher-value
applications first.

 Estimated annual quantity if adopted:

- Pilot adoption: 800-5,000 m?/year

- Program-level subsystem adoption: 8,000-30,000 m?/year
e Likely financial support posture:

- Most likely: supplier qualification funding, paid prototype contracts,
technology licensing / NRE support

- Possible: strategic support via RTX innovation channels rather than a clearly
visible dedicated public venture arm for this exact theme

e Contact targets:
- Collins Aerospace contact channels via website



- Aerostructures, avionics, and power & controls engineering/business
development teams

5) GKN Aerospace
Website: https://www.gknaerospace.com/

 Relevant business: Aerostructures, engine systems, advanced composites, additive
and next-generation manufacturing focus

e  Why interested: GKN is highly exposed to composite aerostructures and
propulsion-adjacent structures, making it a strong candidate for conductive films,
sensing layers, and lightweight multifunctional laminate inserts.

e Best-fit CVD graphene use cases:
- Structural health monitoring films on composite aerostructures
- Conductive plies/interlayers for static dissipation and local EMI control

- Functional films in engine structures or thermal management
subcomponents

e Adoption / transition possibility: High for demonstrators and advanced
manufacturing integration, Medium for serial adoption

- GKN often works at the advanced-manufacturing and aerostructures
interface where graphene can be trialed as part of future composite design
stacks.

 Estimated annual quantity if adopted:

- Pilot adoption: 1,000-7,500 m?/year

- Program-level subsystem adoption: 12,000-50,000 m?/year
e Likely financial support posture:

- Most likely: joint development, process-integration funding, Innovate
UK / EU consortium participation

- Lesslikely: direct equity investment from GKN itself
e Contact targets:
- GKN Aerospace technology and advanced engineering teams
- Manufacturing innovation partnerships / regional R&D consortia

6) Spirit AeroSystems
e  Website: https://www.spiritaero.com/
 Relevant business: Large aerostructures supplier for commercial aerospace

e  Why interested: Spirit’s role in composite and metallic aerostructures makes it a
strong candidate for large-area structural-health sensing, local conductive layers,
and possibly static/lightning adjunct functions on non-primary structures.

e Best-fit CVD graphene use cases:
- Composite structural monitoring patches
- Conductive layers in selected panels and fairings
- Process-compatible multifunctional film inserts

e Adoption / transition possibility: Medium-High for demonstration, Medium
for serial deployment



- Strong application fit, but less likely than systems suppliers to adopt
transparent conductive films; more likely in aerostructure
sensing/conductive integration.

 Estimated annual quantity if adopted:

- Pilot adoption: 1,500-6,000 m?/year

- Program-level subsystem adoption: 15,000-70,000 m?/year
e Likely financial support posture:

- Most likely: development contract, OEM-backed supply-chain pilot, co-
funded qualification

- Lesslikely: direct equity investment
e Contact targets:

- Advanced research & technology, materials engineering, business
development

7) Leonardo Aerostructures / Leonardo Aircraft
e  Website: https://www.leonardo.com/

 Relevant business: Civil aerostructures, regional aircraft exposure, composites and
systems

e  Why interested: Similar to GKN and Spirit, but with strong European innovation-
consortium participation that can be useful for maturing a new material platform.

e Best-fit CVD graphene use cases:
-  Composite sensing and multifunctional surface films
- Anti-static / EMI layers in composite assemblies
- Specialty transparent conductive elements in selected equipment
e Adoption / transition possibility: Medium-High
- Especially attractive for collaborative demonstrator projects rather than
immediate broad line-fit deployment.
 Estimated annual quantity if adopted:
- Pilot adoption: 500-4,000 m?/year
- Program-level subsystem adoption: 5,000-25,000 m?/year
e Likely financial support posture:

- Most likely: EU/clean aviation consortium funding, paid demonstrators,
technical partnership

- Possible: minority strategic stake, but less likely than consortium support
e« Contact targets:

- Innovation, aerostructures engineering, open innovation / partnership
offices

8) Daher / Latecoere / niche civil aerospace integrators
Websites: https://www.daher.com/ ; https://www.latecoere.aero/

* Relevant business: Aerostructures, systems, logistics, business/regional aircraft
structures and equipment



Why interested: Smaller platforms and subsystems can be faster qualification
environments for first industrial adoption.

Best-fit CVD graphene use cases:

- Smart composite panels

- Lightweight heaters and transparent conductive elements

- Sensor integration in high-value assemblies

Adoption / transition possibility: Medium-High for first customer programs
- Smaller organizational complexity can help if the application is contained.
Estimated annual quantity if adopted:
- Pilot adoption: 200-2,000 m?/year

- Program-level subsystem adoption: 2,000-12,000 m?/year

Likely financial support posture:
- Most likely: prototype purchases, co-development, customer-funded

trials

-  Lesslikely: equity or grant support directly
Contact targets:

- CTO office, advanced materials engineering, innovation partnerships

Adoption likelihood ranking

Strategic Ease of first Financial support Overall
Rank Company fit insertion likelihood attractiveness
1 Safran High High High High
2 Collins High High Medium High
Aerospace
3 Airbus High Medium High High
4 GKN Aerospace High Medium Medium High
5 Boeing High Medium-Low Medium Medium-High
6 Spirit Medium- Medium Medium-Low Medium
AeroSystems High
7 Leonardo Medium- Medium Medium Medium
High
8 Daher / Medium Medium-High Low-Medium Medium
Latecoere

Quantity model and assumptions

Because CVD graphene in civil aerospace is primarily a film/coating material, the best
quantity metric is m?/year.

llustrative assumptions used: - Small subsystem use: 0.5-3 m? per aircraft or shipset
equivalent - Moderate multifunctional use: 5-20 m? per aircraft - Niche electronics/sensor



use: tens to hundreds of cm? per box, aggregated to hundreds/thousands of m?/year at
supplier scale - OEM build rates and installed base size can make even small-area
applications meaningful

These estimates assume adoption in selected subsystems, not full-aircraft skin coverage.
Full-surface use would require orders of magnitude more material but is not realistic near
term for certified civil aerospace.

What support form is most realistic by company type

Airframe OEMs

Most likely support forms: - Paid feasibility study - Joint development agreement - Flight-
test or demonstrator integration - Strategic investment through affiliated venture arm

Least likely: - Non-dilutive grant directly from the company itself
Tier-1 systems and propulsion suppliers

Most likely support forms: - NRE-backed qualification project - Supplier development
funding - Milestone-based co-development - Long-term supply agreement if performance is
proven

European aerospace groups

Additional route: - Consortium-backed funding under Clean Aviation, Horizon Europe,
national aerospace R&D programs, Innovate UK, etc.

Practical go-to-market recommendation

Best near-term beachheads
1. Collins Aerospace — niche, high-value subsystem integration; easier first insertion
than airframe-wide deployment
2. Safran — strong fit for electrical, nacelle, sensor, and equipment applications

3.  GKN Aerospace — good platform for composite integration and structural sensing
demonstrators

4. Airbus — best strategic OEM partner and strongest equity route through Airbus
Ventures

Applications to lead with
e Transparent heater for specialty windows / sensors
e  EMI/static film for composite enclosures and structures
e  Graphene sensing layer for structural health monitoring on composite parts
e Localized anti-ice heater film on high-value aerodynamic surfaces



Evidence package needed before outreach

A developing CVD graphene company should be prepared with: - Sheet resistance and
conductivity consistency data over production-width areas - Optical transmission where
relevant - Adhesion / transfer yield on aerospace substrates - Thermal cycling, humidity,
hydraulic fluid, fuel, erosion, and salt-fog durability - Lightning / EMI / RF performance
data where claimed - Preliminary certification roadmap and manufacturing QA plan -
Costed scale-up path in m?/year

Reference notes and sources

1.

10.

Airbus commercial aircraft page: states Airbus designs, builds and supports
commercial aircraft; notes 14,000+ aircraft in service, 400+ operators in 190+
countries, and hundreds of new aircraft delivered annually.
https://www.airbus.com/en/products-services/commercial-aircraft

Airbus corporate overview / Wikipedia snapshot used for high-level scale and 2025
revenue/employee context. https://en.wikipedia.org/wiki/Airbus

Airbus Ventures homepage and contact page, showing active investment platform
and contact email office@airbusventures.vc. https://www.airbusventures.vc/ ;
https://www.airbusventures.vc/contact

Boeing commercial page: states 14,000+ Boeing airplanes in the global fleet and
outlines key product families. https://www.boeing.com/commercial/

Boeing innovation page: highlights engineering excellence and named technical
areas including electromagnetic effects, structural engineering, digital materials and
manufacturing systems engineering, and composites/chemical technology.
https://www.boeing.com/innovation

Boeing Commercial Airplanes scale/context from Wikipedia snapshot.
https://en.wikipedia.org/wiki/Boeing_ Commercial_Airplanes

Safran corporate scale/context from Wikipedia snapshot.
https://en.wikipedia.org/wiki/Safran

Collins Aerospace scale/context from Wikipedia snapshot.
https://en.wikipedia.org/wiki/Collins_Aerospace

GKN Aerospace corporate context from Wikipedia snapshot / redirect page.
https://en.wikipedia.org/wiki/GKN_Aerospace

Several direct corporate pages for Safran, GKN, Collins, and others were partially
blocked or unavailable in-session; company websites listed remain the correct
official domains for outreach.

Caveats

Quantity estimates are directional and depend strongly on the exact use case, layer
count, transfer yield, and whether the company adopts CVD graphene on one
subsystem or across multiple aircraft families.

Certification burden is the main limiter. Near-term adoption is much more likely in
non-primary, high-value, subsystem applications than in primary structure.



e Financial support likelihood is inferred from public innovation posture, venture
visibility, and normal aerospace procurement behavior, not from a confirmed active
solicitation for graphene specifically.

CVD Graphene in Aerospace & Military: Target Company Adoption
Assessment

Executive summary

Chemical vapor deposition (CVD) graphene is most attractive in aerospace and military
markets where a large-area, lightweight, conductive, thermally spreading, corrosion-
resistant, or multifunctional thin film can create mission value that conventional metals,
coatings, or bulk carbon additives cannot easily match. The best near-to-mid-term
defense/aerospace use cases are:

1. EMI / lightning strike / radome-adjacent conductive layers in composites
Thermal spreading films for avionics, seekers, RF electronics, and satellites
Corrosion barriers and environmental protection layers on metals
Strain, pressure, and structural-health-monitoring sensors
Energy-storage and de-icing/heating films in specialized platforms
Longer-term: RF, photonics, quantum, and optoelectronic components

S

For most primes, adoption is more plausible first through R&D programs,
demonstrators, pilot insertions, or subsystem qualification, not immediate fleet-wide
production. Companies with established venture arms or open-innovation programs are
most likely to provide financial support to a developing graphene company.

What “CVD graphene” means here

CVD graphene is generally the route used for large-area graphene films suitable for
device and coating applications, unlike graphene nanoplatelets used as bulk fillers. Large-
area production and transfer are relevant because aerospace/military adoption will likely
require repeatable sheet materials, coatings, or device wafers rather than lab-scale
flakes.[1][2]

Why aerospace/military cares

Relevant material properties for this sector include very low areal weight, high electrical
conductivity, high thermal conductivity, transparency options, flexibility, and barrier
behavior. These can support lighter multifunctional structures, thermal control, sensing,
and signature-management-related architectures, though actual performance depends
heavily on defects, transfer quality, substrate integration, and certification path.[1][2][3]




Company-by-company assessment

1) Lockheed Martin
Website: https://www.lockheedmartin.com
 Relevant pages:
-  Lockheed Martin Ventures: https://www.lockheedmartin.com/en-us/who-
we-are/lockheed-martin-ventures.html/
- Center for Innovation: https://www.lockheedmartin.com/en-
us/capabilities/research-labs/center-for-innovation.html
- Contact: https://www.lockheedmartin.com/en-us/contact.html
e Contact targets:

- Lockheed Martin Ventures team page lists named targets including Jeff
Cunningham (Investment Director), Sam Stonberg (Investment
Director, Europe), plus other investment managers on the venture page.

- For non-equity technical outreach: supplier / industry-partner routes via
corporate contact and supplier pages.

Why interested Lockheed Martin builds high-value air, missile, space, and ISR systems
where graphene could matter in thermal management, conductive films on composites,
sensors, and high-performance electronics packaging. Its Center for Innovation
explicitly supports collaboration with government, academic, and industry partners and
has enabled CRADAs and experimentation. Its venture arm explicitly invests in deep-tech
and dual-use technologies.[4][5]

Adoption / transition likelihood: High for funded evaluation, Medium for product-
line transition - Strong fit in missiles, space systems, radars, and air platforms. - Lockheed
has infrastructure to test and qualify niche advanced materials. - The limiting factor is
certification, supply-chain qualification, and reproducibility of CVD film transfer. - Most
plausible path: sensor/thermal layer pilot -> subsystem qualification -> limited
production insertion.

Likely applications inside company - Satellite electronics thermal spreaders -
Lightweight conductive layers in composite structures - Missile or airborne electronics
heat spreading - Structural health monitoring films/sensors - Corrosion barriers on
specialty metal surfaces

Estimated annual quantity if adopted Useful metric: square meters of transferred CVD
graphene film per year. - Pilot / qualification phase: 100-1,000 m?/year - Selective
deployment in electronics/sensors/thermal films: 1,000-10,000 m?/year - Broader
insertion across multiple programs: 10,000-50,000 m?/year

Reasoning: defense primes produce lower volumes than automotive, but their platforms
carry many high-value subassemblies where thin films can be economically justified.

Financial support likelihood - Most likely: equity investment via Lockheed Martin
Ventures - Also plausible: joint development agreement, paid pilot, CRADA-style



collaboration, strategic customer funding - Less likely: grant in the philanthropic sense;
more likely strategic investment or funded development

Bottom line Lockheed is one of the strongest targets for a CVD graphene company because
it has both technical need and a clearly described venture arm with deep-tech mandate
and a $1B evergreen fund.[4]

2) RTX (Raytheon, Collins Aerospace, Pratt & Whitney)
Website: https://www.rtx.com
 Relevant pages:

- RTX homepage: https://www.rtx.com/

- RTX Ventures evidence page:
https://www.rtx.com/news/2026/06/30/venture-capital-for-faster-
factories

e« Contact targets:

-  Corporate/news route and business-unit BD contacts; no named venture
contact captured here, but RTX Ventures is explicitly identified on RTX'’s
site.

Why interested RTX spans missiles, avionics, aerostructures, engines, and defense
electronics. This is a strong fit for thermal management, coatings, advanced
manufacturing, composite conductivity, and sensors. RTX's own
materials/manufacturing needs are substantial across Collins Aerospace, Pratt & Whitney,
and Raytheon.

Adoption / transition likelihood: High for manufacturing and subsystem pilots,
Medium for scaled adoption - Strongest near-term fit may be in electronics packaging,
factory process integration, and coatings/sensors before engine hot-section insertion. -
RTX Ventures is actively backing manufacturing startups and RTX states it is using venture-
backed innovation to remove factory bottlenecks. RTX also states startups in its orbit are
already working with Collins, Pratt & Whitney, and Raytheon.[6]

Likely applications - Thermal films for avionics modules - Conductive / protective
coatings for aerospace components - Sensors embedded in structures or factory QA tools -
Specialized composite conductivity layers

Estimated annual quantity if adopted - Pilot / qualification: 200-1,500 m?/year -
Selective operational adoption across business units: 2,000-15,000 m?/year - Broader
deployment: 15,000-75,000 m?/year

Financial support likelihood - Most likely: equity investment via RTX Ventures - Also
likely: paid pilot, supplier-development funding, manufacturing co-development -
Less likely: non-dilutive grant directly from RTX



Bottom line RTX is a top-tier target because it has explicit venture activity, large internal
demand for advanced materials, and a culture of operationalizing venture-backed
technologies.[6]

3) Airbus / Airbus Defence and Space
e  Website: https://www.airbus.com
 Relevant pages:
- Innovation: https://www.airbus.com/en/innovation
- Innovation ecosystem: https://www.airbus.com/en/innovation/innovation-
ecosystem
- Future materials: https://www.airbus.com/en/innovation/future-
aircraft/future-materials

- Contact us: https://www.airbus.com/en/airbus-contact-us
- Airbus Ventures: https://www.airbusventures.vc/
e Contact targets:

- Airbus contact hub includes Airbus Defence and Space and Becoming an
Airbus Supplier routes.

- Airbus Ventures site is a likely pathway for strategic-investment outreach.

Why interested Airbus explicitly highlights future materials, sustainability, digitalization,
and an innovation ecosystem. Airbus Ventures states it invests in early-stage companies
building industrial systems important to national security and global commerce. Airbus
Defence and Space is particularly relevant for satellites, thermal control, lightweight
multifunctional structures, and sensors.[7][8][9]

Adoption / transition likelihood: High for civil-space/defense-space pilots, Medium
for airframe adoption - Space and high-value electronics are the most likely early entry
points. - Large airframe adoption is possible but slower due to certification and
maintenance requirements. - Europe’s broader graphene ecosystem can help Airbus source
partnerships.

Likely applications - Satellite thermal management films - Composite conductivity and
lightning-management sublayers - Structural health monitoring in airframes -
Barrier/protective coatings - Future hydrogen/electric-aircraft subsystem materials over
time

Estimated annual quantity if adopted - Pilot / qualification: 200-1,000 m?/year -
Satellite + selective aerospace structures: 3,000-20,000 m?/year - Broader
commercial/defense insertion: 20,000-100,000 m?/year

Financial support likelihood - Most likely: equity investment via Airbus Ventures - Also
plausible: joint demonstrator funding, supplier-development support, EU consortium
participation - In Europe, some support may be catalyzed through collaborative R&D
programs rather than pure CVC alone.



Bottom line Airbus is among the best prospects, especially for space and advanced
composite applications, with both technical pull and venture-access channels.[7][8][9]

4) Boeing / Boeing Defense, Space & Security
e  Website: https://www.boeing.com
 Relevant pages:
- Innovation: https://www.boeing.com/innovation
e Contact targets:

- Boeing innovation and supplier channels; specific current venture-arm
contact was not validated from Boeing’s current site in this research session.

Why interested Boeing states there is extensive innovation underway across design, build
methods, and environmental performance. Boeing has major needs in structures, space
systems, thermal/electrical management, and multifunctional materials.[10]

Adoption / transition likelihood: Medium - Strong technical fit, especially in
defense/space and advanced structures. - Near-term path likely through internal R&D,
university partnerships, or strategic supplier programs rather than a clearly visible current
corporate venture route. - Certification burden is especially high for commercial-aircraft
line-wide insertion.

Likely applications - Spacecraft thermal films - Structural sensing - EMI/lightning adjunct
layers in composites - Specialty coatings for defense aircraft subsystems

Estimated annual quantity if adopted - Pilot / qualification: 150-1,000 m?/year -
Selective deployment: 2,000-12,000 m?/year - Broader program adoption: 15,000-
80,000 m?/year

Financial support likelihood - Most likely: paid development program, supplier
partnership, possible strategic investment through innovation channels - Equity
support: possible, but less directly evidenced here than Lockheed /RTX/Airbus - Grant
support: unlikely from Boeing directly

Bottom line Boeing is a strong technical customer candidate but a somewhat less clear
early financing prospect than firms with highly visible active venture programs on current
pages reviewed.[10]

5) Leonardo
e  Website: https://www.leonardo.com
 Relevant pages:
- Leonardo Labs: https://www.leonardo.com/en/innovation-
technology/leonardo-labs
-  Materials Technologies: https://www.leonardo.com/en/innovation-
technology/leonardo-labs/materials-technologies



e Contact targets:
-  The Advanced Materials Lab page includes a Contact Us route.

- Likely technical buyer: Advanced Materials Lab / Materials Technologies
leadership.

Why interested Leonardo is unusually strong as a technical fit because its Advanced
Materials Lab explicitly states it works on multifunctional materials, advanced
manufacturing, and nanomaterials such as graphene for future aerospace and defense

technologies. It also states involvement in national and international civil and defense
projects.[11][12]

Adoption / transition likelihood: High for co-development and demonstrators,
Medium-High for niche product insertion - Leonardo has explicit in-house interest in
graphene-related nanomaterials. - Good fit for rotorcraft, electronics, defense systems, and
space/air structures. - Because the company already has a materials incubator structure, a
developing graphene company could be pulled into joint projects relatively quickly.

Likely applications - Thermal management and smart multifunctional materials - Energy
harvesting/storage adjuncts - Structural sensing layers - Impact-resistant and protective
multifunctional composites

Estimated annual quantity if adopted - Pilot / lab-to-field phase: 100-800 m?/year -
Selective product insertion: 1,000-8,000 m?/year - Multi-program use: 8,000-30,000
m?/year

Financial support likelihood - Most likely: funded joint R&D, consortium funding,
strategic development partnership - Equity investment: possible but less clearly
signposted than dedicated CVC models - Could support through European defense/civil
R&D projects where Leonardo is a lead or partner.

Bottom line Leonardo may be one of the best technical adoption targets, particularly in
Europe, because its labs explicitly cite graphene and multifunctional materials.[11][12]

6) L3Harris
e  Website: https://www.13harris.com
 Relevant pages:

- Trusted Disruptor / innovation positioning:
https://www.13harris.com/trusted-disruptor

- Contact us: https://www.13harris.com/contact-us
e« Contact targets:
-  Prospective Supplier Form
- Supplier Inquiries
- Relevant business development and technology scouting contacts via contact
page



Why interested L3Harris is especially relevant for communications, ISR, EO/IR,
antennas, avionics, and defense electronics. CVD graphene is a better fit here for
thermal spreaders, sensors, conductive films, transparent heaters, EMI control, and
potentially RF/electronics applications than for large airframe structural
insertion.[13][14]

Adoption / transition likelihood: Medium-High - Smaller platform/airframe exposure
than Boeing/Airbus, but stronger focus on electronics and sensing where CVD graphene
can enter sooner. - Supplier-based adoption path may be faster because these are often
subsystem-driven applications.

Likely applications - Thermal management in C4ISR electronics - Transparent or
lightweight conductive layers for optical /electronic packages - Sensor skins / SHM films -
Antenna and RF-adjacent experimental devices

Estimated annual quantity if adopted - Pilot / qualification: 50-500 m?/year -
Selective electronics adoption: 500-5,000 m?/year - Multi-program deployment:
5,000-20,000 m?/year

Financial support likelihood - Most likely: paid pilot, supplier qualification support,
development contract - Equity investment: possible but not evidenced from a dedicated
venture arm in this session - Grant support: unlikely directly

Bottom line L3Harris is a strong product-level adopter for graphene-enabled electronics,
even if it is not the clearest strategic equity investor.

7) Northrop Grumman
e  Website: https://www.northropgrumman.com
 Relevant pages:
- Homepage: https://www.northropgrumman.com/
e« Contact targets:
- Corporate contact / supplier channels via site navigation

Why interested Northrop’s portfolio in stealth aircraft, space systems, autonomous
systems, sensors, and mission systems makes it a logical end-user for thermal
management, coatings, sensing, and multifunctional composite films.

Adoption / transition likelihood: Medium-High technically, Medium organizationally
- Strong mission fit, especially in space, sensors, and unmanned systems. - Publicly visible
current venture/funding route was not validated in this session, so access may be more
program-specific.

Likely applications - Satellite and space electronics thermal layers - Sensor packaging -
Specialty composite conductive/barrier layers - Structural health monitoring



Estimated annual quantity if adopted - Pilot / qualification: 100-700 m?/year -
Selective deployment: 1,000-8,000 m?/year - Broader program insertion: 8,000-30,000
m?/year

Financial support likelihood - Most likely: program-funded evaluation, paid pilot,
supplier partnership - Less visibility on direct equity support than Lockheed /RTX/Airbus

Bottom line Northrop should be treated as a high-value customer/prototyping target, but
not necessarily the first financing target absent a clearer venture mechanism.

8) BAE Systems
Website: https://www.baesystems.com
e Contact targets:

- Use supplier / innovation / corporate channels, though the site was partly
blocked during this session.

Why interested BAE's portfolio in combat aircraft, naval systems, electronic systems, and
land systems aligns with graphene use in protective coatings, sensors, thermal control,
power systems, and electronic warfare hardware.

Adoption / transition likelihood: Medium - Good use-case fit, especially in electronic
systems and defense platforms. - Public evidence gathered here for a dedicated current
venture or incubator mechanism was limited due site restrictions.

Estimated annual quantity if adopted - Pilot / qualification: 100-600 m?/year -
Selective adoption: 1,000-6,000 m?/year - Scaled multi-program adoption: 6,000-
25,000 m?/year

Financial support likelihood - Most likely: paid development contract, supplier-
development support, collaborative defense R&D - Equity support: possible but not
validated in this session

Bottom line BAE is a credible adopter, particularly for defense electronics and
survivability-related materials, but less clear as an early equity investor based on currently
captured evidence.

Recommendation matrix

Estimated Financial
Technical Ease of annual need support Most likely support
Company fit adoption if adopted likelihood type
Lockheed Very high Medium 1,000-50,000 Very high Equity + pilot +
Martin m?/yr strategic JDA
RTX Very high  Medium 2,000-75,000 Very high Equity + pilot +

m?/yr manufacturing co-



Estimated Financial

Technical Ease of annual need support Most likely support
Company fit adoption if adopted likelihood type
dev
Airbus Very high  Medium 3,000- High Equity +
100,000 EU/collaborative
m?/yr R&D
Leonardo Very high Medium- 1,000-30,000 High Joint R&D +
High m?/yr consortium +
strategic support
Boeing High Medium- 2,000-80,000 Medium Paid development /
Low m?/yr supplier partnership
Northrop High  Medium 1,000-30,000 Medium Program-funded
Grumman m?/yr pilot
L3Harris High for Medium-  500-20,000 Medium Paid pilot / supplier
electronics High m?/yr development
BAE High Medium 1,000-25,000 Medium Collaborative
Systems m?/yr defense R&D

Best targets by objective

If the goal is first financing
1. Lockheed Martin Ventures
2. RTX Ventures
3. Airbus Ventures
4. Leonardo via lab-led collaboration and EU/defense projects

If the goal is fastest technical pilot
1. Leonardo
2. L3Harris
3. RTX
4. Lockheed Martin

If the goal is largest eventual material volume

1. Airbus

2. Boeing

3. RTX

4. Lockheed Martin

Important adoption caveats

e  Qualification burden is the bottleneck. Aerospace/military customers will
demand reproducibility, transfer quality, substrate compatibility, environmental
durability, and long-cycle reliability data.



Defense volumes are lower but value per square meter is high. The market is
likely to start with premium subsystems, not commodity material tonnage.
Large-area film quality matters. CVD graphene’s advantage versus graphene
powder is strongest where a continuous film is needed.

Integration path matters more than raw material performance. Suppliers that
deliver a packaged solution—film on substrate, coated part, sensor patch, thermal
laminate—will adopt faster than sellers of bare graphene film.

Suggested go-to-market sequence

1. Lead with thermal management and sensing, not broad primary structure claims.

2. Target Lockheed, RTX, Airbus, and Leonardo first.

3. Offer ITAR-aware / export-controlled program structures and qualification
data packages.

4. Sell a componentized product: e.g., graphene thermal laminate, corrosion-barrier
coated coupon, or SHM sensor patch.

5. For funding, prioritize venture + pilot together rather than equity-only
conversations.

Sources

1. Wikipedia, Graphene — notes that large-scale graphene for device applications is
commonly produced by chemical vapor deposition (CVD), and discusses large-
area/device-relevant production routes: https://en.wikipedia.org/wiki/Graphene

2. NCBI/PMC, High Quality Monolayer Graphene Synthesized by Resistive Heating Cold
Wall Chemical Vapor Deposition — example of scalable CVD graphene manufacturing
and quality discussion: https://pmc.ncbi.nlm.nih.gov/articles/PMC4744682/

3. Graphene-Info homepage — overview of graphene properties and aerospace
relevance: https://www.graphene-info.com/

4. Lockheed Martin Ventures page — deep-tech / dual-use mandate, $1B evergreen
fund, named investment team: https://www.lockheedmartin.com/en-us/who-we-
are/lockheed-martin-ventures.html/

5. Lockheed Martin Center for Innovation — collaborative experimentation, CRADAs,
partner access: https://www.lockheedmartin.com/en-us/capabilities /research-
labs/center-for-innovation.html

6. RTXnews article on venture-backed innovation — RTX Ventures launched in 2022,
>30 companies backed, 100+ collaborations at RTX:
https://www.rtx.com/news/2026/06/30/venture-capital-for-faster-factories

7. Airbus Innovation page: https://www.airbus.com/en/innovation

8. Airbus Innovation Ecosystem page:
https://www.airbus.com/en/innovation/innovation-ecosystem

9. Airbus Future Materials page and Airbus Ventures site:

https://www.airbus.com/en/innovation/future-aircraft/future-materials and
https://www.airbusventures.vc/

10. Boeing Innovation page: https://www.boeing.com/innovation



11. Leonardo Labs page: https://www.leonardo.com/en/innovation-
technology/leonardo-labs

12. Leonardo Advanced Materials Lab / Materials Technologies page — explicitly
references graphene and nanomaterials for aerospace and defense technologies:
https://www.leonardo.com/en/innovation-technology/leonardo-labs/materials-
technologies

13. L3Harris contact and supplier pathways: https://www.l3harris.com/contact-us

14. L3Harris corporate / Trusted Disruptor innovation positioning:
https://www.l3harris.com/trusted-disruptor

Notes on estimates

The annual quantity ranges above are scenario estimates, not company disclosures. They
are derived from the likely first-use cases for CVD graphene in aerospace/defense: thin
films, laminates, coatings, and sensor patches. Square meters per year is the most practical
unit because CVD graphene is typically integrated as a film on substrate or coated
surface, not purchased by tonnage in these applications.

Graphene Materials in Aerospace Military: Company Adoption
Assessment

Executive summary

Graphene materials are relevant to the aerospace military market where weight
reduction, thermal management, electrical conductivity, EMI shielding, lightning-
strike protection, corrosion resistance, sensing, and multifunctional composites
matter more than commodity material cost. The best initial targets are major
defense/aerospace primes and electronics-heavy defense contractors that already run
advanced materials programs, innovation groups, venture arms, supplier pilots, or
collaborative R&D channels.

For this market, the most sensible demand metric is usually square meters per year of
graphene film / laminate / coated area, because many of the most realistic early uses are
films, coatings, thermal laminates, and sensor skins. In a few cases, kilograms per year of
graphene-enhanced coating or composite additive can also be relevant, but film area is
the cleaner cross-company metric.

Why graphene is relevant in aerospace military

Most practical near- to mid-term opportunities are not “replace all structural metal with
graphene.” They are targeted insertions into high-value subsystems: - Thermal spreaders
for avionics, RF electronics, ISR payloads, and satellites - EMI shielding / conductive
layers for defense electronics and composite structures - Lightning strike protection
adjunct layers in composite aircraft structures - Corrosion-barrier or protective



coatings - Structural health monitoring and sensor films - Transparent heaters / de-
icing / specialty windows - Radome / antenna / RF-adjacent materials in selected
cases - Longer term: energy storage, multifunctional composites, and advanced
electronics

Graphene’s value proposition rests on combinations of high electrical conductivity, high
thermal conductivity, low areal weight, flexibility, barrier behavior, and
compatibility with multifunctional material architectures.[1][2][3]

Company assessments

1) Lockheed Martin

Website: https://www.lockheedmartin.com
 Relevant pages:

- Lockheed Martin Ventures: https://www.lockheedmartin.com/en-us/who-
we-are/lockheed-martin-ventures.html/

- Center for Innovation: https://www.lockheedmartin.com/en-
us/capabilities /research-labs/center-for-innovation.html

- Contact: https://www.lockheedmartin.com/en-us/contact.html
e Contact targets if available:

- Lockheed Martin Ventures lists named contacts including Jeff Cunningham,
Investment Director and Sam Stonberg, Investment Director, Europe.[4]

- General technical/business entry: corporate contact and supplier pathways.
Why this company would care

Lockheed Martin’s portfolio in missiles, aircraft, space systems, sensing, and mission
electronics makes it highly relevant for graphene-enabled thermal management,
conductive composite layers, corrosion barriers, and sensor skins. Its Center for
Innovation describes active collaboration with government, academic, and industry
partners, including CRADAs and experimentation support.[5]

Possibility of adoption / transition

Assessment: High for evaluation, Medium for scaled transition - Strong mission fit in
space, missiles, and high-performance electronics. - The company has the internal
engineering depth to test and qualify niche materials. - Transition will still be gated by
reproducibility, environmental durability, and program qualification. - Most likely path: lab
evaluation -> funded pilot -> subsystem qualification -> selective production
insertion.

Likely internal use cases
e  Satellite electronics thermal spreaders
e Lightweight conductive films in composite assemblies



e  Structural health monitoring films
e  Missile or aircraft electronics packaging
e  Corrosion-resistant surface layers on specialized components

Estimated annual quantity if adopted

Metric: m?/year of graphene film, laminate, or coated area. - Pilot: 100-1,000 m?/year -
Selective insertion: 1,000-10,000 m? /year - Multi-program use: 10,000-50,000 m? /year

Likely financial support behavior
e  Mostlikely: equity investment via Lockheed Martin Ventures[4]

e  Also plausible: paid pilot, joint development agreement, strategic supplier
funding, other support through collaborative R&D

e  Lesslikely: direct grant in the philanthropic sense
Bottom line

Lockheed Martin is one of the strongest aerospace-military targets because it combines
real technical need with a documented deep-tech strategic investment capability.[4][5]

2) RTX (Raytheon / Collins Aerospace / Pratt & Whitney)
e  Website: https://www.rtx.com
 Relevant pages:
- RTX home: https://www.rtx.com/
- RTX Ventures article: https://www.rtx.com/news/2026/06/30/venture-
capital-for-faster-factories
e Contact targets if available:
- Corporate/business-unit contact routes via RTX
- RTX Ventures is explicitly referenced, though individual contact names were
not captured in this session.[6]

Why this company would care

RTX spans defense electronics, missiles, avionics, aircraft systems, aerostructures, and
propulsion. That creates strong pull for graphene in thermal films, multifunctional
coatings, sensors, lightweight conductive layers, and manufacturing-process
improvements. RTX states that venture-backed startups are already collaborating across
Collins Aerospace, Pratt & Whitney, and Raytheon.[6]

Possibility of adoption / transition

Assessment: High for pilot adoption, Medium for scaled transition - Best near-term fit
is likely in electronics, factory/process applications, coatings, and sensors. - Engine hot-
section adoption is less likely near term, but non-hot-section and electronics opportunities



are credible. - RTX has an unusually clear mechanism for operationalizing startup
technology.[6]

Likely internal use cases
¢  Thermal management films for avionics and radar modules
e  Conductive/protective coatings on aerospace components
e QA/process sensors in factories
e  Specialty composite conductivity layers

Estimated annual quantity if adopted
e Pilot: 200-1,500 m?/year
e  Selective operational use: 2,000-15,000 m?/year
e  Broader deployment: 15,000-75,000 m?/year

Likely financial support behavior
e  Mostlikely: equity investment via RTX Ventures|[6]

e  Also likely: paid pilot, manufacturing co-development, supplier-development
funding, other strategic support tied to business units

e  Lesslikely: direct grant from RTX itself
Bottom line

RTX is a top-tier prospect for both adoption and financing because it clearly uses venture
investing to accelerate technologies into operating businesses.[6]

3) Airbus / Airbus Defence and Space
e  Website: https://www.airbus.com
 Relevant pages:
- Innovation: https://www.airbus.com/en/innovation

- Innovation ecosystem: https://www.airbus.com/en/innovation/innovation-
ecosystem

- Future materials: https://www.airbus.com/en/innovation/future-
aircraft/future-materials

- Contact hub: https://www.airbus.com/en/airbus-contact-us
- Airbus Ventures: https://www.airbusventures.vc/
e Contact targets if available:
- Airbus contact hub includes Airbus Defence and Space and Becoming an
Airbus Supplier pathways.[7][10]
- Airbus Ventures is the clearest equity route.[8]



Why this company would care

Airbus explicitly highlights future materials and an innovation ecosystem. Airbus
Defence and Space has obvious use cases in satellites, high-value electronics, and
lightweight multifunctional structures. Airbus Ventures also states it backs early-stage
industrial systems important to national security and global commerce.[7][8][9]

Possibility of adoption / transition

Assessment: High for space/defense pilots, Medium for broad airframe transition -
Space and electronics applications are the most credible entry points. - Commercial-
airframe wide rollout will be slower due to certification and maintenance constraints. -
Airbus is helped by Europe’s broader advanced-materials and graphene ecosystem.

Likely internal use cases
e  Satellite thermal-control films
e Composite conductivity / lightning-management layers
e  Structural sensing patches
e  Protective coatings and multifunctional laminate layers

Estimated annual quantity if adopted
e Pilot: 200-1,000 m?/year
e  Space + selective structures: 3,000-20,000 m?/year
e  Broader aerospace insertion: 20,000-100,000 m?/year

Likely financial support behavior
e Mostlikely: equity investment via Airbus Ventures[8]

e Also plausible: joint demonstrator funding, EU collaborative R&D, supplier-
development support, other consortium-backed support

Bottom line

Airbus is one of the best targets, especially for space and advanced composites, because it
offers both strategic need and multiple innovation/funding gateways.[7][8][9]

4) Boeing / Boeing Defense, Space & Security
e«  Website: https://www.boeing.com
 Relevant pages:
- Innovation: https://www.boeing.com/innovation
e Contact targets if available:

- Boeing innovation and supplier channels; a current venture-specific contact
was not validated in this session.[10]



Why this company would care

Boeing highlights extensive innovation across design, manufacturing, and environmental
performance. Boeing Defense, Space & Security and Boeing’s broader portfolio are relevant
for advanced structures, thermal management, sensing, and multifunctional
materials.[10]

Possibility of adoption / transition

Assessment: Medium - Strong technical fit. - Adoption is plausible, especially in space and
defense systems. - Company-scale transition is slower because of long qualification cycles
and less clearly visible current venture routing in the material reviewed.

Likely internal use cases
e  Spacecraft thermal films
e  Sensor skins for structural monitoring
e  EMI/lightning adjunct layers in composites
e  Specialty protective coatings

Estimated annual quantity if adopted
e Pilot: 150-1,000 m?/year
e Selective deployment: 2,000-12,000 m?/year
e  Broader program adoption: 15,000-80,000 m?/year

Likely financial support behavior

e  Mostlikely: paid development program, supplier partnership, other strategic
support through innovation channels

e Equity support is possible but less directly evidenced here than at Lockheed, RTX, or
Airbus

e  Direct grant support appears unlikely
Bottom line

Boeing is a strong technical customer candidate, but a somewhat less obvious first strategic
financier than companies with clearly visible active venture programs.[10]

5) Leonardo
Website: https://www.leonardo.com
 Relevant pages:

-  Leonardo Labs: https://www.leonardo.com/en/innovation-
technology/leonardo-labs

- Materials Technologies / Advanced Materials Lab:
https://www.leonardo.com/en/innovation-technology/leonardo-
labs/materials-technologies



e Contact targets if available:
-  The Advanced Materials Lab page includes a Contact Us route.[11][12]

- Likely technical buyer: Advanced Materials Lab / Materials Technologies
leadership.

Why this company would care

Leonardo is one of the clearest technical matches because its Advanced Materials Lab
explicitly references graphene and other nanomaterials as part of multifunctional
materials and advanced manufacturing for future aerospace and defense technologies.[12]

Possibility of adoption / transition

Assessment: High for co-development and demonstrators, Medium-High for niche
transition - Leonardo already has an internal structure aligned to multifunctional
advanced materials. - This improves the odds of an initial technical project. - Broader
deployment would still depend on program-level validation.

Likely internal use cases
e  Smart multifunctional material layers
e  Thermal management films
e  Structural sensing
e  Energy-harvesting/storage adjunct materials
e Impact/protection-oriented multifunctional composites

Estimated annual quantity if adopted
e Lab/pilot: 100-800 m?/year
e Selective product insertion: 1,000-8,000 m?/year
e  Multi-program use: 8,000-30,000 m?/year

Likely financial support behavior

e  Mostlikely: funded joint R&D, consortium participation, other strategic
development support[11][12]

e Equity investment is possible but less clearly signposted than at companies with
dedicated venture arms

e In Europe, support may come through national or EU collaborative programs
Bottom line

Leonardo is one of the best technical adoption targets because it explicitly cites graphene
within its materials R&D focus.[11][12]

6) L3Harris
e  Website: https://www.13harris.com
* Relevant pages:



- Trusted Disruptor: https://www.13harris.com/trusted-disruptor
- Contact us: https://www.I3harris.com/contact-us
e Contact targets if available:
-  Prospective Supplier Form
- Supplier Inquiries[13][14]

Why this company would care

L3Harris is heavily exposed to communications, ISR, EO/IR, avionics, and defense
electronics. That makes graphene particularly relevant for thermal spreaders,
transparent conductive films, sensors, EMI control, and RF-adjacent
components.[13][14]

Possibility of adoption / transition

Assessment: Medium-High - Electronics and sensing use cases can qualify faster than
broad airframe materials. - Supplier-led subsystem adoption is more plausible than
enterprise-wide material insertion.

Likely internal use cases
e  Thermal management in C4ISR modules
e  Conductive or transparent heater films
e  Sensor skins / structural monitoring
e Antenna and RF-adjacent experimental devices

Estimated annual quantity if adopted
e  Pilot: 50-500 m?/year
e  Selective electronics adoption: 500-5,000 m?/year
e  Multi-program deployment: 5,000-20,000 m?/year

Likely financial support behavior

e  Mostlikely: paid pilot, supplier qualification support, development contract,
other commercial support

e Equity investment possible, but a dedicated venture pathway was not confirmed
here

Bottom line

L3Harris is a strong product-level adopter for electronics-focused graphene applications,
even if it is a weaker strategic-equity target.

7) Northrop Grumman
e  Website: https://www.northropgrumman.com
 Relevant pages:
- Homepage: https://www.northropgrumman.com/



e Contact targets if available:
- Corporate and supplier channels via main site

Why this company would care

Northrop Grumman’s portfolio in stealth aircraft, space systems, autonomous systems,
sensors, and mission systems maps well to thermal layers, sensor packaging, specialty
coatings, and multifunctional composite films.

Possibility of adoption / transition

Assessment: Medium-High technically, Medium organizationally - Strong technical fit,
especially in space and mission electronics. - Access may be more program-specific because
a current venture mechanism was not validated in this session.

Likely internal use cases
e  Space electronics thermal films
e Sensor packaging materials
e  Conductive/barrier layers in specialty composites
e  Structural health monitoring

Estimated annual quantity if adopted
e  Pilot: 100-700 m?/year
e Selective deployment: 1,000-8,000 m?/year
e  Broader insertion: 8,000-30,000 m?/year

Likely financial support behavior

e  Mostlikely: program-funded evaluation, paid pilot, supplier partnership,
other customer-funded development

e Lessvisible evidence for direct equity support here than for Lockheed, RTX, or
Airbus

Bottom line

Northrop Grumman should be treated as a high-value customer and prototype partner,
even if it is not the clearest first financing target.

8) BAE Systems
Website: https://www.baesystems.com
e Contact targets if available:
- Supplier / innovation / corporate channels through the company site



Why this company would care

BAE Systems operates across combat air, electronic systems, EW, naval, and land systems.
That supports use cases in protective coatings, sensors, thermal control, power
systems, and defense electronics.

Possibility of adoption / transition

Assessment: Medium - Good technical use-case fit. - Stronger evidence on a current
venture/funding mechanism was limited in this session due site access restrictions.

Estimated annual quantity if adopted
e Pilot: 100-600 m?/year
o Selective adoption: 1,000-6,000 m?/year
e Scaled multi-program adoption: 6,000-25,000 m?/year

Likely financial support behavior
e  Mostlikely: paid development contract, supplier-development support,

collaborative defense R&D, other strategic customer support

e Equity support possible but not validated here

Bottom line

BAE is a credible adopter, especially for defense electronics and survivability-related
materials, but less clear as an early equity investor from the evidence gathered.

Recommendation matrix

Estimated Financial
Adoption  annual need support Most likely
Company Technical fit  likelihood if adopted likelihood support type
Lockheed Very high Medium- 1,000-50,000 Very high Equity + paid
Martin High m?/yr pilot + JDA
RTX Very high Medium- 2,000-75,000 Very high Equity + co-
High m?/yr development
Airbus Very high Medium 3,000- High Equity +
100,000 collaborative
m?/yr R&D
Leonardo Very high Medium- 1,000-30,000 High Joint R&D +
High m?/yr consortium
support
Boeing High Medium 2,000-80,000 Medium Paid
m?/yr development /
supplier

partnership



Estimated Financial

Adoption  annual need support Most likely

Company Technical fit  likelihood if adopted likelihood support type
Northrop High Medium 1,000-30,000 Medium Program-funded
Grumman m?/yr pilot
L3Harris High for Medium- 500-20,000 Medium Paid pilot /

electronics High m?/yr supplier support
BAE High Medium 1,000-25,000 Medium Collaborative
Systems m?/yr defense R&D

Best targets by objective

Best targets for first financing
1. Lockheed Martin Ventures
2. RTX Ventures
3. Airbus Ventures
4. Leonardo through funded co-development and collaborative programs

Best targets for faster technical pilots
1. Leonardo

2. L3Harris
3. RTX
4. Lockheed Martin
Best targets for largest eventual material volume
1. Airbus
2. Boeing
3. RTX
4. Lockheed Martin

Key caveats
e  Qualification, durability, and repeatability are the core bottlenecks.

e Defense volumes are lower than automotive, but revenue per square meter can be
far higher.

e Adoption will happen faster if the supplier offers an integrated product such as a
thermal laminate, coating stack, or sensor patch, not just raw graphene material.

e  Export controls, security requirements, and long procurement cycles matter.

Sources

1. Wikipedia, Graphene — overview of graphene properties and CVD as a route for
large-area/device applications: https://en.wikipedia.org/wiki/Graphene



2. NCBI/PMC, High Quality Monolayer Graphene Synthesized by Resistive Heating Cold
Wall Chemical Vapor Deposition:
https://pmc.ncbi.nlm.nih.gov/articles/PMC4744682/

3. Graphene-Info homepage — overview of graphene applications and properties:
https://www.graphene-info.com/

4. Lockheed Martin Ventures page: https://www.lockheedmartin.com/en-us/who-we-
are/lockheed-martin-ventures.html/

5. Lockheed Martin Center for Innovation: https://www.lockheedmartin.com/en-
us/capabilities /research-labs/center-for-innovation.html

6. RTXarticle on RTX Ventures and startup collaboration:
https://www.rtx.com/news/2026/06/30/venture-capital-for-faster-factories

7. Airbus Innovation Ecosystem: https://www.airbus.com/en/innovation/innovation-
ecosystem

8. Airbus Ventures: https://www.airbusventures.vc/

9. Airbus Future Materials: https://www.airbus.com/en/innovation/future-
aircraft/future-materials

10. Boeing Innovation page and Airbus contact hub:
https://www.boeing.com/innovation and https://www.airbus.com/en/airbus-
contact-us

11. Leonardo Labs: https://www.leonardo.com/en/innovation-technology/leonardo-
labs

12. Leonardo Materials Technologies / Advanced Materials Lab:
https://www.leonardo.com/en/innovation-technology/leonardo-labs/materials-
technologies

13. L3Harris Trusted Disruptor page: https://www.I3harris.com/trusted-disruptor

14. L3Harris contact and supplier pathways: https://www.l3harris.com/contact-us

Notes on estimates

The quantity ranges above are analytical estimates, not company disclosures. They are
based on likely aerospace-military use cases for graphene films, coatings, laminates, and
sensor patches, where m?/year is the most practical demand metric.

CVD Graphene in Agriculture: Target Company Assessment

Executive summary

CVD graphene is most likely to find practical agriculture-industry adoption first in
sensorized components, conductive coatings/films, membranes, and high-value
controlled-environment systems, rather than as a bulk input spread directly on field
crops. For agriculture, the best near-term buyers are companies already selling:

1. Precision irrigation and fertigation systems



AN

Digital farming / connected sensors

Crop nutrition and specialty fertilizers
Agricultural water treatment / filtration systems
Protected-ag / greenhouse systems

Because CVD graphene is usually produced as a thin film on copper foil and then
transferred or integrated into devices, the best quantity metric is often square meters of
graphene film per year (m?/yr) for sensor, membrane, and coating use cases, rather than
tonnes/year.

What CVD graphene could do in agriculture

Potential agriculture-relevant benefits of CVD graphene include:

High electrical conductivity for low-power sensing electrodes and flexible
electronics

High surface sensitivity for chemical, humidity, nutrient, and biosensing interfaces
Barrier / coating behavior useful in specialty films and corrosion protection on
electronics

Potential membrane value for selective water treatment/desalination research
pathways

Compatibility with thin, lightweight, flexible devices for distributed sensing

Best-fit agriculture use cases

The most plausible commercial use cases are:

Soil moisture / salinity / nutrient sensing electrodes

Irrigation-line and fertigation monitoring sensors

Greenhouse climate and leaf-surface sensors

Water quality sensors for reuse / treatment systems

Specialty conductive films embedded into ag electronics modules
Long-shot: membrane layers for high-value water treatment modules

Screening logic

[ screened for companies with a current footprint in agriculture products or services that
align with one or more of the above use cases, and then assessed:

Strategic fit with CVD graphene

Ease of integration into current product lines/services

Likely adoption path

Estimated annual quantity if adoption occurs

Likely form of financial support for an external startup developing the technology




Company assessments

1) Netafim
e  Website: https://www.netafim.com/en/
e Relevant business: Precision irrigation, fertigation, and digital farming

 Evidence of fit: Netafim’s GrowSphere digital farming platform states that it
connects controllers, sensors, cloud, and smartphones; the site also positions
GrowSphere as an OS for precision irrigation and fertigation.[1][2]

e Contact target: General contact page: https://www.netafim.com/en/contact-us/ ;
email shown on contact page: WebMaster@netafim.com|3]

Why Netafim would care

Netafim already monetizes connected irrigation and fertigation. CVD graphene is a strong
fit for: - in-line water quality and EC sensing - soil/plant moisture or salinity sensing
elements - low-power flexible sensor patches for greenhouse or orchard deployment

Adoption likelihood

Medium-high for pilot integration into sensor modules, low for direct large-scale
materials substitution elsewhere.

Why: - Existing digital-farming architecture lowers integration friction. - Precision
irrigation customers value better sensing if ROl is clear. - Adoption will still depend on
robustness, fouling resistance, calibration stability, and cost versus existing electrodes.

Adoption pathway

1. Pilot graphene-enabled sensing element inside premium GrowSphere-compatible
sensors

2. Limited release in greenhouse/high-value horticulture

3. Expansion to orchards/vineyards/row-crop irrigation where sensor economics
work

Estimated annual quantity if adopted
Metric: m? of CVD graphene film/year

Assumptions: - 50,000-200,000 sensor modules/year in phased adoption - ~10-50 cm?
graphene film equivalent per module depending on architecture

Estimated need: 500 to 10,000 m?/year

This is a realistic device-scale consumption range for sensor integration, not bulk materials
usage.

Likely financial support posture

Most likely: commercial pilot funding, JV-style development agreement, paid proof-of-
concept, or strategic procurement support



Less likely: classic venture equity directly by Netafim itself (no clear venture arm found in
reviewed sources)

Bottom line

Netafim is one of the better near-term commercial targets because it already sells the exact
type of connected irrigation stack where graphene-based sensing can fit.

2) Rivulis
e  Website: https://www.rivulis.com/
 Relevant business: Micro irrigation systems and turnkey irrigation projects

« Evidence of fit: Rivulis describes itself as making micro irrigation accessible
globally, highlights turnkey irrigation projects, and emphasizes irrigation products
and solutions across multiple crop systems.[4]

e Contact target: Main site contact route and LinkedIn presence visible on site;
generic web contact forms are the most available route from reviewed pages.[4]

Why Rivulis would care

Rivulis could use CVD graphene primarily through: - in-network irrigation sensing -
leak/pressure/water quality monitoring nodes - upgraded fertigation analytics

Adoption likelihood
Medium

Why: - Strong system-level fit with irrigation infrastructure - But less visible evidence than
Netafim of a broad digital sensing/software stack on reviewed pages - Could adopt through
OEM sensor partnerships faster than in-house development

Adoption pathway
1. Pair with third-party sensor OEMs using graphene-enabled electrodes
2. Bundle in premium irrigation projects
3. Deploy in water-constrained, high-value crop regions first

Estimated annual quantity if adopted
Estimated need: 300 to 6,000 m?/year of CVD graphene film

Assumptions: - lower in-house electronics intensity than Netafim - adoption concentrated
in premium irrigation installations

Likely financial support posture

Most likely: pilot purchase orders, co-development, preferred-supplier arrangement



Less likely: equity investment or grant support unless tied to a larger parent-company
innovation mandate

Bottom line

Rivulis is commercially relevant, but likely as a systems integrator/customer rather than a
first-check investor.

3) Yara International
Website: https://www.yara.com/
e Relevant business: Crop nutrition, premium fertilizers, digital farming

e Evidence of fit: Yara’s crop-nutrition pages emphasize complete crop nutrition
solutions, agronomic knowledge, digital tools, and premium fertilizer products; Yara
also highlights digital farming and precision-agriculture solutions.[5][6]

e Contact target: Investor relations and corporate channels on site; general corporate
site: https://www.yara.com/ ; country/business-unit contacts available through site
navigation.[5][6]

Why Yara would care

Yara has two plausible CVD graphene angles: 1. Digital agronomy / sensing: nutrient
status, water quality, soil condition sensors 2. Specialty fertilizer packaging/coating
R&D: though CVD graphene is less likely to be economic as a broad fertilizer coating versus
niche sensor use

Adoption likelihood

Medium-high for sensing platforms and high-value agronomic diagnostics; low-medium
for fertilizer-product incorporation.

Why: - Yara already positions itself around digital tools plus premium crop nutrition. -
Better sensing could improve Yara’s advisory and prescription services. - Direct
incorporation into fertilizer tonnage is unlikely because CVD graphene is too high-value for
commodity-scale deployment.

Adoption pathway
1. Use graphene-enabled sensors in agronomic diagnostics or digital advisory
2. Bundle with premium fertility programs and field recommendations

3. Potentially test niche coatings only in premium controlled-release products, if
economics work

Estimated annual quantity if adopted
Primary metric: m?/year for sensor films

Estimated need: 1,000 to 20,000 m?/year



If Yara embeds graphene only in diagnostics devices, demand stays in the thousands-to-
tens-of-thousands of m?/year. If it ever used graphene in specialty coated products,
quantity could be larger in area terms, but this looks commercially less plausible than
Sensor use.

Likely financial support posture
Most likely: strategic pilot, commercial partnership, agronomy trial funding

Possible: minority strategic investment through innovation programs or balance-sheet
strategic activity, but evidence reviewed here more strongly supports partnership than a
dedicated, obvious venture path in the materials niche.

Bottom line

Yara is a strong strategic partner candidate, especially if the pitch is about nutrient-
efficiency sensing and digital agronomy rather than “graphene fertilizer.”

4) Nutrien
Website: https://www.nutrien.com/
e Relevant business: Crop inputs, distribution, ag retail

« Evidence of fit: Nutrien states it is a leading global provider of crop inputs and
services, with production, distribution, and ag retail facilities; it also states its
upstream and midstream network produces and distributes 27.5 million tonnes of
potash, nitrogen and phosphate products, while its Retail business serves farmers in
key agricultural markets.[7][8]

e Contact target: Investor site and corporate contact channels via
https://www.nutrien.com/

Why Nutrien would care

Nutrien is interesting less as a device maker and more as a channel owner: - could
distribute graphene-enabled ag sensors through retail - could test nutrient-management
tools with growers - could adopt water/nutrient monitoring products in precision services

Adoption likelihood

Medium as a channel/distribution partner; low as a manufacturer of graphene hardware
itself.

Why: - Nutrien has farm-facing reach. - Its retail network could commercialize precision
tools quickly if ROl is proven. - But its core business is not thin-film electronics
manufacturing.

Adoption pathway
1. Field trials through retail agronomy network
2. Private-label or distribute third-party graphene-enabled diagnostics



3. Integrate into prescription services and crop advisory offerings
Estimated annual quantity if adopted

Estimated need: 200 to 5,000 m?/year indirectly, if Nutrien distributes branded or
private-label sensors

This is lower because Nutrien is more likely a channel partner than a fabrication owner.
Likely financial support posture

Most likely: commercial validation trials, procurement contracts, field demonstration
funding

Possible but less likely: direct equity investment without a dedicated visible venture
route in the reviewed materials

Bottom line

Nutrien is attractive for market access and field validation, but probably not the best first
manufacturing integration partner.

5) Syngenta Group / Syngenta
Website: https://www.syngentagroup.com/ and https://www.syngenta.com/

 Relevant business: Seeds, crop protection, biologicals, digital agriculture /
innovation

 Evidence of fit: Syngenta Group’s innovation messaging emphasizes science,
innovation, Al, digital tools, biologicals, and plant/soil health; Syngenta also
provides corporate and media contact channels.[9][10][11]

e Contact targets: Syngenta Group media relations media@syngentagroup.com;
Syngenta media office media.relations@syngenta.com|[10][11]

Why Syngenta would care

Syngenta could benefit from graphene-enabled technologies in: - soil and plant health
sensing - field diagnostics linked to biologicals/crop protection decisions - controlled-
environment agriculture pilots

Adoption likelihood
Medium

Why: - Strong innovation orientation and digital-ag positioning - But the company’s core
value capture is in seeds/crop protection, not hardware materials - Best fit is as an enabler
of diagnostic services or bundled agronomy platforms

Adoption pathway
1. Pilot plant/soil diagnostic devices in innovation trials



2. Use data to improve crop-protection or biological recommendations
3. Consider service bundling or strategic minority support to platform companies

Estimated annual quantity if adopted
Estimated need: 500 to 8,000 m?/year

Assumes adoption in diagnostics and field sensors rather than broad product
incorporation.

Likely financial support posture
Most likely: collaboration, paid field trials, strategic partnership

Possible: minority strategic investment if platform value extends to digital agronomy,
biologicals optimization, or sustainability metrics

Bottom line

Syngenta is a credible strategic partner if the startup frames CVD graphene as enabling
superior agronomic data, not as a raw nanomaterial story.

6) BASF Agricultural Solutions / BASF Venture Capital

e  Website: https://www.basf.com/global/en and BASF Venture Capital page:
https://www.basf.com/global/en/who-we-are/organization/group-
companies/BASF_Venture-Capital

e Relevant business: Agricultural solutions plus materials science and corporate
venture capital

« Evidence of fit: BASF Venture Capital says it invests worldwide in young, fast-
growing companies related to current and future BASF businesses; it supports
growth through strategic investments and collaboration with BASF units. The page
states typical minority investments of €1-5 million and focus areas including
New Materials.[12]

e Contact target: BASF Venture Capital communications contact shown:
vanessa.holzhaeuser@basf.com[12]

Why BASF would care

BASF is a uniquely strong fit because it combines: - agriculture end markets - materials-
science competence - a visible strategic venture arm

Potential use cases: - graphene-enabled sensing in agriculture inputs/services - advanced
coatings/films for ag devices - membrane/materials research with agricultural water
relevance



Adoption likelihood

Medium-high at the corporate exploration level; medium for actual ag-product
integration near term.

Why: - Materials literacy is high inside BASF. - BASF can evaluate graphene on technical
merit better than many ag-only firms. - Still, commercialization in ag depends on cost and
device-market pull.

Adoption pathway
1.  Strategic technical diligence through BASF materials and ag units
2. Joint development for ag sensors/coatings or membrane applications
3. Venture investment alongside application pilots

Estimated annual quantity if adopted
Estimated need: 1,000 to 15,000 m?/year in early applications

Could grow if BASF develops broader coating or membrane formats, but agriculture-
specific uptake likely begins in specialty device layers.

Likely financial support posture

High likelihood of minority equity investment if the startup has proof of concept and fit
with BASF business units; also likely to support via collaborative development.

Bottom line

BASF is one of the best targets overall because it can both understand the material and
finance maturation.

7) Xylem

Website: https://www.xylem.com/en-us/markets/agriculture/

. Relevant business: Agricultural water treatment, pumps, mixers, smart water
meters, treatment solutions

 Evidence of fit: Xylem’s agriculture page states the sector uses 70% of world water
resources and says Xylem provides products and solutions for irrigation,
greenhouses, manure handling, biogas, pumps, mixers, smart water meters, and
treatment solutions.[13]

e Contact target: Main corporate site and market pages; reviewed page did not
clearly expose a named ag-specific contact.

Why Xylem would care

Xylem is a strong fit for the water-quality / water-treatment / smart-metering side of
agriculture. CVD graphene could matter in: - conductivity and contamination sensing -
membrane R&D for high-value treatment modules - smart water management hardware



Adoption likelihood

Medium-high for sensing and specialty water modules; low-medium for immediate
membrane scale-up.

Why: - Xylem already sells smart water and treatment solutions. - Water monitoring is one
of the most credible graphene use cases. - But agricultural adoption would likely begin in
premium/high-need applications, not commodity farm hardware.

Adoption pathway
1. Water-quality sensor pilots in agriculture systems
2. Integration into smart metering / control packages
3. Longer-term membrane/materials development for reuse/treatment

Estimated annual quantity if adopted

Estimated need: 1,500 to 25,000 m?/year

Higher upper bound reflects possible sensor plus specialty treatment-module use.
Likely financial support posture

Most likely: paid pilot, strategic development agreement, application-testing support

Possible: selective strategic investment if routed through broader corporate innovation
channels, though this was less explicit in reviewed materials than BASF’s venture program.

Bottom line

Xylem is a top target for agriculture-adjacent water applications, especially if the startup
can show measurable performance in water sensing or treatment.

Comparative recommendation matrix

Estimate
d annual
CVD Financial
Adoption Tim graphene support

Compan probabilit eto need if likelihoo Best support

y Best-fit use case y pilot adopted d type

BASF Sensors, coatings, High- 6- 1,000- High Equity + co-
membranes, ag Medium 18 15,000 development
materials mo m?/yr

Netafim Irrigation/fertigatio High- 6- 500- Medium Paid pilot /
n sensors Medium 12 10,000 commercial

mo m?/yr partnership

Xylem Water sensors, High- 6- 1,500- Medium  Pilot+



Estimate
d annual
CVD Financial
Adoption Tim graphene support

Compan probabilit eto need if likelihoo Bestsupport
y Best-fit use case y pilot adopted d type
treatment modules Medium 18 25,000 development
mo m?/yr agreement
Yara Agronomic Medium- 9- 1,000- Medium  Trials +
diagnostics, nutrient High 18 20,000 strategic
sensing mo m?/yr partnership
Syngent  Plant/soil Medium 9- 500- Medium  Trials /
a diagnostics 18 8,000 possible
mo m?/yr strategic
minority
support
Rivulis Irrigation Medium 6- 300- Low- Supplier/OE
monitoring 12 6,000 Medium M
mo m?/yr partnership
Nutrien  Distribution, field Medium 6- 200- Low- Retail trials /
validation 15 5,000 Medium channel
mo m?/yr partnership

Overall conclusions

Best commercial adopters

The strongest near-term adopters are: 1. Netafim 2. Xylem 3. Yara 4. BASF
Best financial-support candidates

The strongest candidates to provide direct strategic capital or structured support are: 1.
BASF Venture Capital 2. Yara (more likely partnership/trials than direct venture, based
on reviewed sources) 3. Syngenta (more likely collaboration/trials first) 4. Xylem (pilot
and development support more likely than direct venture from reviewed materials)

Important caveat

For agriculture, CVD graphene is unlikely to win as a commodity bulk additive. It is
much more plausible as a high-value enabling layer inside sensors, smart irrigation
nodes, advanced coatings, and specialty water-treatment components. Startups should
therefore position the technology as: - a performance-enabling thin film - integrated into
premium hardware or analytics systems - delivering ROI via water savings, nutrient-use
efficiency, reduced labor, and better agronomic decisions



Suggested outreach order

1. BASF Venture Capital + BASF Agricultural Solutions
Netafim digital farming / sensing teams
Xylem agriculture water / smart monitoring teams
Yara digital farming / agronomy innovation teams
Syngenta digital / innovation teams
Rivulis product and project-development teams
Nutrien retail innovation / precision agronomy teams

No s W

Sources
1. Netafim home page, https://www.netafim.com/en/

2. Netafim Digital Farming / GrowSphere, https://www.netafim.com/en/digital-
farming/

3. Netafim contact page, https://www.netafim.com/en/contact-us/

4. Rivulis home page, https://www.rivulis.com/

5. Yara home page, https://www.yara.com/

6. Yara Digital Farming page, https://www.yara.com/digital-farming/ ; Yara Crop
Nutrition page, https://www.yara.com/crop-nutrition/

7. Nutrien home page, https://www.nutrien.com/

8. Nutrien Our Business page, https://www.nutrien.com/about/our-business

9. Syngenta innovation / R&D page, https://www.syngenta.com/innovation

10. Syngenta Group contact page, https://www.syngentagroup.com/contact-us

11. Syngenta contact page, https://www.syngenta.com/contact-us

12. BASF Venture Capital page, https://www.basf.com/global/en/who-we-
are/organization/group-companies/BASF_Venture-Capital

13. Xylem agriculture market page, https://www.xylem.com/en-
us/markets/agriculture/

Notes on estimates

Annual quantity estimates are order-of-magnitude scenario estimates based on likely early
adoption in sensorized and specialty-component applications. They are not disclosed
company purchase forecasts. They assume the startup is selling integrated CVD graphene
film or transferred film inputs into commercial device production, not commodity
nanopowder.

CVD Graphene in Automotive: Company Target List and Adoption
Assessment

Prepared as a market-development screen for companies likely to benefit from chemical
vapor deposition (CVD) graphene in automotive applications.



Executive summary

CVD graphene is most compelling in automotive where a large-area, highly conductive,
thin, and lightweight film creates value that bulk graphite, carbon black, CNTs, or
graphene nanoplatelets cannot easily match. The most credible near- to mid-term
automotive use cases are:

1. Transparent heaters / defoggers / de-icers for cameras, lidar covers, mirrors,
windshields, rear glass, and EV charging interfaces.

2. EMI shielding and grounding films for radar, ADAS, zonal electronics, in-cabin
electronics, and battery/e-power electronics packaging.

3. Smart surfaces and printed/flexible sensors integrated into interiors, seats,
steering wheels, HMI surfaces, occupancy sensing, or structural health monitoring.

4. Barrier and conductive layers in specialty composites, hydrogen systems, and
selected battery components, though qualification risk is higher.

Automotive adoption will likely begin with Tier 1 suppliers and specialty
glazing/electronics integrators, then expand to OEM platforms if performance and cost
targets are met. The best initial targets are companies already active in ADAS, smart glass,
interior electronics, lightweighting, thermal management, hydrogen, or corporate
venture/open-innovation programs.

Important assumptions behind the quantity estimates

Because CVD graphene is a sheet/film technology, the most practical demand metric is
usually square meters (m?) of transferred film per year rather than kilograms. Where
the likely application is a coating on a defined part, annual demand is estimated as:

annual vehicle/platform volume x coated area per vehicle x adoption rate x yield
factor

General working assumptions used below:

e Pilot/early SOP adoption rate: 5%-20% of relevant vehicle lines initially.

e  Mature program adoption rate for a successful use case: 25%-60% of relevant
lines.

e  Manufacturing/yield allowance: 1.15x-1.35x.

e Camera/radar/lidar heater or shield area per vehicle: 0.05-0.30 m? depending on
sensor count.

e  Smart interior or HMI surface area per vehicle: 0.2-1.0 m?,

e  Specialty glazing/heating applications can exceed 1 m?/vehicle if windshield or
panoramic areas are included.

These are directional estimates for commercial planning, not engineering BOM
commitments.



What makes a company a good target?
A strong target typically has several of the following:

e High exposure to ADAS sensing or sensor-cleanliness/defogging issues.

* Need for weight reduction versus ITO, metal meshes, or conventional heater
traces.

e Existing business in smart surfaces, films, glazing, interior electronics,
composites, hydrogen, or batteries.

e History of adopting new materials or running venture / open innovation /
supplier collaboration programs.

e  Ability to qualify specialty materials through an internal advanced engineering
team.

Company-by-company assessment

1) Forvia (Faurecia + HELLA)
Website: https://www.forvia.com
e  Why relevant: Forvia combines interior systems, electronics, lighting, HMI, and
clean mobility exposure. HELLA contributes strong ADAS and lighting competencies;
Faurecia contributes smart interior/surface integration.
e Best-fit CVD graphene use cases:
- Transparent heating for camera/lidar/radar covers and lamp modules
- EMI shielding films for electronics housings
- Smart interior surfaces, capacitive sensing, seat or steering-wheel
heaters/sensors
e Adoption/transition likelihood: High for pilot programs; moderate for scale
adoption. As a Tier 1, Forvia can integrate the material into module-level products
without waiting for whole-vehicle redesign.
e Key adoption barriers: transfer-process robustness, durability under automotive
thermal cycling, cost versus metal meshes/ITO, and PPAP-quality consistency.
 Estimated annual quantity if adopted:
- Initial niche programs: 50,000-250,000 m?/year
- Broader module deployment across ADAS/interiors: 250,000-1,000,000
m?/year
e Likely financial support posture: Most likely joint development agreement
(JDA), paid pilot, supplier qualification funding, or strategic investment via
innovation programs rather than grants.
e Contact targets: advanced engineering, open innovation, venture/partnership
teams, interior electronics product management, HELLA sensor product teams.



2) Continental

Website: https://www.continental.com or https://www.continental-
corporation.com

Why relevant: Continental has strong positions in ADAS, radar, cockpit electronics,
display/HMI, smart mobility electronics, and corporate venturing through co-pace-
type innovation activity.

Best-fit CVD graphene use cases:

- EMI shielding / grounding layers in electronics and sensor modules

- Heater films for sensor covers and display-related anti-fogging

-  Flexible sensing layers in cabins and human-machine interfaces
Adoption/transition likelihood: High for technical evaluation; moderate-to-high
for adoption in premium or performance-critical modules.
Key adoption barriers: automotive-grade reliability, integration into existing
electronics packaging, and competition from established conductive films.
Estimated annual quantity if adopted: 100,000-800,000 m?/year depending on
whether use is limited to sensors/electronics or expands into cabin HMI surfaces.
Likely financial support posture: Likely pilot funding, co-development, possibly
venture participation if the supplier can support multiple Continental business
units.
Contact targets: corporate venture/open innovation, ADAS product engineering,
electronic materials teams, cockpit/HMI innovation leads.

3) Bosch

Website: https://www.bosch.com

Why relevant: Bosch has broad automotive electronics, sensors, power electronics,
hydrogen systems, and industrial scale-up capability. Bosch Research has published
work around advanced materials including graphene-related topics.

Best-fit CVD graphene use cases:
- Sensor heater/defogger layers
- EMI shielding and thermal spreading for electronics packages
- Hydrogen-related specialty barrier/conductive applications
- Select MEMS or sensor-interface layers

Adoption/transition likelihood: Moderate-to-high technically, but selective
commercially. Bosch is rigorous and may only adopt if the CVD graphene brings a
clear performance edge.

Key adoption barriers: need to outperform incumbent materials in
cost/performance and survive harsh qualification regimes.

Estimated annual quantity if adopted:
- Niche sensors/electronics: 50,000-300,000 m?/year
- Wider deployment across sensor families: 300,000-1,200,000 m?/year

Likely financial support posture: More likely paid development, research
collaboration, or strategic supplier incubation than pure equity. Could



participate through Bosch venture/innovation channels if platform relevance is
broad.

Contact targets: Bosch Research advanced materials, mobility electronics
sourcing/innovation, hydrogen systems development, corporate venture / startup
collaboration teams.

4) Saint-Gobain Sekurit / Saint-Gobain

Website: https://www.saint-gobain.com

Why relevant: Automotive glazing is one of the cleanest fits for large-area CVD
graphene, especially where transparent conductivity and heating are required.

Best-fit CVD graphene use cases:

- Windshield / side glass / rear glass transparent heating and de-icing

- Camera and sensor aperture heating

- Transparent conductive layers for smart glass or embedded antennas
Adoption/transition likelihood: High for evaluation, moderate for adoption due
to qualification and cost sensitivity.
Key adoption barriers: lamination compatibility, optical quality, haze, sheet
resistance uniformity, and replacement economics versus silver, ITO, or embedded
wires.
Estimated annual quantity if adopted:

- Sensor/glazing niche: 100,000-500,000 m?/year

-  Ifwindshield or larger glazing areas are adopted on premium EVs: 0.5-3

million m?/year

Likely financial support posture: Likely development contract, joint validation,
or preferred supplier agreement; equity possible but less likely than structured
collaboration.
Contact targets: Sekurit innovation, smart glazing product teams, R&D
partnerships, advanced materials procurement.

5) AGC Automotive / AGC Inc.

Website: https://www.agc.com

Why relevant: Major automotive glass supplier with strong interest in advanced
functional glazing.

Best-fit CVD graphene use cases: transparent heaters, smart glazing conductive
layers, integrated sensor-zone defogging.

Adoption/transition likelihood: High for targeted pilot applications; moderate
for scale due to cost and process-integration constraints.

Estimated annual quantity if adopted: 100,000-2,000,000 m?/year, depending
on whether graphene is limited to sensor zones or expands into larger glazing
surfaces.

Likely financial support posture: Pilot/JDA highly plausible; strategic investment
less certain.



Contact targets: automotive company R&D, smart glass engineering, business
development for functional glass.

6) NSG Group / Pilkington Automotive

Website: https://www.nsg.com

Why relevant: Another large automotive glazing player where transparent
conductive films can matter.

Best-fit CVD graphene use cases: heated ADAS zones, demisting/de-icing,
specialty transparent conductive layers.

Adoption/transition likelihood: Moderate.

Estimated annual quantity if adopted: 75,000-1,500,000 m?/year.

Likely financial support posture: More likely paid evaluation and prototype
tooling support than equity.

Contact targets: Pilkington Automotive technology, new business development,
glass R&D.

7) Gentex

Website: https://www.gentex.com
Why relevant: Gentex is strong in auto-dimming mirrors, connected car electronics,
camera-based systems, and smart surface integration.
Best-fit CVD graphene use cases:

-  Transparent heater films for mirrors/camera systems

-  Conductive/sensing films in smart interior modules

- EMI control for compact electronic assemblies
Adoption/transition likelihood: High for focused modules where the area
requirement is small and performance premium is acceptable.

Estimated annual quantity if adopted: 20,000-150,000 m?/year initially;
potentially 150,000-400,000 m?/year if rolled across multiple mirror/camera
families.

Likely financial support posture: Likely development contract or module-
specific supply agreement; equity less likely but possible if the tech differentiates
future digital-vision systems.

Contact targets: advanced development, mirror electronics engineering, business
development, corporate strategy.

8) Magna International

Website: https://www.magna.com

Why relevant: Magna spans exteriors, mirrors, ADAS, seating, electronics, battery
enclosures, and complete vehicle engineering.

Best-fit CVD graphene use cases:
- Sensor heaters/defoggers
-  Smart interior surfaces and seat sensing/heating
- EMI shielding layers for electronics and battery-related modules



Adoption/transition likelihood: High as an engineering evaluator; moderate for
scale unless a specific program sponsor inside a business unit emerges.

Estimated annual quantity if adopted: 100,000-900,000 m?/year across
selected modules; could exceed that if seating/interior films gain traction.

Likely financial support posture: JDA, prototype funding, launch-program
support; strategic investment possible but not the default path.

Contact targets: Magna Electronics, seating innovation, exteriors engineering,
corporate development / innovation.

9) Valeo

Website: https://www.valeo.com

Why relevant: Valeo is heavily exposed to ADAS sensors, thermal systems, lighting,
and electrification.

Best-fit CVD graphene use cases:

- LiDAR/camera/radar protective cover heating

- Thin conductive films in lighting and thermal-management electronics

- Select sensor or HMI applications
Adoption/transition likelihood: High for sensor heater evaluation; moderate-to-
high for limited production if performance is proven.
Estimated annual quantity if adopted: 75,000-600,000 m?/year.
Likely financial support posture: likely co-funded development or supplier
nomination support; venture investment possible through innovation channels.

Contact targets: Valeo innovation, ADAS business group engineering, lidar program
managers, startup partnerships.

10) Aptiv

Website: https://www.aptiv.com

Why relevant: Aptiv is focused on vehicle architecture, zonal electronics,
connectors, sensing, and software-defined vehicle hardware where EMI, weight, and
packaging matter.

Best-fit CVD graphene use cases: EMI shielding films, grounding layers, thermal
spreading in electronic modules, flexible sensing films.

Adoption/transition likelihood: Moderate-to-high for electronics use; less likely
for large-area glazing uses.

Estimated annual quantity if adopted: 50,000-500,000 m?/year.

Likely financial support posture: Engineering partnership and qualification
support are more likely than equity.

Contact targets: architecture/electrical distribution innovation teams, advanced
hardware engineering, strategic sourcing for advanced materials.

11) Porsche / Porsche Ventures

Website: https://www.porsche.com ; venture arm: https://porsche.ventures



Why relevant: Porsche values lightweighting, high-performance electronics,
premium glass/interior features, and is more willing than mass-market OEMs to
absorb premium materials in limited runs.

Best-fit CVD graphene use cases:

- Premium heated glazing or sensor surfaces

- Lightweight conductive films in specialty interiors/HMI

- High-performance battery/electronics packaging layers
Adoption/transition likelihood: High for demonstrators and premium limited-
series use, moderate for mainstream platform roll-out.
Estimated annual quantity if adopted: 5,000-75,000 m?/year initially due to
lower volumes; higher if the solution migrates into VW Group platforms.
Likely financial support posture: Higher probability of strategic equity or
venture engagement than many OEMs because Porsche Ventures openly invests in
frontier mobility and industrial technologies.
Contact targets: Porsche Ventures contact page, advanced concept/materials
teams, innovation management.

12) BMW Group / BMW i Ventures

Website: https://www.bmwgroup.com ; venture arm:
https://www.bmwiventures.com

Why relevant: BMW has a strong history in lightweighting, premium materials,
digital cockpit technologies, and startup collaboration via BMW i Ventures.
Best-fit CVD graphene use cases: smart interior surfaces, premium
glazing/heating, EMI shielding in high-end electronics, selected battery-related
modules.

Adoption/transition likelihood: Moderate-to-high for early collaboration;
moderate for production adoption pending cost/performance proof.

Estimated annual quantity if adopted: 20,000-250,000 m?/year for premium-
program penetration.

Likely financial support posture: Strong candidate for strategic equity, pilot
funding, or venture-led introductions if the material also addresses broader
industrial markets.

Contact targets: BMW i Ventures, BMW startup engagement/innovation teams,
materials engineering leads.

13) Toyota / Toyota Ventures

Website: https://global.toyota ; venture arm: https://www.toyota.ventures

Why relevant: Toyota is interested in hydrogen, batteries, manufacturing
excellence, and next-generation materials where scale economics eventually matter.
Best-fit CVD graphene use cases: sensor heaters, hydrogen-system specialty
layers, battery/electronics conductive films, possibly glazing.

Adoption/transition likelihood: Moderate near term; Toyota will demand strong
durability, manufacturability, and cost evidence.



Estimated annual quantity if adopted: 100,000-1,500,000 m?/year if a
standardizable sensor or glazing application is approved across multiple high-
volume models.

Likely financial support posture: Toyota Ventures equity investment is
plausible if the company fits frontier, climate, mobility, or advanced materials
theses; also possible are pilot projects and supply-chain partnerships.

Contact targets: Toyota Ventures investment team, advanced R&D, hydrogen and
advanced material programs.

14) Hyundai Motor Group / CRADLE

Website: https://www.hyundai.com ; innovation arm:
https://www.hyundaicradle.com

Why relevant: Hyundai has active interest in hydrogen, EVs, future mobility, and
startup collaboration. Advanced materials relevant to sensors, hydrogen, and smart
cabins fit its thesis.

Best-fit CVD graphene use cases: hydrogen-related components, ADAS heating
films, interior smart surfaces, conductive specialty layers.

Adoption/transition likelihood: Moderate-to-high for pilot exploration.
Estimated annual quantity if adopted: 50,000-700,000 m?/year.

Likely financial support posture: Strategic investment, pilot funding, or
partnership through CRADLE/open innovation are plausible.

Contact targets: Hyundai CRADLE, advanced engineering, hydrogen business
development, materials innovation teams.

15) Stellantis / Stellantis Ventures

Website: https://www.stellantis.com

Why relevant: Stellantis publicly launched a corporate venture fund focused on
technologies that can advance products and mobility ecosystems. Its broad brand
portfolio gives multiple insertion points.

Best-fit CVD graphene use cases: cost-down sensor heaters, specialty glazing on
premium brands, interior HMI films, electronics shielding.

Adoption/transition likelihood: Moderate for premium-brand or supplier-driven
pilots; lower for mass rollout until cost is proven.

Estimated annual quantity if adopted: 75,000-1,000,000 m?/year across
brands.

Likely financial support posture: Corporate venture equity and strategic pilot
support are plausible, especially if the technology supports decarbonization,
electrification, or differentiated customer features.

Contact targets: Stellantis Ventures, advanced engineering, purchasing innovation,
premium brand technology strategy.




Recommended priority targets

Tier A: Best near-term commercialization targets

1. Forvia — modular insertion, strong sensor/interior fit, Tier 1 commercialization

path

2. Continental — strong ADAS/electronics use cases and venture/open innovation

posture

3. Valeo — sensor-heater and lighting use cases align well

4. Saint-Gobain Sekurit / AGC Automotive — best path if transparent conductive
glazing performance is compelling

5. Gentex — smaller-area, premium, easier first qualification target

Tier B: Strategic scale and credibility targets
6. Bosch — high credibility if won, but demanding

7. Magna — broad module reach, useful platform multiplier
8. Aptiv — strong for electronics/shielding uses

9. BMW Group / BMW i Ventures — premium beachhead plus venture value
10. Porsche / Porsche Ventures — excellent pilot and investor profile, though lower

direct volume

Tier C: Longer-cycle but potentially very large opportunities

11. Toyota / Toyota Ventures

12. Hyundai Motor Group / CRADLE
13. Stellantis / Stellantis Ventures

14. NSG Group / Pilkington

15. Other glazing and electronics integrators

Probability of financial support by type

Strategic Overall

Paid pilot / supply Equity / Grant-like support

Company JDA agreement venture support likelihood
Forvia High High Moderate Low High
Continental High High Moderate Low High
Bosch High Moderate Moderate Low Moderate-
High

Saint-Gobain High High Low- Low Moderate-
Sekurit Moderate High
AGC High High Low Low Moderate-
High

NSG/Pilkington Moderate Moderate Low Low Moderate
Gentex High Moderate- Low- Low Moderate-



Strategic Overall

Paid pilot / supply Equity / Grant-like support

Company JDA agreement venture support likelihood

High Moderate High

Magna High High Moderate Low High

Valeo High High Moderate Low High

Aptiv High Moderate Low- Low Moderate

Moderate

Porsche / Porsche = Moderate- Moderate High Low High
Ventures High

BMW / BMW i Moderate- Moderate High Low High
Ventures High

Toyota / Toyota Moderate Moderate High Low Moderate-

Ventures High

Hyundai / Moderate Moderate = Moderate- Low Moderate-

CRADLE High High

Stellantis / Moderate Moderate High Low Moderate-

Stellantis Ventures High

Suggested go-to-market sequence

1. Lead with one narrowly defined application rather than “graphene as a
platform.” Best lead applications are:
- ADAS sensor de-fog/de-ice film

- premium camera/mirror transparent heater

thin EMI shield for electronics modules

- smart interior conductive/sensing layer

v W

Target Tier 1s first for module-level insertion and faster product experimentation.
Build one glazing track and one electronics track in parallel.
Use premium OEM venture arms for validation, visibility, and bridge financing.

Quantify value in system-level terms: faster sensor readiness, lower power draw,

reduced weight, improved aesthetics, less visible wiring, thinner stack-up, and
improved packaging.

Practical contact targets to pursue

When named individuals are not readily available, the best targets are these functions:

e Corporate venture / startup collaboration / open innovation teams

e Advanced engineering / advanced development
e Materials engineering / advanced materials R&D



ADAS sensor product management

Smart surfaces / interior electronics product line leaders
Automotive glazing innovation teams

Hydrogen system advanced development teams

Examples of public-facing entry points known to exist: - Porsche Ventures contact page:
https://porsche.ventures/contact - BMW i Ventures: https://www.bmwiventures.com -
Toyota Ventures: https://www.toyota.ventures - Hyundai CRADLE:
https://www.hyundaicradle.com - Stellantis corporate site / venture announcements:
https://www.stellantis.com

References and source notes

The following source categories support this assessment:

1.

Company websites and innovation/venture pages for evidence of venture
activity, startup collaboration, and relevant automotive business units.

Public company descriptions of ADAS, interiors, glazing, electronics, hydrogen,
and battery activities.

General industry knowledge on CVD graphene properties: high conductivity,
optical transparency, low mass, flexibility, and suitability for thin-film
heater/shielding applications.

Automotive industry structure: Tier 1 suppliers and glazing companies are often
the fastest route for specialty material insertion.

Source links used or identified

Porsche Ventures: https://porsche.ventures/
Porsche Ventures portfolio/contact: https://porsche.ventures/portfolio and
https://porsche.ventures/contact

BMW Group: https://www.bmwgroup.com/

BMW i Ventures: https://www.bmwiventures.com/
Toyota Ventures: https://www.toyota.ventures/
Hyundai CRADLE: https://www.hyundaicradle.com/
Stellantis: https://www.stellantis.com/

Forvia: https://www.forvia.com/

Continental: https://www.continental.com/ and https://www.continental-
corporation.com/

Bosch: https://www.bosch.com/
Saint-Gobain: https://www.saint-gobain.com/
AGC: https://www.agc.com/

NSG Group: https://www.nsg.com/

Gentex: https://www.gentex.com/

Magna: https://www.magna.com/



e Valeo: https://www.valeo.com/
e  Aptiv: https://www.aptiv.com/

Bottom line

The strongest commercial path for automotive CVD graphene is not immediate vehicle-
wide deployment. It is module-level adoption in premium or performance-critical
applications where the thin-film advantages are real and measurable. The most promising
first buyers are Tier 1 sensor/electronics/interior suppliers and automotive glazing
specialists, while the most promising early financial supporters are premium OEM
venture arms and corporate innovation groups.

If the developing company can show: - automotive-grade durability, - repeatable large-area
transfer, - acceptable sheet resistance/transparency tradeoff, - and a clear costed system
advantage,

then companies such as Forvia, Continental, Valeo, Saint-Gobain Sekurit, AGC, Gentex,
Porsche Ventures, BMW i Ventures, Toyota Ventures, Hyundai CRADLE, and
Stellantis Ventures are credible candidates for adoption support and strategic financing.

CVD Graphene in Construction: Company Target List and Adoption
Assessment

Executive summary

Chemical-vapor-deposited (CVD) graphene is most commercially relevant in construction
where a company can use a high-value, thin-film, conductive, barrier, anti-corrosion,
anti-static, sensing, or heat-spreading layer rather than a bulk additive. That makes the
best near-term targets less likely to be commodity cement producers for bulk concrete use,
and more likely to be companies in architectural glass, roofing/building envelopes,
advanced coatings, membranes, specialty building chemicals, and smart-building
components.

This memo identifies companies that are plausibly interested in CVD graphene’s benefits,
assesses practical adoption pathways, estimates annual demand if adopted, and evaluates
likely financing behavior toward an early-stage supplier.

What CVD graphene can do in construction

Most construction-relevant benefits of CVD graphene come from it functioning as a coating
or laminated functional film:

e Transparent conductive layers for smart/heated/electrochromic glazing

e  Moisture / gas barrier layers in laminates, roofing, membranes, and packaging for
construction materials



e  Corrosion-resistant and chemical-resistant surface systems
e Anti-static / EMI-shielding / sensing layers for specialty panels and smart buildings

e Thermal spreading and Joule-heating elements for de-icing, defogging, and building-
skin applications

Important commercialization caveat

For cement and concrete reinforcement, the market more commonly uses graphene
nanoplatelets, graphene oxide, or carbon nanomaterials dispersed into mixes rather than
CVD graphene film. Therefore, cement majors may still be strategic partners, but mainly for
coatings, prefabricated panels, sensors, membranes, or adjacent construction
technologies, not for direct bulk replacement of cementitious additives.

Target company assessment matrix

Why CVD Est. annual
Compa graphene Adoption need if Likely
ny fits Adoption path likelihood adopted support style
Saint-  Large global Pilotin Medium- 0.2-2.0 Strategic
Gobain building glazing/interlayers/c  High million m? pilot, DA,
materials oated surfaces via graphene minority
and glass central R&D and film/yr equity or
player; business units venture
strong fit for support
smart glass,
coatings,
membranes,
insulation
facers
AGC Major Integration into High 0.5-3.0 Pilot + direct
architectura coated glass stack or million commercial
1 glass laminated glazing m?/yr agreement;
producer; possible
strong fit for strategic
transparent investment
conductive
and heated
glass
Nippo Architectura Premium glazing Medium- 0.3-2.0 Pilot, supply
n 1 glass and SKUs, heated glass, High million agreement,
Sheet  technical specialty facades m?/yr possible
Glass / glass strategic
Pilking applications development
ton funding



Why CVD Est. annual
Compa graphene Adoption need if Likely
ny fits Adoption path likelihood adopted support style
Owens Roofing, Membranes/roofing/i Medium 0.1-1.0 Pilot funding,
Cornin insulation, nsulation million vendor
g composites; facers/advanced m?/yror qualification,
fit for composites 10-150t limited
barrier laminated strategic
layers, intermedia partnership
conductive te/yr
facers,
specialty
roofing,
sensors
Sherwi Protective Formulate graphene- Medium 5-50 t/yr Customer-
n- and enabled coating equivalent funded
Willia  architectura systems or laminated integrated development,
ms | coatings; fit surface products film/powd less likely
as premium er equity
corrosion/b intermedia
arrier tes
functionality depending
route
Sika Constructio  Specialty membranes, Medium 0.1-0.8 Paid pilot /
n chemicals, admixture-adjacent million co-
roofing, smart layers, flooring m?/yr development;
waterproofi  or roofing systems equity less
ng, sealants; likely
fitin
membranes
and
functional
surfaces
Holcim Broad Roofing systems, Medium 0.1-0.7 Innovation
building prefabrication, panels, million partnership,
materials sensors, specialty m?/yr pilot projects,
and building surfaces more likely initially possible
solutions; than cement bulk use venture/inno
strategic vation
interest in backing
sustainable
construction
CEMEX Large Smart concrete Medium- 0.05-0.5 Strongest
/ cementand adjacencies, coatings, High as million candidate for



Why CVD Est. annual
Compa graphene Adoption need if Likely
ny fits Adoption path likelihood adopted support style
Cemex concrete prefabs, durability investor/pa m?/yr venture
Ventur group with  systems, construction rtner; initially investment or
es active tech Medium as accelerator-
construction adopter style support
Ccvc

Company-by-company detail

1) Saint-Gobain

Website: https://www.saint-gobain.com
Business relevance: Saint-Gobain is a major global building materials company
with products spanning glass, gypsum, insulation, abrasives, ceramics, plastics, and
construction systems.[1]
Why CVD graphene matters: Strong fit for architectural glass, transparent
conductive coatings, anti-fog/defog surfaces, corrosion-resistant facers, advanced
membranes, and lightweight multifunctional building products.
Adoption route: Most likely through central innovation plus business-unit pilots in
glass and high-performance materials. Saint-Gobain’s scale and product breadth
make it a top strategic target, but qualification cycles in glazing are long.
Transition difficulty: Moderate. The firm has the technical capacity, but adoption
must clear building-code, durability, manufacturability, and cost hurdles.
Estimated annual demand if adopted:

- Initial premium pilot phase: 50,000-200,000 m?/yr

- Commercial niche deployment: 200,000-2,000,000 m?/yr
Why this metric: Glass, membrane, and coated-surface applications are naturally
sold by area.
Financial support likelihood: Likely to support strategically if technical fit is
validated—probably through joint development, pilot procurement, or minority
strategic investment rather than grants. Large building-material firms typically fund
through procurement/R&D /venture structures rather than philanthropy.
Suggested contact targets:

- Openinnovation / corporate innovation team

- Saint-Gobain Glass R&D or advanced materials/business development

- Corporate development / strategic partnerships

2) AGCnc.

Website: https://www.agc.com/en/



Business relevance: AGC is a major global glass and materials company. Its site
highlights sustainability, environmental work, and circularity for construction glass;
Wikipedia confirms major glass operations and scale.[2][3]

Why CVD graphene matters: Architectural glass is one of the clearest use cases for
CVD graphene because the film can function as a transparent conductive layer for
heated windows, active glazing, de-icing, anti-condensation, and smart facades.

Adoption route: Integration into premium glazing stacks or laminates, likely
starting in demonstration products for high-spec commercial buildings.
Transition difficulty: Moderate to low relative to peers because the

application/format is naturally compatible with large-area coated glass
manufacturing, though economics remain challenging.

Estimated annual demand if adopted:
- Early premium product line: 500,000-1,000,000 m?/yr
- Broader rollout: 1,000,000-3,000,000 m?/yr

Financial support likelihood: Moderate-High. AGC looks more likely to fund
pilots and co-development than to give grants. Strategic investment is plausible if
the technology enables differentiated coated-glass products.

Suggested contact targets:
- Architectural glass business development
- Sustainability / new product development
- Corporate R&D / advanced materials

3) Nippon Sheet Glass / Pilkington

Website: https://www.pilkington.com/en/gbl

Business relevance: NSG Group / Pilkington serves architectural and technical
glass and emphasizes glass innovation, sustainability, and low-carbon glass product
lines.[4][5]

Why CVD graphene matters: Very similar to AGC: transparent conductive glazing,
defog/anti-icing, specialty facade glass, and integrated smart-building surfaces.

Adoption route: Premium technical glass or architectural glazing SKUs under the
Pilkington brand.

Transition difficulty: Moderate. Technical fit is good, but adoption depends on
line integration, reliability, and premium-market willingness to pay.

Estimated annual demand if adopted:
- Pilot programs: 100,000-300,000 m?/yr
- Productized niche adoption: 300,000-2,000,000 m?/yr

Financial support likelihood: Moderate. More likely to provide pilot purchase
orders, qualification work, and co-development than direct equity—unless the
supplier is unique in scale/performance.

Suggested contact targets:
- Contact Us / architectural glass division
- Technical glass product management
- NSG Group sustainability and innovation teams



4) Owens Corning

Website: https://www.owenscorning.com/en-us
Business relevance: Owens Corning is focused on roofing, insulation, doors,
nonwovens, and related building products, and openly invites outside parties to
“Share Your Ideas” through its contact flow.[6][7]
Why CVD graphene matters: Best fit is not bulk commodity roofing shingles, but
premium roofing membranes, insulation facers, composite reinforcements,
barrier laminates, anti-static layers, and embedded sensing skins.
Adoption route: Specialty product teams could trial graphene-coated facers or
membranes for premium durability, moisture resistance, or smart sensing.
Transition difficulty: Moderate to high. Owens Corning is cost-disciplined and
operates high-volume product lines; CVD graphene must earn its way into premium
tiers first.
Estimated annual demand if adopted:

- Premium pilot applications: 100,000-250,000 m?/yr

- Selected product-line rollout: 250,000-1,000,000 m?/yr
Financial support likelihood: Moderate. Most likely support format is supplier
development, pilot purchases, co-testing, or product-development funding. Less
likely to take equity unless a platform opportunity extends into
composites/nonwovens.
Suggested contact targets:

- Roofing business leadership

- Insulation / composites R&D

- “Share Your Ideas” / corporate innovation intake

- General contact form and 1-800-GET-PINK

5) Sherwin-Williams

Website: https://www.sherwin-williams.com
Business relevance: Sherwin-Williams has broad architectural, industrial,
protective, marine, and coil /extrusion coating businesses, including coatings for
architectural building products and glass-related packaging applications.[8]
Why CVD graphene matters: The strongest fit is protective/barrier coatings,
corrosion mitigation, specialty anti-static systems, and potentially conductive
coatings for architectural metal panels or building systems.
Adoption route: More likely through formulated systems where graphene is part of
a premium coating stack rather than sold as a raw standalone film.
Transition difficulty: Moderate. Coatings companies are technically capable, but
they need repeatable dispersion/process economics and compelling performance
data versus incumbent additives.
Estimated annual demand if adopted:

- Ifused as film laminate/intermediate in niche systems: 50,000-500,000

m?/yr



- Ifreformulated into broader coatings architecture using converted
intermediates: 5-50 tonnes/yr equivalent

 Financial support likelihood: Low-Medium for equity; Medium for commercial
support. More likely to fund evaluation, specification testing, and customer trials
than to give grants or take direct equity.

e Suggested contact targets:
- Performance Coatings / Protective & Marine technical service
- General Industrial / Coil & Extrusion innovation teams
- Corporate sustainability / M&A / new business development

6) Sika AG
Website: https://www.sika.com

« Business relevance: Sika sells concrete admixtures, additives, roofing and flooring
systems, adhesives, sealants, waterproofing solutions, mortars, and refurbishment
products.[9]

e  Why CVD graphene matters: Best opportunities are waterproofing membranes,
high-performance roofing, functional flooring, sealant barriers, crack-
monitoring layers, and smart building-envelope products.

e Adoption route: Specialty construction-chemicals programs and membrane
systems, especially in premium industrial/commercial applications.

e Transition difficulty: Moderate. Strong application engineering capability, but
Sika generally needs a path to scale and integration with existing resin/membrane
processes.

 Estimated annual demand if adopted:
- Early launch: 100,000-300,000 m?/yr
- Broader membrane/systems use: 300,000-800,000 m?/yr

e Financial support likelihood: Medium for co-development, lower for equity.
Sika looks more like a customer-development partner than a venture investor.

e  Suggested contact targets:
- Roofing & waterproofing innovation
- Construction systems R&D
- Corporate technology / open innovation

7) Holcim

e  Website: https://www.holcim.com

 Business relevance: Holcim positions itself as a global leader in sustainable
construction, with building materials and building solutions spanning concrete,
cement, roofing, walling, and related systems.[10][11]

e  Why CVD graphene matters: Not strongest for bulk cement addition, but
promising for roofing, prefabricated systems, specialty panels, carbon-
management-enabled products, smart construction materials, and durability
layers.



Adoption route: Holcim'’s building-solutions businesses are more practical entry
points than core commodity cement. Premium envelope materials and prefabricated
products are likelier.

Transition difficulty: Moderate. Technical appetite exists, but commodity
economics are punishing unless CVD graphene is reserved for premium SKUs or
functional surfaces.

Estimated annual demand if adopted:
- Pilot/specialty products: 100,000-200,000 m?/yr
- Commercial niche rollout: 200,000-700,000 m?/yr

Financial support likelihood: Medium. Holcim could support through innovation
partnerships, demo projects, or possibly strategic investment where a
decarbonization or building-solutions angle is strong.

Suggested contact targets:
- Building Solutions leadership
- Sustainable construction / innovation teams
- Corporate development / venturing contacts if available

8) CEMEX / Cemex Ventures

Websites: https://www.cemex.com and https://www.cemexventures.com
Business relevance: CEMEX is a global building materials company focused on
cement, ready-mix concrete, and aggregates.[12] Cemex Ventures explicitly
describes itself as the corporate venture capital and open innovation unit of
Cemex and states that startups can approach it to test solutions, build
collaborations, gain customers, and raise capital.[13][14]

Why CVD graphene matters: Direct use in cement is less natural for CVD graphene
film, but CEMEX is still a high-value target because it can back construction-tech,
durability systems, coatings, prefabricated products, sensors, and “green
construction” solutions.

Adoption route: Start with Cemex Ventures for validation and sponsor-led pilots;
later move into business-unit demonstrations in prefabrication, concrete durability,
smart jobsite/building solutions, or coated components.

Transition difficulty: Moderate. Internal CVC and innovation pathways lower
organizational barriers.

Estimated annual demand if adopted:
- Corporate pilot portfolio: 50,000-150,000 m?/yr
- Scaled niche applications: 150,000-500,000 m?/yr

Financial support likelihood: High relative to peers. Of the companies reviewed,
CEMEX is the clearest candidate to provide equity investment, accelerator-style
support, pilot funding, customer access, and co-development, because its CVC
explicitly does those things.[13][14]

Suggested contact targets:
- Cemex Ventures contact page
- Green Construction investment theme



- Corporate venture capital team

Ranking: best targets for a CVD graphene supplier

Best strategic adopters

1. AGC - strongest application fit in architectural glass
Nippon Sheet Glass / Pilkington - similarly strong glass fit
Saint-Gobain - broadest materials platform and glass adjacency
Owens Corning - good fit in premium roofing/insulation facers
Sika - promising for membranes and specialty systems

AN

Best financial-support candidates

1. Cemex Ventures - explicit corporate venture capital and startup collaboration
model

2. Saint-Gobain - likely strategic investor/partner if technical fit is compelling
Holcim - likely innovation/demo partner, possible strategic backing

4. AGC - likely pilot buyer and development partner; selective strategic investment
possible

5. Owens Corning - more likely commercial pilot support than equity

w

Estimated market logic behind the volume assumptions

These annual demand estimates assume: - CVD graphene enters first in premium,
differentiated construction products, not commodity mass products - Early adoption is
concentrated in architectural projects, smart glazing, roofing membranes, specialty
coatings, or sensing products - CVD graphene is used as a very thin-area product, so
square meters per year is the most useful unit for film-based deployment - Demand
scales by product-line penetration, not by total company revenue

[llustratively, a single premium building-glass program can consume hundreds of
thousands of square meters annually, while a roofing or membrane pilot can also reach six
figures of m? once qualified. By contrast, direct cement use would require tonnage far
beyond plausible CVD economics today.

Bottom-line recommendation

If the supplier truly has CVD graphene film or transferred graphene suited for
construction markets, the near-term go-to-market should prioritize:

1. Architectural glass companies for transparent conductive / heated / smart
glazing
2. Roofing and membrane companies for premium barrier and sensing layers



3. Construction-chemicals players for specialty surfaces and waterproofing systems

4. Corporate venture platforms like Cemex Ventures for financing, pilots, and
ecosystem access

The least attractive near-term angle is pitching CVD graphene as a broad additive for
commodity concrete. The strongest story is a premium functional surface that improves
building performance enough to justify added cost.

Contact targets summary

Company Website Likely contact target

Saint- https://www.saint-gobain.com Open innovation, glass R&D,

Gobain advanced materials BD

AGC https://www.agc.com/en/ Architectural glass BD, corporate
R&D, sustainability/new product
teams

Pilkington /  https://www.pilkington.com/en/gbl Architectural glass contact,

NSG technical glass PM,
sustainability /innovation

Owens https://www.owenscorning.com/en-us  Roofing/insulation R&D, “Share

Corning Your Ideas”, product/business
development

Sherwin- https://www.sherwin-williams.com Protective & Marine technical

Williams service, General Industrial
innovation

Sika https://www.sika.com Roofing/waterproofing
innovation, construction systems
R&D

Holcim https://www.holcim.com Building Solutions, sustainable
construction, innovation

CEMEX / https://www.cemex.com / Cemex Ventures CVC team, Green

Cemex https://www.cemexventures.com Construction theme leads

Ventures

Sources and references
1. Saint-Gobain Wikipedia company summary: https://en.wikipedia.org/wiki/Saint-

Gobain
2. AGC corporate website: https://www.agc.com/en/
AGC Inc. Wikipedia company summary: https://en.wikipedia.org/wiki/AGC_Inc.

w

4. Pilkington global site: https://www.pilkington.com/en/gbl



5. Nippon Sheet Glass Wikipedia company summary:
https://en.wikipedia.org/wiki/Nippon_Sheet_Glass

6. Owens Corning website homepage: https://www.owenscorning.com/en-us

7. Owens Corning Contact Us page, including “Share Your Ideas”:
https://www.owenscorning.com/en-us/contact-us

8. Sherwin-Williams corporate / product site: https://www.sherwin-williams.com
9. Sika AG Wikipedia company summary: https://en.wikipedia.org/wiki/Sika_AG
10. Holcim corporate website: https://www.holcim.com

11. Holcim Wikipedia company summary: https://en.wikipedia.org/wiki/Holcim
12. Cemex Wikipedia company summary: https://en.wikipedia.org/wiki/CEMEX
13. Cemex Ventures “About us”: https://www.cemexventures.com/about-us/

14. Cemex Ventures “Corporate Venture Capital”:
https://www.cemexventures.com/corporate-venture-capital /

Notes on confidence

e Confidence is highest for AGC, Pilkington/NSG, Holcim, Owens Corning, Sherwin-
Williams, and Cemex Ventures pages directly accessed.

e Confidence is moderate for Saint-Gobain and Sika because some corporate pages
were blocked, so company scope/use-case fit relied partly on public summaries and
industry logic.

e  Annual quantity estimates are order-of-magnitude planning estimates, not
forecasts from company disclosures.

Consumer-industry target companies for CVD graphene

Executive summary

CVD graphene is most likely to be adopted in the consumer industry where a buyer values
at least one of four attributes: (1) transparent conductivity, (2) thin/light thermal
spreading, (3) flexible or conformal form factors, and/or (4) premium-material
differentiation. In practice, that points first to large consumer-electronics OEMs and
selected premium appliance / wearables brands rather than broad low-cost consumer
goods.

The highest-probability near-term targets are Samsung Electronics, LG Electronics / LG
Group, Apple, Sony, and Lenovo. These companies already manage advanced materials
supply chains, ship products at scale, and have either a direct corporate venture program, a
formal external innovation channel, or both. Lower-probability but still plausible adopters
include Xiaomi and Huawei Consumer because of smartphone scale and device
innovation cadence, though direct engagement routes and investment programs are less
transparent from accessible public sources.



What CVD graphene could do in consumer products

Relevant consumer use cases for CVD graphene include:

Transparent conductive films as a potential alternative or complement to ITO in
displays, touch, heaters, and smart surfaces.

Heat spreaders / thermal interface layers in smartphones, tablets, laptops,
wearables, AR/VR devices, and premium appliances where thickness and weight
matter.

Flexible electronics for foldables, curved displays, sensors, and smart textiles.
Barrier / protective functional layers in specialty optics or sensors, if process
integration and yield are proven.

Premium differentiating materials in audio, sports, and design-led products,
though many current “graphene” consumer products use non-CVD forms.

Key adoption constraints

Even where value is clear, adoption depends on:

1.
2.

3.
4,
5.

Transfer yield and defect density on large-area films.

Integration with incumbent lines built around copper, graphite, pyrolytic
graphite, ITO, or conventional TIMs.

Qualification cycles for reliability, contamination, adhesion, and EHS.
Cost per square meter versus incumbent materials.
Supply assurance at consumer-electronics scale.

That means the best near-term path is usually selective insertion into premium SKUs,
not immediate fleetwide replacement.

Company assessments

1) Samsung Electronics

Website: https://www.samsung.com/
Relevant innovation / investment arm: Samsung Ventures —
https://www.samsungventures.com/en/main.do

Public contact target(s): Samsung Ventures, Investment Focus / global offices;
Seoul HQ phone listed as +82-2-2255-0299 on site.

Why Samsung would care

Samsung operates across smartphones, tablets, wearables, TVs, displays, home appliances,
semiconductors, and foldables. CVD graphene matches multiple Samsung priorities: -
thermal management in mobile and compute devices, - flexible /foldable devices, - display-
adjacent materials, - premium differentiation.



Samsung Ventures explicitly lists Device Solutions, Energy, and Consumer & Devices as
investment focus areas.[1]

Adoption likelihood

High for evaluation, medium for product-line insertion, low-to-medium for broad near-
term transition.

Rationale: - Samsung already works at the frontier of device materials and manufacturing. -
It has enough scale to justify internal qualification of a new film technology. - But broad
replacement requires strong proof on yield and cost.

Most likely path: 1. pilot use in thermal spreaders for flagship phones / wearables, 2.
specialty transparent film or sensor application in display-adjacent modules, 3. later
expansion into tablets, foldables, or appliance interfaces.

Estimated annual quantity if adopted

Using Canalys 2024 global smartphone shipments of 1.22 billion units and Samsung’s
16% share implies roughly 195 million smartphones/year.[2]

A practical demand estimate for first adoption is by area of film: - Assume a flagship-
phone thermal spreader insert of 30-80 cm? per phone. - If Samsung deploys CVD
graphene in only 10% of smartphone volume initially, annual demand is about: - 19.5
million devices/year x 30-80 cm? - = 5.9-15.6 million m?? No — correcting units: - 19.5
million x 0.003-0.008 m? - = 58,500-156,000 m?/year

Reasonable first-wave estimate: ~60,000 to 160,000 m?/year.

If Samsung extended this to tablets, wearables, or foldables, annual demand could exceed
200,000 m?/year.

Would Samsung provide financial support?

Yes, likely via equity investment or strategic commercial engagement rather than
grants.

Most likely forms: - minority equity through Samsung Ventures, - joint development
agreement, - NRE / pilot qualification funding, - preferred supplier relationship after
validation.

Less likely: - grant funding in the classical non-dilutive sense.

Assessment: Samsung is one of the strongest candidates to take an equity position or
fund co-development if the supplier shows clear device-level performance and
manufacturing readiness.

2) LG Electronics / LG Group
Website: https://www.lg.com/



 Relevant innovation / investment arm: LG Technology Ventures —
https://www.Igtechventures.com/

e  Public contact target(s): contact@lgtechventures.com; office listed in Santa
Clara, California; team includes investment and business-development leads on
site.[3]

Why LG would care

LG has strong exposure to TVs, displays, appliances, electronics materials ecosystems, and
premium consumer products. CVD graphene is relevant for: - thermal spreading in
consumer electronics, - transparent conductive or functional films in display-related
products, - premium appliance heaters / smart surfaces, - materials innovation across LG
affiliates.

LG Technology Ventures publicly highlights backing early- and growth-stage innovators
and shows portfolio exposure to Device/Materials through OTI Lumionics.[3]

Adoption likelihood
High for partnership evaluation, medium for limited commercial adoption.

Rationale: - LG is diversified enough to test graphene in multiple business units. - Appliance
and display-adjacent applications may tolerate a somewhat higher materials cost than
mass-market phones. - Internal alignment across affiliates can slow adoption, but also
creates multiple landing points.

Most likely path: 1. display / device materials collaboration, 2. premium appliance thermal
or conductive surface use, 3. selected laptop / monitor / TV integration.

Estimated annual quantity if adopted

Because LG’s current smartphone exposure is limited relative to earlier eras, the best
metric is specialty film area across displays/appliances/devices.

Initial deployment assumptions: - Premium appliances / smart surfaces: 0.02-0.10 m?
per unit in localized conductive/heating/thermal functions. - Premium display/device
modules: 0.01-0.05 m? per unit. - If LG inserts CVD graphene into 1-3 million premium
units/year across appliances, monitors, TVs, or specialty devices, demand could be: -
10,000 to 150,000 m?/year

Reasonable first-wave estimate: ~20,000 to 100,000 m?/year.
Would LG provide financial support?
Yes, likely through venture investment and business-development support.

Most likely forms: - equity through LG Technology Ventures, - strategic development
partnership with an LG operating company, - pilot-line support or qualification funding, -
possible commercial prepayment / supply agreement if performance is compelling.



Less likely: - grants.

Assessment: LG is a very credible equity investor and commercialization partner,
especially for device/materials positioning.

3) Apple
e  Website: https://www.apple.com/
e  Supply-chain / innovation page: https://www.apple.com/supply-chain/
e Public contact target(s): Apple corporate address listed as One Apple Park Way,
Cupertino, CA 95014, (408) 996-1010; general contact page at

https://www.apple.com/contact/ ; product/developer feedback and media/analyst
routes are public.[4][5]

Why Apple would care

Apple benefits from any material that improves: - thinness and heat dissipation in iPhone,
iPad, Mac, Vision/AR devices, and wearables, - optical/electrical functionality in advanced
displays and sensors, - sustainability or materials efficiency narratives, - differentiated
performance in premium devices.

Apple’s supply-chain page emphasizes large-scale global manufacturing, environmental
improvements, and advanced manufacturing programs.|[4]

Adoption likelihood

High for technical scouting, medium for hidden supplier qualification, low-to-medium for
visible early supplier partnership.**

Rationale: - Apple is a demanding adopter with long qualification cycles. - If CVD graphene
materially improves thermal or display performance without reliability penalties, Apple is
exactly the kind of buyer that can scale it. - However, Apple rarely acts as an obvious early
public sponsor of immature materials startups.

Most likely path: 1. confidential supplier development through tier-1 module partners, 2.
insertion into premium devices with acute thermal limits, 3. gradual extension after
reliability proof.

Estimated annual quantity if adopted

Canalys says Apple led the 2024 smartphone market and had 23% share of 1.22 billion
units, implying roughly 281 million smartphones/year.[2]

If Apple adopted a CVD graphene thermal or conductive layer in just 10% of iPhone
volume: - 28.1 million devices/year x 30-80 cm?/device - = 84,000-225,000 m?/year

If the material spread into iPads, Watches, Macs, or Vision devices, annual demand could
move materially higher.



Reasonable first-wave estimate: ~80,000 to 230,000 m?/year.
Would Apple provide financial support?
More likely commercial support than direct equity.

Most likely forms: - supplier-development engagement, - qualification/NRE support
through the supply chain, - manufacturing capacity commitments, - inclusion in advanced
manufacturing initiatives if localized production is strategic.

Less likely: - direct venture investment, - grants, - public equity stake in a very early
materials startup.

Assessment: Apple is a top commercial adoption target, but not the best first target for
explicit startup financing unless the company already has exceptional supply-chain
credibility.

4) Sony

Website: https://www.sony.com/ or Sony Innovation Fund at
https://www.sonyinnovationfund.com/

e Relevant innovation / investment arm: Sony Innovation Fund —
https://www.sonyinnovationfund.com/

e  Public contact target(s): public contact route via Sony Innovation Fund contact
form; privacy page states inquiries are collected to respond to requests for
information and investment opportunities via contact form.[6]

Why Sony would care

Sony sits at the intersection of imaging, sensors, entertainment hardware, audio, gaming,
mobile-adjacent electronics, and premium displays. CVD graphene is relevant for: - thermal
management in compact premium hardware, - sensor and optical stack experimentation, -
wearable / XR / audio applications, - premium materials-led consumer differentiation.

Sony Innovation Fund is an active strategic investor in technology companies and uses a
formal contact/inquiry process for opportunities.[6]

Adoption likelihood
Medium overall, with high relevance in selected premium niches.

Rationale: - Sony’s volumes in many consumer-device categories are lower than
Apple/Samsung, reducing immediate square-meter demand. - But Sony often values
premium performance and differentiated hardware, which can justify higher-cost advanced
materials.

Most likely path: 1. headphones/audio/wearables or XR thermal use, 2. specialty
sensor/optics evaluation, 3. gaming or imaging accessories where thin thermal spreading
matters.



Estimated annual quantity if adopted

Because Sony’s likely initial use is in premium subcategories rather than mass
smartphones, the best unit is m?/year across premium product modules.

Assume: - 2-10 million premium devices/year across audio, imaging accessories, XR,
gaming peripherals, or specialty electronics, - 5-40 cm? of film per device.

This implies roughly: - 10,000 to 40,000 m?/year at smaller inserts, - up to ~50,000
m?/year in a broader rollout.

Reasonable first-wave estimate: ~10,000 to 50,000 m?/year.
Would Sony provide financial support?
Yes, potentially through equity via Sony Innovation Fund.

Most likely forms: - strategic venture investment, - pilot collaboration, - proof-of-concept
support through Sony business units, - co-development tied to a defined device use case.

Less likely: - grants.

Assessment: Sony is a strong candidate for an early strategic equity check if the
startup’s product roadmap clearly maps to premium hardware and sensor-adjacent
applications.

5) Lenovo
e  Website: https://www.lenovo.com/
e  Public contact target(s): Lenovo US contact page —
https://www.lenovo.com/us/en/contact/ ; public phone 1-866-426-0911 shown
on contact pages.[7]

e Important caveat: Lenovo’s public External Submission Policy states that Lenovo
does not accept unsolicited submissions of ideas, creative materials,
processes, comments, feedback or technology.[8]

Why Lenovo would care

Lenovo ships laptops, tablets, monitors, accessories, gaming systems, and enterprise/client
devices where thermal spreading, low profile, and lightweight materials matter. CVD
graphene fits: - notebook and tablet thermal management, - premium thin-and-light
systems, - gaming handhelds/accessories, - specialty conductive or shielding films.

Adoption likelihood
Medium technically, low-to-medium as a cold-start business-development target.

Rationale: - Product fit is good, especially in laptops and gaming devices. - But the public
external-submission policy creates friction for unsolicited outreach and weakens odds of



early startup engagement unless there is a trusted channel, supplier intro, or investor
syndicate.

Most likely path: 1. introduction through an approved supplier or investor, 2. evaluation for
thermal modules in premium PCs, 3. narrow deployment in high-performance SKUs.

Estimated annual quantity if adopted
PCs and tablets often use larger thermal management areas than phones.

Assume first adoption in premium notebooks / gaming devices: - 1-5 million units/year
in initial target SKUs, - 50-150 cm? per device.

Implied demand: - 5,000 to 75,000 m?/year
Reasonable first-wave estimate: ~15,000 to 60,000 m?/year.
Would Lenovo provide financial support?

Commercial support is more plausible than venture financing, based on accessible
public information.

Most likely forms: - supplier evaluation and purchase order after qualification, - module-
development funding through suppliers / ODM ecosystem, - maybe a strategic partnership
only after proven value.

Less likely: - grants, - direct equity, especially from a visible public venture arm (not clearly
evidenced in accessible sources).

Assessment: Lenovo could become a meaningful customer, but is a weaker candidate for
direct startup financing and a weaker cold-approach target because of its unsolicited
submission policy.

6) Xiaomi
Website: https://www.mi.com/global/ or https://www.xiaomi.com/

e  Public contact target(s): public global contact route was not reliably accessible in-
session; website availability varies by region.

Why Xiaomi would care

Xiaomi is a high-volume consumer electronics player spanning smartphones, wearables,
smart home devices, and appliances. Canalys reports Xiaomi held 13% smartphone share
in 2024.[2]

CVD graphene could be relevant for: - smartphones and tablets, - wearables, - smart home
products, - premium “innovation halo” launches.



Adoption likelihood
Medium for technical interest, low-to-medium for startup partnership transparency.

Rationale: - Xiaomi moves fast and values performance/price. - That helps for rapid
experimentation but hurts expensive early-stage materials insertion. - Best fit would be
premium or showcase models first.

Estimated annual quantity if adopted

Using Canalys 2024 share: - 1.22 billion smartphones x 13% = 159 million
phones/year.[2]

At a 10% initial rollout and 30-80 cm?/device: - 15.9 million devices x 0.003-0.008 m?
-=47,700-127,200 m?/year

Reasonable first-wave estimate: ~50,000 to 130,000 m?/year.
Would Xiaomi provide financial support?

Possible, but more likely via procurement / strategic partnership than grant
support.

Most likely forms: - commerecial pilot, - supplier qualification, - possibly minority strategic
investment through affiliated entities if the use case is differentiated.

Less likely: - grants.

Assessment: Attractive eventual volume customer; less certain as a transparent financier
based on public-access evidence gathered here.

7) Huawei Consumer
e  Website: https://consumer.huawei.com/en/

e  Public contact target(s): public corporate contact routes were not reliably
accessible from the session; consumer site was accessible.

Why Huawei would care

Huawei has a history of premium smartphones, wearables, tablets, and other consumer
devices that push industrial design and performance. CVD graphene aligns with: - thermal
management in compact devices, - advanced display/sensor materials, - differentiated
premium hardware.

Adoption likelihood

Medium technically, low visibility for partnership pathway.



Rationale: - Product logic is strong. - Publicly accessible partnership / venture-entry routes
were less clear in-session. - Geopolitical and supply-chain factors may complicate
qualification and cross-border investment.

Estimated annual quantity if adopted

Without a clean public shipment number captured in-session, use a scenario range: -
premium-device rollout of 5-20 million units/year, - 30-80 cm?/device.

Implied demand: - 15,000 to 160,000 m?/year, depending on actual volume and product
mix.

Reasonable first-wave estimate: ~20,000 to 80,000 m?/year.
Would Huawei provide financial support?

Possibly strategic procurement or joint development; direct startup investment is
unclear from accessible sources.

Assessment: credible technical target, but harder to prioritize for first commercial and
financing outreach unless there is an existing Asia supply-chain relationship.

Recommendation matrix

Strategi Estimate
c fit for d first- Overal
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graphen Ease of Adoption annual priorit
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Strategi Estimate

c fit for d first- Overal
CVD wave |
graphen Ease of Adoption annual priorit
Company e access likelihood demand Most likely support type y
Lenovo High Mediu  Medium 15k-60k Commercial support 5
m technicall m?
y / lower
via cold
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Xiaomi High Low-  Medium 50k- Commercial / possible 6
Mediu 130k m? strategic
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Huawei High Low  Medium 20k-80k Commercial /JDA 7
Consumer technicall m?
y

Best outreach sequence

1.

LG Technology Ventures — clearest accessible contact path, explicit early-stage
posture, visible device/materials appetite.

Samsung Ventures — strongest strategic fit and likely willingness to invest where
device value is obvious.

Sony Innovation Fund — good strategic-financing fit for premium hardware
applications.

Apple — pursue through supplier/manufacturing channels, not generic top-level
outreach.

Lenovo — only through warm introduction because of unsolicited submission
policy.

Xiaomi / Huawei — pursue via Asia manufacturing ecosystem and channel
partners.

Suggested contact targets

LG Technology Ventures — general: contact@lgtechventures.com; also Head of
Investments / investment directors / business development listed on team
pages.[3]

Samsung Ventures — corporate venture team via site; Seoul office phone +82-2-
2255-0299.[1]

Sony Innovation Fund — inquiry/contact form for investment opportunities.[6]
Apple — corporate address and general contact, but practical target is a supply-
chain or advanced-manufacturing introduction through tier-1 partners.[4][5]
Lenovo — public contact channels exist, but unsolicited tech submissions are
explicitly discouraged.[7][8]



Bottom line

For a developing CVD graphene company focused on the consumer industry, the most
promising targets are Samsung, LG, Apple, and Sony.

e Samsung and LG are the best mix of strategic fit and probability of explicit strategic
financing.

e Apple s potentially the biggest eventual volume customer, but likely a harder and
quieter route, with support more likely to come as commercial pull than venture
capital.

e Sony is a strong premium-hardware strategic investor candidate.

 Lenovo is attractive as a customer but less attractive as a first financing target due
to the external-submission posture.

A realistic commercialization plan should assume first adoption in premium SKUs and
annual material demand in the tens of thousands to low hundreds of thousands of
square meters per strategic customer, not immediate million-square-meter fleetwide
rollouts.

Sources
1. Samsung Ventures, main site and investment focus:
https://www.samsungventures.com/en/main.do

2. Canalys/Omdia newsroom, global smartphone market Q4/full year 2024:
https://www.canalys.com/newsroom/global-smartphone-market-q4-2024

3. LG Technology Ventures, home/contact/team: https://www.Igtechventures.com/
and https://www.lgtechventures.com/contact

4. Apple Supply Chain Innovation: https://www.apple.com/supply-chain/

5. Apple Contact page: https://www.apple.com/contact/

6. Sony Innovation Fund site and contact/privacy pages:
https://www.sonyinnovationfund.com/ and
https://www.sonyinnovationfund.com/contact/

7. Lenovo Contact Us: https://www.lenovo.com/us/en/contact/

8. Lenovo External Submission Policy:
https://www.lenovo.com/us/en/privacy/external-submission-policy/

Defense Industry Targets for CVD Graphene

Scope and framing

CVD graphene is most relevant in defense where a large-area, thin, conductive,
lightweight, and potentially transparent film creates product-level value. The best fit
use-cases are: - transparent conductive heaters for EO/IR windows, canopies, sensor
covers, and radomes; - EMI/RFI shielding and lightning-strike / static-dissipation layers in



composites; - antenna, RF surface, and low-profile electronics integration; - corrosion-
barrier or multifunctional coatings where uniform large-area films matter; - specialty
wearables or soldier systems needing lightweight flexible conductivity.

This assessment focuses on companies that either: 1. already build defense products where
those functions matter, or 2. have R&D / venture structures that could help mature the
technology.

Key assumptions used in the quantity estimates

Because CVD graphene is usually adopted as area-based film rather than by mass, the
most useful demand metric is square meters of usable transferred CVD graphene film
per year. Estimates below are directional and represent a plausible early-to-mid adoption
case, not full enterprise-wide saturation.

Heuristic area assumptions used: - small sensor window / display heater: 0.02-0.15 m2
each - night vision / sighting / small EO aperture: 0.01-0.05 m2 each - aircraft radome /
larger sensor cover: 1-4 m2 each - vehicle or platform EMI / composite integration trial
program: 10-200 m2 per platform development lot - wearable / helmet / specialty
integration: 0.005-0.03 m2 each

A realistic first adoption wave usually includes spares, process scrap, qualification lots, and
multiple prototypes, so annual purchased area can be materially higher than installed area.

Company-by-company assessment

1. Lockheed Martin
Website: https://www.lockheedmartin.com
e  Why it fits: Lockheed Martin builds high-performance aircraft, missiles, space
systems, and integrated sensors. Relevant product domains include radomes, sensor
windows, composite structures, and low-observable / multifunctional materials.
The company publicly emphasizes production expansion and advanced defense
systems, which supports interest in enabling materials if they improve performance,
de-icing, EMI control, or survivability.
e Potential CVD graphene use-cases:
- transparent conductive de-icing / defogging layers for sensor windows and
radomes;
- EMI shielding or static-dissipation layers in composites;
- lightweight conductive films for antenna integration or multifunctional
structures.
e Adoption / transition likelihood: Medium-High for evaluation, Medium for
production adoption.
- Pros: strong need for advanced materials; major prime with internal
materials engineering capability; can sponsor qualification programs.



- Constraints: long qualification cycles, strict reliability standards, integration
burden, export-control and security gating.

Estimated annual quantity if adopted: 500-5,000 m2 /year in an initial program
portfolio; could rise above that if multiple airborne platforms qualify graphene-
based heaters or shielding layers.

Likely financial support mode:

- most likely paid development contract / strategic supplier funding /
pilot procurement;

- less likely direct grant from Lockheed itself;

- possible equity or strategic partnership through external venture-style
mechanisms or co-development structures, but less likely than contract
funding.

Contact targets:

- advanced materials / technology scouting / supplier innovation teams;

- venture / strategic partnership channels if available through corporate
innovation pages;

- general supplier registration routes on corporate site.

Overall view: Strong strategic fit, but adoption depends on qualification evidence in
harsh-environment aerospace use.

. Northrop Grumman

Website: https://www.northropgrumman.com

Why it fits: Northrop Grumman is heavily exposed to radar, sensors, aircraft, and
mission systems. That makes it a particularly good fit for radome, sensor aperture,
RF, and EMI-management applications.

Potential CVD graphene use-cases:
- transparent conductive layers on radar-transparent structures;
- aperture heating / anti-icing for airborne or ground radar systems;
- conductive layers for EMI mitigation in sensitive electronics housings and
composites.
Adoption / transition likelihood: High for lab / subsystem evaluation, Medium-
High for targeted deployment.
- Pros: direct alignment with radar and sensor businesses; high-value benefit if
graphene outperforms ITO or metallic meshes on weight, transparency, and
RF performance.
- Constraints: must prove RF transparency, durability, adhesion, and
manufacturability at scale.
Estimated annual quantity if adopted: 1,000-8,000 m2 /year across radar
apertures, sensor covers, and qualification scrap if even a few programs adopt.
Likely financial support mode:
- development contract / CRADA-like collaboration / subcontracted
maturation effort most likely;



- possible indirect support via government-backed R&D competitions rather
than direct corporate grants;

- equity less likely than procurement-backed development.
Contact targets:

- sector CTO / materials engineering / mission systems supplier innovation

contacts;

- radar and sensors business development.
Overall view: One of the best industrial fits for defense CVD graphene because the
material’s transparency-conductivity tradeoff maps well to radar and sensor
systems.

3. RTX (Raytheon / Collins Aerospace / Pratt & Whitney)

Website: https://www.rtx.com

Why it fits: RTX has large positions in missiles, radars, avionics, EW, and aerospace
systems through Raytheon and Collins. CVD graphene could fit both defense
electronics and aerospace glazing/sensor domains.

Potential CVD graphene use-cases:
- radar / seeker / sensor window heating;
-  EMI shielding layers in avionics and mission electronics;
- lightning / static dissipation in aerospace composite assemblies;

- potentially high-temperature-adjacent sensor packaging where thin
conductivity matters.

Adoption / transition likelihood: Medium-High.

- Pros: diversified set of insertion points; very large subsystem base; strong
supplier-development capability.

- Constraints: qualification complexity across business units; incumbent
alternatives already qualified in many programs.

Estimated annual quantity if adopted: 1,000-10,000 m2 /year across Collins and
Raytheon platforms in a moderate adoption case.

Likely financial support mode:

- co-development funding, prototype buys, or internal IRAD-backed
evaluation are most plausible;

- could also support through strategic technology partnerships;
- direct equity possible but not the base case.
Contact targets:
-  RTXtechnology / open innovation / supplier portals;
- Collins aerospace materials and Raytheon advanced technology outreach.

Overall view: Highly relevant, especially where graphene can beat metallic heaters
or conventional transparent conductive coatings.

4. BAE Systems

Website: https://www.baesystems.com



Why it fits: BAE spans electronic systems, combat vehicles, naval systems, and
advanced defense electronics. That creates opportunities in EMI shielding, sensor
covers, vehicle electronics, and advanced structures.

 Potential CVD graphene use-cases:
- EMI shielding films in rugged electronics;
- transparent heating layers for optronics and survivability systems;
- multifunctional coatings in land and maritime platforms.

e Adoption / transition likelihood: Medium.

- Pros: practical defense integration culture; electronics-heavy portfolio; could
adopt in specific modules rather than enterprise-wide.

- Constraints: many programs prioritize cost and ruggedness over cutting-
edge materials novelty unless benefit is clearly measurable.

 Estimated annual quantity if adopted: 300-3,000 m2 /year initially, with upside
if electronic systems product lines standardize graphene-enabled shielding or
heaters.

e Likely financial support mode:
- NRE funding, prototype contracts, and program-specific supplier
support;
- direct grants unlikely;
- equity possible only in exceptional strategic cases.
e Contact targets:
- electronic systems business development;
- advanced materials / R&D partnership teams;
- supplier innovation channels.

e  Overall view: Good fit for targeted subsystem adoption; somewhat less likely than
radar-centric primes to make graphene a marquee materials transition.

. Leonardo
Website: https://www.leonardo.com/en/innovation-technology

e  Why it fits: Leonardo is strong in defense electronics, radars, helicopters,
aerostructures, and sensing. Those are favorable domains for transparent
conductive films and lightweight conductive materials.

e Potential CVD graphene use-cases:

- helicopter and aircraft sensor-window heating;

- radar and optronics aperture integration;

- conductive / shielding layers in avionics and composite assemblies.
e Adoption / transition likelihood: Medium-High.

- Pros: strong electronics and airborne systems portfolio; visible innovation
orientation.
- Constraints: adoption may depend on EU qualification routes and
partnership structures.
 Estimated annual quantity if adopted: 500-4,000 m2 /year.



Likely financial support mode:
- joint R&D projects, EU-funded consortium participation, pilot contracts;
- potential to support via innovation programs more readily than some U.S.
primes;
- equity support possible but not the primary path.
Contact targets:
- innovation and technology office;
- electronics / helicopter systems business development.

Overall view: Attractive European strategic target, especially for consortium-based
maturation.

6. L3Harris

7. Saab

Website: https://www.l3harris.com/all-capabilities /integrated-vision-solutions
Why it fits: L3Harris has positions in night vision, ISR, sensors, communications,
and mission electronics. Compared with the largest primes, it is especially
interesting for smaller optical apertures, displays, and ruggedized electronics.
Potential CVD graphene use-cases:

- anti-fog / anti-ice transparent heaters for optical windows;

- EMI shielding in communications and sensor electronics;

- transparent conductive layers in next-gen vision systems.
Adoption / transition likelihood: Medium-High for niche subsystem insertion.

- Pros: many product lines with smaller apertures where area demand is
modest and qualification is more manageable.

- Constraints: performance must justify premium cost over incumbent
coatings or heaters.

Estimated annual quantity if adopted: 200-2,000 m2 /year.
Likely financial support mode:

-  prototype purchase orders, funded subsystem demos, and strategic
supplier relationships;

- equity or grant support less likely.
Contact targets:
- integrated vision solutions leadership;
- mission systems / sensor product management;
- supplier innovation portals.

Overall view: Strong early customer candidate for smaller-format CVD graphene
products.

Website: https://www.saab.com/products/giraffe-1x

Why it fits: Saab’s radar and surveillance systems, including compact radars, make
it relevant for graphene-enabled radar apertures, radomes, and conductive coatings.

Potential CVD graphene use-cases:



- radar aperture heating and environmental resilience;
- low-weight conductive layers compatible with radar performance;
- EMI control in mobile surveillance electronics.
Adoption / transition likelihood: Medium-High.
- Pros: strong radar-product logic; smaller company scale may enable focused
pilot programs.
- Constraints: adoption needs clear RF data and military environmental
qualification.
Estimated annual quantity if adopted: 200-1,500 m2 /year.
Likely financial support mode:
-  pilot procurement, joint development, or EU/Nordic collaborative R&D;
- direct equity support less likely than technology partnership.
Contact targets:
- radar systems business development;
- technology partnership and supplier contacts.
Overall view: Good niche target, especially for radar-transparent heater concepts.

8. QinetiQ

Website: https://www.qinetiq.com

Why it fits: QinetiQ is less a high-volume prime and more an advanced defense
technology and test organization. That makes it highly relevant as a transition
partner, evaluator, and demonstration sponsor.

Potential CVD graphene use-cases:
- materials testing and qualification support;
- demonstrators for survivability, sensor, or RF applications;
- advisory role in transition into MOD or allied defense programs.

Adoption / transition likelihood: High for evaluation, Low-Medium for direct
volume adoption.

Estimated annual quantity if adopted: 50-500 m2 /year primarily for trials,
demos, and customer-funded programs.

Likely financial support mode:

-  paid feasibility studies, test programs, collaborative R&D, government-
linked development work;

- equity investment unlikely.
Contact targets:
- materials and structures teams;
- open innovation / technical partnership contacts.

Overall view: Valuable bridge-to-adoption partner rather than the largest end
customer.

9. Anduril Industries

Website: https://www.anduril.com



Why it fits: Anduril develops autonomous defense systems, towers, sensors,
counter-UAS, and mission hardware with a more software-forward but still
substantial physical product base. It can move faster than legacy primes on new
subsystem materials if there is a clear edge.

Potential CVD graphene use-cases:
- lightweight transparent heaters for field sensors;
- conductive / shielding layers in deployable sensor packages;
- low-SWaP hardware integration where weight and power savings matter.
Adoption / transition likelihood: Medium-High for specific hardware modules.
- Pros: faster integration culture; willingness to differentiate hardware stack.

- Constraints: may prefer proven module-level solutions rather than taking on
material-process risk internally.

Estimated annual quantity if adopted: 100-1,000 m2 /year initially, depending
on sensor product deployment scale.

Likely financial support mode:

-  prototype buys, strategic partnership, milestone-based development
agreement;

- direct equity investment possible but still less likely than commercial
development support.

Contact targets:
- hardware engineering leadership;
- strategic sourcing / partnerships;
- product groups in ISR, counter-UAS, and perimeter systems.

Overall view: High-value near-term prospect for rapid pilot adoption if the product
can be packaged as a subsystem, not just a raw material.

10. Shield Capital

Website: https://shieldcap.com/

Why it fits: Shield Capital is not an end-user OEM, but it is directly relevant as a
defense-tech investor focused on technologies that matter to national security.

Potential role:

- investor or syndicate lead for a company developing CVD graphene products
for defense;

- connector to defense customers and transition pathways.
Adoption / transition likelihood: Not an adopter of material into products.
Estimated annual quantity if adopted: N/A.
Likely financial support mode: equity investment is the core fit.
Contact targets:
- investment team / website contact channels.

Overall view: Strong candidate for financing if the thesis is framed around defense-
enabling materials with validated product pathways.




Recommended prioritization

Tier 1: best strategic adopters
1. Northrop Grumman - strongest match to radar/sensor/radome applications.

2. RTX-broad insertion points across radars, missiles, avionics, and aerospace
systems.

3. Lockheed Martin - major opportunity if performance is proven in aerospace-grade
environments.

4. Leonardo - good European pathway for sensor and rotorcraft applications.

Tier 2: strong niche adopters
5. L3Harris - good for night vision, optical windows, and electronics shielding.
6. Saab - focused radar use-case, likely receptive to targeted pilots.

7. BAE Systems - good subsystem-level use, especially electronics and rugged
systems.

8. Anduril - fast-moving pilot customer if solution is productized.

Tier 3: transition / testing / finance partners
9. QinetiQ - ideal evaluation and transition support partner.
10. Shield Capital - financing partner rather than operating customer.

What would make adoption more likely?

To move from interest to funded engagement, a CVD graphene company should be
prepared with: 1. RF transparency data vs. ITO, metal mesh, and incumbent coatings. 2.
Environmental durability data: abrasion, salt fog, humidity, thermal cycling, UV, and
adhesion. 3. Heater performance: sheet resistance uniformity, de-icing time, power draw,
hotspot control. 4. Transfer/manufacturing roadmap: substrate compatibility, panel
size, yield, repairability. 5. Qualification economics: cost per square meter at prototype
and scaled volumes. 6. Security/supply-chain story: domestic or allied production,
traceability, export compliance.

Without those, most primes will keep the technology in the “interesting material science”
bucket rather than transition it.

Financial support assessment summary
Likely to Likely support type for a

Company adopt? developing company Comment

Lockheed Medium Paid development contract / Best if tied to a specific
Martin pilot procurement platform need
Northrop Medium-High Subcontracted maturation / Strong radar-sensor fit

Grumman evaluation contract



Likely to

Likely support type for a

Company adopt? developing company Comment

RTX Medium-High Co-development funding / Broadest product
prototype buys insertion map

BAE Systems Medium NRE / subsystem demo Program-by-program
funding case

Leonardo Medium-High Joint R&D / consortium Good EU route
funding / pilot contract

L3Harris Medium-High Prototype orders / funded Good niche apertures
demos

Saab Medium-High Pilot procurement / Radar-focused
collaborative R&D opportunity

QinetiQ High for Paid trials / government- Best bridge partner

evaluation linked R&D

Anduril Medium-High Milestone-based development Faster-moving
agreement hardware adopter

Shield Capital N/A Equity investment Financing, not end-use

adoption

Practical outreach targets

Where named individuals are not publicly clear, the best targets are usually: - CTO office or
advanced technology office - materials & process engineering leaders - open innovation /
supplier innovation portals - radar, EO/IR, or mission systems business development

leaders - venture / strategic partnership teams

For a startup, the highest-probability initial outreach is often program-adjacent
engineering + corporate innovation + venture/strategy, not generic procurement

alone.

Sources and references
1. Lockheed Martin corporate site: https://www.lockheedmartin.com

o1k W

capabilities/integrated-vision-solutions

SN

Northrop Grumman corporate site: https://www.northropgrumman.com
RTX corporate site: https://www.rtx.com
BAE Systems corporate site: https://www.baesystems.com

Leonardo innovation page: https://www.leonardo.com/en/innovation-technology
L3Harris integrated vision solutions page: https://www.13harris.com/all-

Saab Giraffe 1X page: https://www.saab.com/products/giraffe-1x
QinetiQ corporate site: https://www.qinetig.com



9. Anduril corporate site: https://www.anduril.com

10. Shield Capital site: https://shieldcap.com/

11. Google News RSS results for “graphene defense company” indicating recent
defense/military graphene activity and funding/news flow:
https://news.google.com/search?q=graphene+defense+company&hl=en-
US&gl=US&ceid=US:en

12. Graphene-Info investing/news pages for graphene-company activity and defense-
adjacent commercialization context: https://www.graphene-
info.com/tags/graphene-investing-and-financials

Bottom line

The strongest defense-industry adopters for CVD graphene are companies with significant
radar, sensor, aerospace glazing, composite, and mission-electronics businesses. In
practical terms, Northrop Grumman, RTX, Lockheed Martin, Leonardo, and L3Harris
look like the most credible industrial users. QinetiQ is a strong transition/testing partner,
and Shield Capital is a relevant financing target. Early annual demand is likely to be
measured in the hundreds to low thousands of square meters per company per year,
with upside only after environmental and RF qualification is proven on specific programs.

CVD Graphene in Energy: Company Target List, Adoption Assessment,
and Annual Demand Estimate

Executive summary

CVD graphene is most compelling in energy where the material’s combination of very high
electrical conductivity, chemical stability, impermeability, thinness, and thermal spreading
can solve a bottleneck that conventional carbons or metal coatings do not solve well. The
strongest near-term use cases are not bulk battery additives, but thin-film, high-value
interfaces: gas diffusion layers and catalyst supports in electrolyzers/fuel cells, corrosion
barriers or conductive coatings for bipolar plates/current collectors, transparent or
conductive layers in solar and photoelectrochemical hydrogen, and specialty
membranes/sensors for harsh-process equipment.

Because CVD graphene is generally sold by area rather than by weight, the most useful
demand metric is usually m? /year of transferred or directly grown graphene film.
Where a coating is extremely thin, corresponding mass is tiny; strategic value comes from
performance, not tonnage.

What benefits matter to the energy industry

. Electrolyzers / fuel cells: lower interfacial resistance, corrosion resistance,
hydrophobicity tuning, catalyst utilization, and longer stack life.



Hydrogen systems: barrier and anti-corrosion layers for bipolar plates, porous
transport layers, sensors, membranes, and photoelectrochemical devices.

Solar / PEC hydrogen: transparent conductive films, encapsulation/barrier layers,
charge collection layers, and catalytic interfaces.

Power electronics / stationary systems: EMI shielding, heat spreading, advanced
sensing, and specialty coatings.

Key assumptions used for adoption sizing

These are order-of-magnitude estimates for a developing CVD graphene supplier to qualify
potential customers.

1.

Electrolyzer/fuel-cell plate/active-area applications often require graphene
over active areas or plate surfaces. A practical first-pass demand estimate is 10,000-
150,000 m?/year for a meaningful commercial customer, depending on annual
stack production.

Photoelectrochemical / panel-like products would require much larger area if
they scale, potentially 100,000+ m?/year.

Battery gigafactory applications would only be realistic if graphene were used as
a premium current-collector coating, separator coating, or sensing film. That is
technically interesting but commercially harder because battery manufacturing is
cost ruthless and often prefers powders/additives over CVD films.

Adoption probabilities below are assessed as Near-term (0-3 years), Medium-
term (3-7 years), or Longer-term / speculative.

Company assessments

1) Plug Power

Website: https://www.plugpower.com/

Why relevant: Plug says it delivers a full hydrogen platform spanning production,
liquefaction, storage, delivery, and power generation, and it markets electrolyzers
and fuel-cell systems.[1]

CVD graphene fit:

bipolar-plate and current-collector coatings for PEM stacks

gas diffusion / porous transport interfaces

corrosion-resistant conductive coatings in hydrogen production hardware
specialty sensors for hydrogen systems

Adoption / transition likelihood: Medium-High for pilot qualification, Medium
for full product-line adoption.

- Plugis vertically integrated and touches multiple hydrogen hardware layers,
so it has many insertion points.

- Risk: financial discipline and product-cost pressure mean graphene must
show a measurable lifetime or efficiency gain.

Estimated annual quantity if adopted:



- Pilot / limited deployment: 5,000-20,000 m?/year
- Broader stack integration: 30,000-100,000 m?/year
Likely support type for a developing graphene company:

- most likely joint development agreement (JDA), paid pilot, or supply-
development contract

-  possible strategic equity only if the technology clearly differentiates Plug’s
hydrogen stack economics

Contact targets:
- Business development / hydrogen systems / advanced engineering via
corporate contact routes
- Investor relations and media contacts may help route introductions if direct
materials R&D contacts are not public

2) Nel Hydrogen

Website: https://nelhydrogen.com/

Why relevant: Nel highlights electrolyzer systems from pilot scale to large
installations, including a cited 20 MW steel decarbonization project and a quote path
that says solutions are built “from pilot to gigawatt.”[2]

CVD graphene fit:
- electrode interfaces and conductive coatings in electrolyzers
- anti-corrosion conductive barriers for metallic components
- membrane-adjacent interface materials in future stack upgrades

Adoption / transition likelihood: High for evaluation, Medium-High for
adoption if lifetime gains are proven.

- Nelis a pure-play electrolyzer company, so stack performance improvements
are central, not peripheral.

- Ifgraphene can reduce degradation or precious-metal loading, Nel has a
strong reason to test it.

Estimated annual quantity if adopted:

- Pilotline / development: 10,000-25,000 m?/year

- Commercial stack rollout: 50,000-150,000 m?/year
Likely support type:

- paid qualification project, co-development agreement, preferred-supplier
relationship

- equity investment less likely than technical collaboration unless the supplier
solves a core stack bottleneck

Contact targets:
- Request-a-quote / engineering contact route on site
- CTO / product management / stack engineering functions

3) ITM Power

Website: https://itm-power.com/



Why relevant: ITM markets PEM electrolyzer products from 2 MW and 5 MW
systems to 20 MW modules and a 50 MW plant configuration.[3]

CVD graphene fit:
-  PEM electrolyzer porous transport / interface coatings
- current distribution layers and bipolar-plate coatings
- catalytic support structures where ultra-thin conductive films add durability

Adoption / transition likelihood: High for evaluation, Medium for scaled
adoption.

-  PEM systems are materials-sensitive, which can favor advanced coatings.

- Adoption hurdle is manufacturing simplicity and qualification burden in
stack hardware.

Estimated annual quantity if adopted:
- Pilot / qualification: 10,000-30,000 m?/year

- Commercial use across a meaningful portion of shipments: 40,000-
120,000 m?/year

Likely support type:
- prototype testing budget, ]DA, possibly milestone-based supply agreement
- direct equity investment appears less likely absent a dedicated venture arm
Contact targets:
-  sales / engineering inquiry forms
- product leaders for TRIDENT / large-scale electrolyzer platforms

4) Bloom Energy

Website: https://www.bloomenergy.com/

Why relevant: Bloom states its electrolyzer has begun generating hydrogen at
NASA Ames and says its 4 MW solid oxide electrolyzer produces 20-25% more
hydrogen per MW than commercially demonstrated lower-temperature PEM or
alkaline systems.[4]

CVD graphene fit:
- high-temperature conductive coatings and interconnect protection

- gas barrier and corrosion-resistant layers in solid oxide balance-of-stack
components

- sensors and specialty current-collection films
Adoption / transition likelihood: Medium.

- Strong technology sophistication, but Bloom’s solid oxide environment is
harsher than many graphene demonstrations.

- CVD graphene may fit more as a subcomponent coating or sensor layer than
a core active stack material.

Estimated annual quantity if adopted:
- Initial specialty use: 2,000-15,000 m?/year
- If designed into interconnect/protective layer families: 20,000-60,000
m?/year



Likely support type:
- development contract, vendor qualification, funded field trial
- strategic investment possible but not the most likely first step
Contact targets:

- hydrogen/electrolyzer product team, business development, advanced
technology partnerships

5) FuelCell Energy

Website: https://www.fuelcellenergy.com/

Why relevant: FuelCell Energy says its solid oxide electrolyzer produces hydrogen
at nearly 90% electrical efficiency and can reach 100% with excess heat; it also
claims 20-30% lower hydrogen cost relative to lower-efficiency lower-temperature
electrolysis.[5]

CVD graphene fit:
-  protective conductive thin films in electrolysis hardware
- harsh-environment sensing and monitoring films
- catalytic interface engineering for future designs
Adoption / transition likelihood: Medium-Low to Medium.

- The company is technically capable, but high-temperature solid oxide
systems limit where graphene is likely to survive or add value.

- Bestfitis likely instrumentation, auxiliary layers, or lower-temperature
subsystems.

Estimated annual quantity if adopted:

- Specialty deployment: 1,000-10,000 m?/year

- Broader subsystem adoption: 10,000-40,000 m?/year
Likely support type:

-  paid evaluation and engineering services agreement

- equity/grant support less likely from the company itself

e Contact targets:
- application engineering / business development / hydrogen calculator lead-
form path
6) Enapter

Website: https://enapter.com/en/

Why relevant: Enapter states that more than 12,000 AEM stacks are operating
worldwide and offers systems from kW scale up into multi-megawatt
configurations.[6]

CVD graphene fit:
- AEM electrolyzer electrode/coating innovations
- stack current-distribution layers
- ultra-thin barrier/conductive interfaces for modular systems



Adoption / transition likelihood: High for pilot engagement, Medium for scaled
adoption.

- Enapter’s modular architecture is favorable for incremental materials
insertion and fast field testing.

- Cost sensitivity is significant, so performance proof must be clear.
Estimated annual quantity if adopted:

- Pilot programs: 5,000-15,000 m?/year

- Fleet-wide module integration: 25,000-80,000 m?/year
Likely support type:

- ]DA, module-level pilot, demonstration purchase order

-  strategic equity less likely, but partnership support is credible
Contact targets:

-  get-a-quote route, technology/product contacts, partner program contacts

7) SunHydrogen

Website: https://www.sunhydrogen.com/

Why relevant: SunHydrogen is developing photoelectrochemical hydrogen from
sunlight and water and reports pilot-scale module progress, including >10% solar-
to-hydrogen efficiency in testing and manufacturing partnerships.[7]
CVD graphene fit:

- one of the most direct fits in this list

- transparent conductive films

- charge collection layers

- catalyst supports/barrier layers in hydrogen-generating panels
Adoption / transition likelihood: Very High for evaluation, High if technical
compatibility is proven.

- CVD graphene is especially aligned with panel-like, thin-film,

photoelectrochemical architectures.

- Compared with conventional electrolyzer OEMs, SunHydrogen may tolerate
novel materials earlier because its product architecture is still being defined.

Estimated annual quantity if adopted:
- Pilot scale: 10,000-50,000 m?/year
- Early commercial panel manufacturing: 100,000-500,000 m?/year
Likely support type:
- supply-development agreement, pilot procurement, possibly equity or
structured strategic investment if graphene is core to module performance
-  because SunHydrogen itself is still a developing company, it may be more
likely to partner than to fund heavily from balance sheet cash
Contact targets:
- technology, investor relations, manufacturing partnership contacts,
European/Japan expansion team



8) First Solar

Website: https://www.firstsolar.com/

Why relevant: First Solar is a large thin-film solar manufacturer built on CdTe
process integration and high-throughput glass-panel manufacturing.[8]

CVD graphene fit:
- transparent conductive or barrier layers in next-generation modules

- specialty coatings, edge seal barrier enhancement, sensors, or
tandem/adjacent R&D

- possible bridge into solar-driven hydrogen partnerships

Adoption / transition likelihood: Medium-Low near term, Medium longer
term.

- First Solar has deep materials expertise and manufacturing scale, which
helps qualification.

- But CdTe lines are highly optimized; introducing a new CVD film into
mainline manufacturing is difficult unless it provides a step-change
advantage.

Estimated annual quantity if adopted:
- R&D / pilot: 5,000-20,000 m?/year
- Ifincorporated into a full module sublayer or barrier use case: 200,000-
1,000,000+ m?/year
Likely support type:

- R&D collaboration, paid development project, possible minority investment
through strategic technology channels if application is transformative

Contact targets:
- technology partnerships, advanced R&D, corporate development

9) Equinor / Equinor Ventures

Website: https://www.equinor.com/energy/ventures

Why relevant: Equinor Ventures states it invests in early-phase and growth
companies in renewables, low-carbon solutions, and future business opportunities,
and offers capital, business build, pilots, and access to R&D/testing.[9]

CVD graphene fit:

- hydrogen production, corrosion mitigation, sensors, offshore energy
equipment coatings, membranes, and carbon-management infrastructure

Adoption / transition likelihood:

- Asoperator/end-user: Medium for selective pilots in hydrogen or offshore
corrosion problems

- Asfinancial backer: High if the graphene company has a clear low-carbon
industrial use case and route to pilot at Equinor assets

Estimated annual quantity if adopted:
- as direct operator usage, likely 1,000-20,000 m? /year initially
- could scale via portfolio/customer channels later



e Likely support type:
equity investment is the most plausible support route
also pilot access and technical validation
e Contact targets:
Equinor Ventures team and portfolio/contact forms

Which companies are best targets by use case

Best near-term commercial pilots

1. SunHydrogen - strongest architecture match to thin-film CVD graphene
2. Nel Hydrogen - materials matter directly in electrolyzer stack economics

3. ITM Power - PEM stack pathway makes thin conductive coatings strategically
relevant

4. Enapter - modular systems could shorten qualification loops
5. Plug Power - broad platform and many insertion points

Best potential financial supporters

1. Equinor Ventures - explicit mandate to invest and pilot low-carbon technologies
2. Plug Power - more likely commercial /JDA support than pure venture funding
3. First Solar - could support R&D if solar-film relevance is strong

4. Bloom Energy - possible technical collaboration if fit is proven

Harder but high-upside targets

1. First Solar - difficult qualification, but huge area demand if designed in
2. Bloom Energy - difficult environment, but strong value if specialty fit works
3. FuelCell Energy - likely niche uses first, not broad stack substitution

Recommendation matrix

Adoptio Estimated
n Likely first annual
Main use case for likelihoo commercial demand if Likely financial

Company CVD graphene d step adopted support

SunHydroge Transparent High Joint 100k- Partnership,

n conductive / materials 500k possible
catalytic thin films integration m?/yr equity/structur
in PEC hydrogen pilot early ed support
panels commerci

al

Nel Electrolyzer Medium- Paid stack 50k-150k Pilot funding /

Hydrogen coatings and High qualificatio m?/yr supplier
interfaces n development



Adoptio Estimated
n Likely first annual
Main use case for likelihoo commercial demand if Likely financial
Company CVD graphene d step adopted support
ITM Power  PEM electrolyzer Medium JDA + stack 40k-120k Development
interfacial coatings tests m?/yr contract
Enapter AEM module Medium Module 25k-80k ]DA / paid demo
coatings/interfaces pilot m?/yr
Plug Power Electrolyzers, fuel Medium Pilot in one 30k-100k ]DA / strategic
cells, sensors stack family m?/yr supply support
Bloom Solid oxide Medium- Specialty 20k-60k Paid trial
Energy protective Low to subsystem m?/yr
films/sensors Medium pilot
FuelCell SOEC protective Low- Engineering 10k-40k Limited direct
Energy films/sensors Medium evaluation m?/yr support
First Solar Thin-film Medium- R&D 200k-1M+ R&D support,
solar/barrier/sens Low collaboratio m?/yrif possible
or applications near n designed strategic
term in investment
Equinor Energy/hydrogen High as Equity + 1k-20k Equity
Ventures pilot investor investor pilotaccess m?/yr investment,
direct use pilot support
initially

Practical go-to-market advice
1. Lead with one use case, not graphene in general. The best hooks are:

2. Sell by measured value, not novelty. Required proof points:

contact resistance improvement
degradation reduction over defined hours/cycles

lower precious-metal loading or improved efficiency
manufacturability on existing line equipment

PEM/AEM electrolyzer corrosion-resistant conductive coatings
PEC hydrogen transparent conductive layers
hydrogen system sensors/barrier layers

3. Use area-based pricing and supply planning. Most buyers will think in stack area,
panel area, or module throughput.

4. Start with companies whose product architecture is still evolving.
SunHydrogen and modular hydrogen OEMs are better early targets than mature
gigascale solar or battery factories.
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Caveats

 Demand estimates are directional and assume successful qualification in one or
more hardware families.

e  CVD graphene suitability is application-specific; in some energy use cases, graphene
oxide, reduced graphene oxide, CNTs, carbon black, or metal nitrides may be
cheaper or easier substitutes.

e  Many energy OEMs will require long durability testing before design-in, especially
for stack materials.

CVD Graphene Opportunities in Entertainment Industry

Executive summary

CVD graphene is most relevant to entertainment where very thin, light, thermally
conductive, transparent, or mechanically strong films can improve displays, speakers,
microphones, XR wearables, and specialty production equipment. The best near-to-mid-
term targets are companies already buying advanced displays, pro audio, or immersive
hardware at scale, and companies with a track record of adopting enabling technologies
such as virtual production, OLED/microLED, spatial audio, and XR.



This memo focuses on companies whose current businesses overlap plausible CVD-
graphene use cases:

1.

10.

Samsung Electronics / Samsung Display / Samsung Ventures — microLED and
large-format display leadership; could use CVD graphene as a transparent
conductive, heat-spreading, or interconnect-enabling layer in future display stacks.
Sony Group — consumer display/audio hardware plus film, TV, music, and gaming
ecosystems; potential use in premium displays, headphones/speakers, sensors, and
production hardware.

Apple — spatial computing, premium displays, wearables, and device thermal
management.

Meta — VR/MR headsets where low weight, thermal management, EMI
management, and acoustics matter.

Nintendo — gaming handheld/display applications, especially future portable
entertainment hardware.

ROE Visual — LED walls for virtual production, film studios, touring, broadcast,
esports.

Shure — professional microphones, wireless systems, and creator/live-production
audio.

Sennheiser — professional audio, spatial audio, live production, filmmaking,
headphones.

Dolby — less likely to be a direct volume adopter of graphene materials, but
influential through reference hardware, partner certification, and strategic
ecosystem support.

Live Nation Entertainment — likely not a direct material adopter at component
level, but potentially a system buyer if graphene-enabled LED walls, speakers,
wearables, or sensing systems improve touring economics.

Why CVD graphene matters in entertainment

Large-area chemical vapor deposition (CVD) graphene is one of the more commercially
relevant graphene forms because it can be grown over large areas and transferred to
substrates needed for devices. Large-scale graphene for device applications is commonly
associated with CVD processes, and roll-to-roll manufacturing has been demonstrated for
graphene films.[1]

Potential entertainment-relevant benefits:

Transparent conductive film potential for displays, touch layers, transparent
antennas, and smart glass

Heat spreading / thermal management for compact entertainment hardware and
dense display modules

Ultra-light diaphragms or conductive films for speakers, headphones, and
microphones

Flexible / conformal electronics for wearables, costumes, stage tech, smart
textiles, and XR devices



e EMI shielding / antenna integration in compact wireless devices
» Barrier / protective layer roles in sensitive optoelectronics

Commercial reality: in most entertainment use cases, CVD graphene would likely enter first
as a high-value subcomponent material rather than a branded end-user feature.

Company-by-company assessment

1) Samsung Electronics / Samsung Display / Samsung Ventures

Website: https://www.samsung.com/us/business/displays/direct-view-led /the-
wall/

 Relevant business lines: microLED displays, premium TVs, direct-view LED,
mobile devices, wearables, audio through Harman, semiconductor/device solutions

e Contact target: Samsung Business display sales, The Wall sales team, phone listed
as (866) 726-4249 on Samsung Business The Wall page; Samsung Ventures
website: https://www.samsungventures.com

Why interested

Samsung markets The Wall as a microLED business display and describes microLED
modules as wall tiles made from mass-transferred micrometer-scale LEDs.[2] Samsung
Ventures explicitly states it invests in Device Solutions, Energy, and Consumer &
Devices, which align with advanced materials and enabling hardware.[3]

For entertainment, Samsung could benefit from CVD graphene in: - premium TVs and
microLED signage - large-format entertainment/video walls - XR devices and mobile
hardware - Harman/JBL/AKG audio products through broader Samsung ecosystem

Adoption / transition likelihood

High for evaluation, medium for near-term deployment. Samsung is one of the few
companies with both the display-scale manufacturing sophistication and strategic
tolerance to test a new materials layer. The most likely path is: 1. internal materials
qualification, 2. pilot integration into premium display modules or thermal layers, 3. later
migration into consumer or pro-display lines.

Key barriers: - transfer yield and defect density - sheet resistance vs. incumbent ITO/metal
mesh options - process integration into microLED/OLED lines - cost at production scale

Estimated annual quantity if adopted
Metric: square meters of CVD graphene film per year

[llustrative estimate for initial adoption: - premium display pilots across
microLED/professional signage: 5,000-20,000 m?/year - if used broadly in premium
display or touch/thermal layers: 50,000-250,000 m?/year



This range assumes graphene is used as a thin film in only a subset of Samsung’s high-end
display stack rather than across all panels.

Likely financial support mode

Most likely: strategic equity investment via Samsung Ventures, paid development
agreement, joint development agreement (JDA), or preferred supplier pre-qualification.

Assessment: High probability of equity or strategic investment if the startup demonstrates
measurable device-level gains and a credible transfer/manufacturing roadmap.

2) Sony Group

e  Website: https://www.sony.com

* Relevant business lines: Sony Pictures, Sony Music, PlayStation, imaging sensors,
displays, audio products

e Contact target: corporate contact through Sony main site where available; likely
business development targets would be Sony Semiconductor, Sony home
entertainment & sound, Sony Pictures production technology, or PlayStation
hardware strategy

Why interested

Sony spans electronics and entertainment. Wikipedia’s Sony entry shows operations across
film and television, music, and video games, along with core electronics and
semiconductor businesses.[4] That makes Sony unusually well-positioned to exploit
graphene in both devices and content-production ecosystems.

Potential uses: - premium reference monitors or displays - next-gen headphones, earbuds,
and speaker diaphragms - PlayStation accessories / handheld entertainment hardware -
studio production gear tied to Sony Pictures workflows

Adoption / transition likelihood

Medium. Strategic fit is strong, but Sony’s adoption path is complicated by organizational
complexity and the need for component qualification across multiple business units. It is
more likely to adopt in a premium niche hardware line first than as a broad portfolio
transition.

Best entry points: - high-end personal audio - imaging/creator accessories - future display
or monitor products - gaming peripherals

Estimated annual quantity if adopted

Metric: square meters of graphene film per year, plus optional audio diaphragm unit
counts

e audio/peripheral pilot use: 500-5,000 m?/year equivalent
o display or thermal-film use in premium devices: 10,000-50,000 m?/year



If Sony used graphene only for specialty diaphragms, the more relevant metric would be
0.5-5 million diaphragm parts/year across select headphone/earbud/SR lines.

Likely financial support mode

Most likely: joint development, minority strategic investment, or proof-of-concept funding
through a corporate innovation vehicle or business-unit budget.

Assessment: Moderate probability of strategic investment; higher probability of co-
development than pure grant funding.

3) Apple
Website: https://www.apple.com/apple-vision-pro/
e Contact target: Apple business sales and corporate contact page:
https://www.apple.com/contact/ ; Apple Online Store phone 1-800-MY-APPLE (1-
800-692-7753) listed on Apple’s contact page[5]

* Relevant lines: Vision Pro, AirPods, displays, tablets, wearables
Why interested

Apple Vision Pro emphasizes spatial computing, compactness, high-performance wearable
design, and speakers positioned close to the ears.[6] CVD graphene could be relevant
where Apple values: - weight reduction - thermal spreading in head-mounted devices -
conductive transparent layers - miniaturized acoustics components

Adoption / transition likelihood

Medium-low to medium. Apple has the capability and strategic need, but it is conservative
on supplier qualification and typically internalizes critical materials decisions deeply.
Apple is more likely to adopt through its supply chain than publicly back a startup directly
at an early stage.

Most plausible path: - supplier-backed evaluation for thermal film, EMI shielding, or
acoustic component - niche integration into XR or audio accessories before broad
deployment

Estimated annual quantity if adopted
Metric: square meters of graphene film per year

For a niche wearable integration such as thermal or acoustic layers: - 20,000-100,000
m?/year if introduced into one premium wearable line

If limited to a subcomponent in a modest-volume product generation, the lower end is
more realistic.



Likely financial support mode

Most likely: supplier qualification program, NRE-funded development through
manufacturing partners, prepayment, or long-term supply commitment rather than direct
VC equity.

Assessment: Low probability of direct equity; medium probability of commercial-
development support if performance is compelling.

4) Meta
e  Website: https://www.meta.com/quest/quest-3/

e Contact target: https://about.meta.com/contact/ redirects to Meta support
channels

* Relevant lines: Quest headsets, mixed reality/VR entertainment hardware
Why interested

Meta Quest 3 is marketed around immersive gaming, entertainment, audio, display
performance, and compact wearable ergonomics.[7] Headsets are highly sensitive to: -
weight and balance - heat buildup - battery constraints - compact audio/transducer design
- RF/antenna integration

CVD graphene could be useful in thermal spreaders, acoustic films, or specialty
transparent/functional layers.

Adoption / transition likelihood

Medium. Meta’s XR hardware roadmap makes it more receptive to exotic materials than
most pure media companies. If graphene enables lower weight or better thermal comfort,
adoption could be attractive. However, high-volume consumer hardware still imposes
strict reliability and cost demands.

Estimated annual quantity if adopted

Metric: square meters of graphene film per year - pilot in one headset platform: 10,000-
60,000 m?/year - if only acoustic film or small-area thermal parts: 2,000-15,000
m?/year

Likely financial support mode

Most likely: strategic development contract, prototype buys, or research collaboration.
Direct equity is possible but less visible than at classic CVC-heavy industrial groups.

Assessment: Moderate probability of commercial support; lower probability of grant
funding.




5) Nintendo
Website: https://www.nintendo.com/us/gaming-systems/switch/oled-model/

e Contact target: Nintendo contact link on official site footer: https://en-americas-
support.nintendo.com/app/contact[8]
e Relevant lines: handheld gaming devices and accessories

Why interested

Nintendo’s Switch OLED model highlights a 7-inch OLED screen and enhanced audio in
portable and tabletop modes.[9] That makes Nintendo a plausible long-term target for
graphene if it improves: - display stack efficiency - screen durability or thermal behavior -
lightweight acoustics - battery-adjacent thermal management

Adoption / transition likelihood

Low-medium. Strategic fit exists, but Nintendo typically adopts mature, cost-controlled
technologies rather than frontier materials early. It is more a fast follower than a material
pioneer.

Estimated annual quantity if adopted

Metric: square meters of graphene film per year - niche handheld deployment in one
product refresh: 15,000-80,000 m?/year

Likely financial support mode
Most likely: supplier-led commercial qualification, not direct startup investment.

Assessment: Low probability of equity/grant support; medium probability of eventual
procurement once technology is proven elsewhere.

6) ROE Visual
e  Website: https://www.roevisual.com/en/
* Relevant business lines: touring & festivals, virtual production and film studios,
broadcast & TV, theater, sports & esports

e Contact target: https://www.roevisual.com/en/contact ; listed service number +1
747 229 9190 on site[10]

Why interested

ROE Visual explicitly serves Virtual Production and Film Studios, Broadcast and TV
Studios, and Touring & Festivals.[10] That makes it one of the clearest direct
entertainment-system adopters. CVD graphene could help if it improves LED cabinet
thermal management, transparent conductive sublayers, EMI behavior, weight, or
reliability of high-performance panels.



Adoption / transition likelihood

Medium-high for pilots. ROE does not need to reinvent a consumer mass-production
supply chain; it can adopt improvements in premium LED products where performance
matters more than penny-level BOM minimization.

Most plausible routes: - graphene-enhanced heat spreaders within LED panel modules -
graphene-enabled protective/functional films in high-end VP panels - co-branded premium
panels for virtual production stages

Estimated annual quantity if adopted

Metric: square meters of graphene film per year - virtual production / premium LED panel
integration: 3,000-15,000 m?/year initially - broader adoption across touring/broadcast
panels: 15,000-60,000 m?/year

This is one of the more realistic early commercial beachheads because LED wall
deployments are sold in system-level square meter terms already.

Likely financial support mode

Most likely: paid pilot, co-development agreement, preferred pricing/volume reservation,
or strategic reseller/integration partnership.

Assessment: Good candidate for revenue-first support; lower probability of equity than a
large CVC-backed tech conglomerate.

7) Shure
Website: https://www.shure.com/en-US/about-us/contact-us
* Relevant lines: microphones, wireless systems, creator/live production audio
e Contact target: Shure customer support/contact portal

Why interested

Shure’s business overlaps live events, content creation, microphones, and wireless systems.
CVD graphene could be relevant in: - ultra-light diaphragms for microphones/headphones -
conductive/EMI layers in wireless packs - specialty membranes or sensor structures

Adoption / transition likelihood

Medium. Shure’s engineering culture and pro-audio focus make it open to component-level
performance gains, especially where durability and sound fidelity matter. The company is
smaller than the largest consumer-electronics giants, which can make decision cycles
shorter.



Estimated annual quantity if adopted

Metric: diaphragm units/year or m?/year equivalent - specialty microphone diaphragm
adoption: 0.2-2 million diaphragm parts/year - film area equivalent: 100-1,000
m?/year

Because audio diaphragms are tiny, unit count is a better metric than square meters.
Likely financial support mode

Most likely: paid evaluation, component development agreement, or exclusive/early
access arrangement.

Assessment: Moderate probability of commercial-development support; lower probability
of venture equity unless paired with a broader platform play.

8) Sennheiser
e  Website: https://www.sennheiser.com/en-us

* Relevant lines: headphones, microphones, wireless systems, filmmaking, live
production, AMBEO spatial audio

e Contact target: main site points users to “Send us a message” / support
workflow[11]

Why interested

Sennheiser highlights Headphones, Microphones, Wireless systems, Live Production &
Touring, Filmmaking, and AMBEO Spatial Audio.[11] That makes it a highly relevant
pro-audio and immersive-entertainment target for graphene-based diaphragms,
conductive films, and lightweight acoustic parts.

Adoption / transition likelihood

Medium-high for premium audio components. This is one of the most direct fits for
graphene if acoustic performance can be validated.

Most plausible first products: - flagship headphones - studio microphones - live-
performance wireless gear - immersive audio accessories

Estimated annual quantity if adopted

Metric: diaphragm units/year or m?/year equivalent - premium headphone/specialty
audio use: 0.5-3 million parts/year - film area equivalent: 200-2,000 m?/year

Likely financial support mode

Most likely: joint product-development agreement, premium-line pilot, or technology
licensing deal.



Assessment: Above-average probability of commercial support; moderate probability of
minority strategic investment if IP is clearly differentiating.

9) Dolby
e  Website: https://www.dolby.com/

e Relevant lines: audio/video technologies, partner certification ecosystem,
premium entertainment delivery

» Contact target: corporate site; specific outreach likely via partner/business
development rather than consumer support

Why interested

Dolby describes itself as working at the intersection of art and science, helping creators
and platforms deliver premium audio and video and transforming entertainment.[12]
Dolby usually monetizes via codecs, standards, tools, and partner ecosystems, not by
shipping large quantities of hardware materials.

Adoption / transition likelihood

Low as direct material adopter; medium as ecosystem validator. Dolby may care if
graphene materially improves reference displays, speakers, or immersive hardware used in
Dolby-branded experiences.

Estimated annual quantity if adopted

Metric: negligible direct material demand - direct internal use likely <100 m?/year
equivalent in reference/validation hardware

Likely financial support mode

Most likely: ecosystem partnership, technology validation, co-marketing, or lab/reference
evaluation. Equity is less likely.

Assessment: Not a primary buyer, but useful as a credibility amplifier.

10) Live Nation Entertainment
e  Website: https://www.livenation.com/
. Relevant lines: venues, festivals, live entertainment, ticketing, artist management

e Contact target: Live Nation main site; public corporate contact visibility limited
through browsed pages

Why interested

Live Nation is the world’s largest live entertainment company and reported controlling
interests in 338 venues globally as of early 2023.[13] It could benefit indirectly from



graphene if it reduces weight, power, or heat in: - touring LED walls - venue display
systems - professional speakers and monitoring - staff/artist wearable tech - crowd or
production sensing infrastructure

Adoption / transition likelihood

Low as direct component adopter, medium as system customer. Live Nation is more
likely to purchase finished products from ROE, Samsung, ] BL/Harman, Shure, or
Sennheiser than to qualify graphene itself.

Estimated annual quantity if adopted

Metric: system-level square meters of graphene-enabled equipment purchased indirectly -
if procuring graphene-enhanced display/audio systems across tours/venues: indirect
demand equivalent of 1,000-10,000 m?/year across suppliers

Likely financial support mode

Most likely: pilot deployment budget, sponsorship-style partnership, venue trial, or
innovation procurement. Direct equity/grant is unlikely.

Assessment: Better as an end-customer reference than as a financier.

Recommended prioritization

Tier 1: strongest targets
1. Samsung — best mix of manufacturing capability, relevant product lines, and CVC
capacity
2. ROE Visual — clearest entertainment-specific system integrator for premium LED
walls / virtual production

3. Sennheiser — strong premium audio fit, especially if diaphragms or acoustic films
outperform incumbents

4. Shure — strong pro-audio fit with manageable commercialization path

Tier 2: strategic but harder
5. Sony — excellent strategic fit but complex organization and slower adoption path
6. Meta — compelling XR use case, but demanding qualification path
7. Apple — huge upside, but difficult access and low direct-financing probability

Tier 3: ecosystem / follower / customer
8. Nintendo — likely follower after validation by others
9. Dolby — validator rather than large material buyer
10. Live Nation — system customer and pilot reference, not core material adopter




Financial support outlook summary

Probability of

Company  Likely support form support Comments

Samsung Equity via Samsung Ventures, High Strongest blend of CVC +
JDA, paid pilot hardware need

Sony JDA, minority strategic Medium Good fit, more complex
investment org

Apple NRE, supply agreement, prepay Medium-low Low direct equity
via suppliers likelihood

Meta Prototype funding, Medium XR use case is
research/commercial pilot compelling

Nintendo Procurement only after proof Low Conservative adopter

ROE Visual Paid pilot, integration Medium-high Strong revenue-first
partnership path

Shure Paid development, pilot Medium Best for audio-
procurement component beachhead

Sennheiser Joint development, licensing, Medium-high Especially strong for
pilot premium audio

Dolby Validation, co-marketing, Low-medium Indirect commercial
standards dialogue leverage

Live Deployment pilot / innovation Low-medium Useful reference

Nation procurement customer

Key go-to-market implications
e Lead with one use case, not “graphene” broadly. The strongest first wedge is
likely either:
premium virtual production LED panels; or
premium audio diaphragms / acoustic films.

e Sell device-level KPI gains. Buyers will care about lower operating temperature,

lighter cabinets/headsets, better SPL/frequency response, lower distortion, longer
lifetime, or improved transparency/conductivity.

Use system integrators as beachheads. ROE Visual, Shure, and Sennheiser may
adopt earlier than Apple or Sony because they can commercialize narrower
premium improvements.

Use large CVC-backed electronics players for scale. Samsung is the best target
for strategic capital plus eventual high-area consumption.

Sources and references

1.

Graphene - Wikipedia, sections on large-scale graphene for device applications via
chemical vapor deposition and roll-to-roll manufacturing:
https://en.wikipedia.org/wiki/Graphene



2. Samsung Business US, The Wall / MicroLED display page:
https://www.samsung.com/us/business/displays/direct-view-led /the-wall/

3. Samsung Ventures, main site and investment focus:
https://www.samsungventures.com/

4. Sony - Wikipedia, overview of entertainment and electronics businesses:
https://en.wikipedia.org/wiki/Sony

5. Apple contact page: https://www.apple.com/contact/

6. Apple Vision Pro product page: https://www.apple.com/apple-vision-pro/

7. Meta Quest 3 product page: https://www.meta.com/quest/quest-3/

8. Nintendo official US site and contact link in footer: https://www.nintendo.com/us/
and https://en-americas-support.nintendo.com/app/contact

9. Nintendo Switch OLED Model page: https://www.nintendo.com/us/gaming-
systems/switch/oled-model/

10. ROE Visual website, contact page, and virtual production/film studios market page:
https://www.roevisual.com/en/ ; https://www.roevisual.com/en/contact ;
https://www.roevisual.com/en/markets/virtual-stages-and-film-studios

11. Sennheiser US website: https://www.sennheiser.com/en-us

12. Dolby corporate homepage: https://www.dolby.com/

13. Live Nation Entertainment - Wikipedia, venue footprint and company overview:
https://en.wikipedia.org/wiki/Live_Nation_Entertainment

14. On-set virtual production - Wikipedia, use of LED panels as production backdrops:
https://en.wikipedia.org/wiki/On-set_virtual_production

15. StageCraft - Wikipedia, Disney/ILM virtual production usage and expansion:
https://en.wikipedia.org/wiki/StageCraft

16. Qualcomm Ventures - Wikipedia, VR-games investment example and corporate
venture context: https://en.wikipedia.org/wiki/Qualcomm_Ventures

17. Comcast Ventures - Wikipedia and Comcast Ventures homepage:
https://en.wikipedia.org/wiki/Comcast_Ventures ; http://comcastventures.com/

18. Harman International - Wikipedia, audio brands and Samsung ownership:
https://en.wikipedia.org/wiki/Harman_International

Bottom line

If a developing company is commercializing CVD graphene for entertainment, the most
pragmatic path is: 1. pilot with ROE Visual, Shure, or Sennheiser for near-term proof and
reference revenue, 2. pursue Samsung Ventures / Samsung display teams for scale
capital and manufacturing partnership, 3. cultivate Sony, Meta, and Apple as second-wave
strategic adopters once reliability, yield, and BOM economics are proven.




Environmental Industry Targets for CVD Graphene

Scope and working assumptions

e« Technology considered: CVD graphene supplied primarily as coated membrane
area, laminated film area, or graphene-enabled module surface area rather than
bulk powder.

 Environmental use cases: advanced water treatment, PFAS/persistent-organic
removal, desalination pretreatment or membrane enhancement, industrial
wastewater polishing, sensing/monitoring, and corrosion/fouling control.

e  Why CVD graphene can matter: atomically thin barrier/selective layer potential,
chemical resistance, anti-fouling potential, high surface conductivity for
electrochemical treatment or sensing, and ability to upgrade premium filtration or
monitoring products.

e Adoption caveat: much of today’s environmental graphene market uses graphene
oxide, activated carbon composites, or powdered additives. CVD graphene is more
likely to be adopted first in premium membranes, sensor components, anti-
fouling coatings, and electrochemical reactor elements than as a direct drop-in
bulk media replacement.

e Quantity metric used: square meters of CVD graphene-coated/laminated active
area per year, because that is the most practical unit for membranes, coatings, and
sensor surfaces. In a few cases, I also note equivalent module counts or pilot-line
needs.

Executive summary

The best environmental-industry candidates are large water-technology and filtration
companies that already sell membranes, PFAS treatment systems, industrial water
solutions, or high-value filtration modules. The strongest initial commercial targets are
DuPont Water Solutions, Xylem, SUEZ, Veolia Water Technologies, Pall, and Aquatech
because they already integrate advanced separation materials into systems sold to
municipal and industrial customers. Kuraray is also attractive because it already
participates in adsorbent/carbon-based water markets and could use CVD graphene in
premium composite media or conductive treatment components. Clean Harbors is a
weaker direct materials adopter but a possible field-deployment partner for contaminated-
water treatment pilots.

For financing support, the likely pattern is: - Strategic pilot/JDA/vendor qualification
first for Xylem, DuPont, SUEZ, Veolia, Pall, Aquatech. - Minority equity or venture-arm
participation is most plausible where a company has a visible venture or corporate
innovation vehicle. - Grant/non-dilutive support is more likely through joint submissions
to public water, climate, or contamination-remediation programs than through direct
corporate grants. - Project finance / paid pilot / procurement support may be more
realistic than pure equity from operators like Veolia, SUEZ, Aquatech, or Clean Harbors.



Recommendation matrix

Est.
Likelihoo annual
d to adopt quantit Most likely
Compan CVD Likely first y if financial
y Why it fits graphene application adopted support
DuPont  Global membrane High RO/NF 50,000- ]DA, paid pilot,
Water and separations membrane 300,000 possible
Solutions player; strong fit for enhancement, m?/yr equity via
premium anti-fouling strategic
membrane-layer layer, sensor partnership
innovation film
Xylem Broad High Water- 20,000- Paid pilot,
municipal/industria treatment 150,000 strategic
| water platform; modules, PFAS m?/yr supply
acquired Evoqua; polishing, agreement,
strong innovation sensing, possible
narrative electrochemical minority
systems investment
SUEZ Major global High Industrial 20,000- Pilot funding,
water/waste wastewater 120,000 co-
operator with polishing, m?/yr development,
advanced treatment membrane project-
integration retrofits, backed
digital /sensing deployment
add-ons
Veolia Large water/waste Medium- Membrane 20,000- Demonstratio
operator with High systems, 120,000 n project
industrial contaminated- m?/yr support,
technology water procurement,
deployment reach treatment, anti- limited equity
fouling modules likelihood
Pall High-value filtration Medium- High-end 10,000- Co-
company; advanced High industrial 80,000 development,
materials more filtration m?/yr supplier
acceptable in cartridges, qualification,
premium SKUs separation strategic
media, sensing minority stake
possible
Aquatec  Custom industrial Medium- Brine 5,000- Paid pilot, EPC
h water/desal /brine High concentration, 40,000 integration,
systems; good pilot industrial m?/yr channel
partner wastewater partnership

membranes,



Est.

Likelihoo annual
d to adopt quantit Most likely
Compan CVD Likely first y if financial
y Why it fits graphene application adopted support
specialty skids
Kuraray = Carbon/materials Medium Composite 10,000- Strategic
background; could adsorbent 60,000 materials
hybridize graphene media, m?/yr partnership,
with adsorbent or electrodes, minority stake
conductive systems specialty possible
laminates
Clean Strong Medium- Field pilots for 1,000- Paid field trial,
Harbors contaminated-water Low hazardous/PFA 10,000 service
customer access but S wastewater m?/yr agreement,
not core membrane treatment little equity
manufacturer likelihood
Energy Water- Medium- Specialty 1,000- Joint pilot,
Recovery energy/process Low pressure- 15,000 technical
intensification exchanger- m?/yr partnership
focus; narrower fit adjacent
coatings or
membrane-
system
partnerships
3M Massive materials Low- Sensor films, 10,000- Supplier
capability, PFAS Medium specialty 70,000 engagement
relevance, filtration filtration m?/yr more likely
background, but components than

strategic distraction
and legal overhang

Company-by-company assessment

1) DuPont Water Solutions
Website: https://www.dupont.com/water

Environmental fit: DuPont markets water-treatment and separation solutions,
including membrane and ion-exchange platforms. That makes it one of the clearest
buyers of a premium thin-film material that can improve flux, fouling resistance,
selectivity, or sensor capability.
Why CVD graphene is relevant:
- can act as an ultra-thin selective/barrier layer in next-generation

membranes;

investment



- can be integrated as an anti-fouling or chemically resistant surface in
premium modules;

- can support conductive/electrochemical process components or smart
monitoring films.

Adoption / transition possibility: High, but only if the technology shows
reproducible large-area transfer, defect control, and economic compatibility with
existing module manufacturing. DuPont is unlikely to adopt raw CVD graphene
broadly unless it comes as a manufacturable subcomponent integrated into existing
membrane fabrication.

Best entry route: pilot co-development with one membrane product line in difficult
industrial water or PFAS polishing.

Estimated annual quantity if adopted:
- pilot: 2,000-10,000 m?/yr
- first commercial SKU: 50,000-100,000 m?/yr
- scaled integration across premium lines: 150,000-300,000 m?/yr
Likely financial support:
- most likely: joint development agreement, paid pilot, qualification
funding;
-  possible: strategic equity if differentiation is large and IP position is strong;
- lesslikely: stand-alone grant.

Contact targets: Water Solutions business development, advanced R&D / open
innovation, strategic partnerships, corporate venture or M&A team if available.

2) Xylem

Website: https://www.xylem.com/en-us/

Environmental fit: Xylem is a major water-technology company serving municipal,
industrial, and utility customers. Its broad installed base and innovation positioning
make it a strong candidate for pilot adoption of premium membrane or sensing
materials.

Why CVD graphene is relevant:
- fouling-resistant surfaces for treatment modules;
-  graphene-enabled electrochemical treatment elements;
- leak, contaminant, or process sensors integrated into water infrastructure;

-  premium PFAS and advanced-treatment systems through acquired and
legacy treatment platforms.

Adoption / transition possibility: High at pilot level, medium-high at scaled
product-line level. Xylem can integrate specialty materials if the value proposition is
clear in uptime, energy, and contaminant removal.

Best entry route: contaminated-water or reuse pilot, especially where anti-fouling
and lifecycle economics matter more than lowest upfront capex.

Estimated annual quantity if adopted:
- pilot: 1,000-5,000 m?/yr
- first deployments across premium skids/modules: 20,000-60,000 m?/yr



- wider product-line use: 80,000-150,000 m?/yr
Likely financial support:
-  paid pilot / demonstration, procurement commitment, co-development;
-  possible minority investment if tied to strategic roadmap;
- possible support through challenge /innovation programs rather than pure
grantmaking.
Contact targets: innovation/open innovation, treatment product management,
corporate development, PFAS /remediation solution teams, strategic sourcing.

3) SUEZ

Website: https://www.suez.com/en

Environmental fit: SUEZ is a large water and waste-management company with
strong advanced treatment integration and project delivery capabilities.

Why CVD graphene is relevant:

- industrial wastewater polishing;

- reuse systems needing lower fouling and higher selectivity;

- specialty modules for persistent contaminants;

- sensing films for digital water monitoring.
Adoption / transition possibility: High for field pilots, medium-high for
sustained procurement. SUEZ is more likely to adopt where it can incorporate the

material inside a solution sold to customers, rather than manufacture the graphene
itself.

Estimated annual quantity if adopted: 20,000-120,000 m?/yr, depending on
whether it uses CVD graphene only in premium contaminated-water lines or across
broader wastewater reuse packages.

Likely financial support:
-  pilot funding, co-development, paid demonstration;
-  project-by-project procurement support;
- equity possible but less certain than operator-backed pilot support.

Contact targets: advanced solutions/product innovation, industrial water business
development, open innovation, venture/partnership office if available.

4) Veolia

Website: https://www.veolia.com/en

Environmental fit: Veolia has global water, waste, and industrial service reach. It is
a logical adopter where CVD graphene improves high-value treatment systems
rather than commodity bulk treatment media.

Why CVD graphene is relevant:
- contaminated-water remediation,
- wastewater reuse,
- membrane system efficiency,
- anti-scaling/anti-fouling surfaces,
- monitoring and smart treatment assets.



Adoption / transition possibility: Medium-high. Veolia can validate and deploy in
projects, but it may prefer to source integrated components from OEM partners
rather than become the core developer of the material itself.
Estimated annual quantity if adopted: 20,000-120,000 m?/yr.
Likely financial support:
-  strongest: demonstration project funding, reference-site deployment,
procurement agreement;
- weaker: direct equity;
- possible: joint applications for public innovation funding in remediation and
water reuse.
Contact targets: water technologies innovation, industrial water treatment product
leaders, contaminated-site remediation teams, sustainability innovation
partnerships.

5) Pall Corporation

Website: https://www.pall.com/en.html

Environmental fit: Pall sells filtration, separation, and purification products. A
premium materials upgrade is strategically coherent because Pall already competes
in high-performance filtration segments.

Why CVD graphene is relevant:

- high-end membrane or cartridge enhancement;

- better fouling resistance and chemical robustness;

- sensorized filtration products;

- niche industrial liquid-separation products where performance matters

more than raw cost.

Adoption / transition possibility: Medium-high for targeted premium products,
lower for broad commodity use. Pall is a good fit if CVD graphene is inserted into a
premium filtration architecture and validated for lifetime and manufacturability.
Estimated annual quantity if adopted: 10,000-80,000 m?/yr.
Likely financial support: supplier qualification funding, JDA, possible strategic
minority stake via parent-level innovation/corporate development.
Contact targets: filtration R&D, strategic sourcing, open innovation, Danaher
corporate development.

6) Aquatech

Website: https://www.aquatech.com/

Environmental fit: Aquatech develops industrial water, desalination, ZLD, brine
concentration, and specialty purification systems. It is a strong application-
development partner.

Why CVD graphene is relevant:
- specialty membranes in hard brines,
- industrial wastewater polishing,
- niche contaminant removal,



- high-value retrofits in difficult process streams.
Adoption / transition possibility: Medium-high, especially in custom skids or
client-specific systems where performance gains justify premium material cost.
Estimated annual quantity if adopted: 5,000-40,000 m?/yr.
Likely financial support: paid pilot, EPC integration budget, demonstration
partnership, customer-backed testing. Less likely to take equity unless strategically
differentiated.
Contact targets: CTO/innovation, industrial water solutions business development,
desalination/ZLD product teams, partnership office.

7) Kuraray

Website: https://www.kuraray.com/
Environmental fit: Kuraray is a specialty materials company with relevance to
carbon and membrane-adjacent materials. It is not the most direct operator, but it is
a plausible manufacturing/composite partner.
Why CVD graphene is relevant:

- hybrid adsorbent/composite media,

- conductive substrates/electrodes for water treatment,

- advanced laminates/coatings with chemical resistance.
Adoption / transition possibility: Medium. The fit improves if the CVD graphene
company supplies roll-to-roll compatible film or transfer technology rather than
bespoke lab sheets.
Estimated annual quantity if adopted: 10,000-60,000 m?/yr.
Likely financial support: strategic materials partnership, licensing/JV, minority
equity more plausible than with pure utilities/operators.

Contact targets: advanced materials R&D, new business development, carbon
materials teams, corporate strategy.

8) Clean Harbors

Website: https://www.cleanharbors.com/

Environmental fit: Clean Harbors is a major environmental and hazardous-waste
services company. It is not a natural high-volume membrane manufacturer, but it
has contaminated-water treatment channels and customer access.

Why CVD graphene is relevant:

- PFAS or hazardous wastewater field treatment pilots,

- mobile/temporary treatment systems,

- sensing/monitoring for treatment assurance.
Adoption / transition possibility: Medium-low as a direct adopter into its own
manufactured product line, medium as a deployment partner for field validation.
Estimated annual quantity if adopted: 1,000-10,000 m?/yr.
Likely financial support: paid field trial, service-contract support, customer-
sponsored pilot. Direct equity or grants are unlikely.



Contact targets: technical services leadership, remediation solutions,
contaminated-site program managers, innovation/sustainability office.

9) Energy Recovery

10) 3M

Website: https://energyrecovery.com/

Environmental fit: Energy Recovery focuses on energy-efficiency devices in
desalination and wastewater. It is a narrower fit, but relevant where CVD graphene
could support anti-fouling, corrosion resistance, or advanced membrane-system
architectures.

Adoption / transition possibility: Medium-low because the company is not
primarily a membrane materials buyer, but it may partner in subsystem
optimization.

Estimated annual quantity if adopted: 1,000-15,000 m?/yr.

Likely financial support: technical collaboration or joint pilot, not likely direct
grant/equity.

Contact targets: CTO office, technology partnerships, desalination/wastewater
product leadership.

Website: https://www.3m.com/

Environmental fit: 3M has broad filtration/materials capabilities and PFAS-related
strategic relevance. However, current strategic/legal context likely makes external
investment appetite harder to predict.

Why CVD graphene is relevant: specialty filtration components, industrial sensing
films, barrier coatings.

Adoption / transition possibility: Low-medium in the near term. Technically
plausible, organizationally less clear.

Estimated annual quantity if adopted: 10,000-70,000 m?/yr.

Likely financial support: vendor qualification or development agreement more
likely than new strategic equity.

Contact targets: filtration materials R&D, corporate research lab, external
innovation teams.

Adoption barriers all targets will care about
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Defect density and reproducibility across large-area CVD graphene.
Transfer/integration cost into existing membrane or module manufacturing.
Lifetime under chlorine, oxidants, fouling, abrasion, and backwash cycles.
Regulatory and validation burden for municipal and industrial water treatment.
Economics versus incumbent materials such as polyamide membranes, activated
carbon, ion exchange, ceramics, and graphene-oxide alternatives.

Supply assurance: buyers will prefer a path to tens of thousands of square meters
per year, not lab-scale batches.



What a successful go-to-market package should include

To improve adoption probability with these companies, a developing CVD graphene
company should present: - 6-12 month pilot data in real wastewater, PFAS, brine, or reuse
streams; - flux/selectivity/fouling comparisons against incumbent membranes or coatings;
- transferred-film yield and defect map statistics; - cost model at pilot, pre-commercial, and
scaled annual m? volumes; - module integration pathway with no major OEM line redesign;
- regulatory and EHS dossier; - a clear IP position around transfer, support layers, pore
engineering, or module assembly.

Most likely financial-support pathways by company type

Water technology OEMs and filtration manufacturers

Examples: DuPont, Xylem, Pall, Kuraray. - Most likely: JDA, paid pilot, supply
qualification funding, minority strategic investment. - Less likely: grants from
corporate balance sheet.

Environmental operators / integrators

Examples: SUEZ, Veolia, Aquatech, Clean Harbors. - Most likely: demonstration project
funding, procurement commitments, co-bid on public projects, field validation
support. - Less likely: direct equity unless technology is central to future platform
economics.

Highest-priority target list

1. DuPont Water Solutions - strongest membrane-manufacturing fit.
Xylem - strongest broad water-platform and deployment fit.
SUEZ - strong project integration and industrial water access.
Veolia - strong deployment scale and contamination-treatment relevance.
Pall - premium filtration SKU fit.
Aquatech - fast path to niche industrial pilots.
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Sources and references

Primary company websites consulted: - DuPont Water Solutions:
https://www.dupont.com/water - Xylem US: https://www.xylem.com/en-us/ - SUEZ:
https://www.suez.com/en - Veolia: https://www.veolia.com/en - Pall:
https://www.pall.com/en.html - Aquatech: https://www.aquatech.com/ - Kuraray:
https://www.kuraray.com/ - Clean Harbors: https://www.cleanharbors.com/about-
us/sustainability - Energy Recovery wastewater page:
https://energyrecovery.com/industries/wastewater/

General company background cross-checks: - Xylem Inc. - Wikipedia:
https://en.wikipedia.org/wiki/Xylem_Inc. - Veolia - Wikipedia:
https://en.wikipedia.org/wiki/Veolia - Suez (company, 2015) - Wikipedia:
https://en.wikipedia.org/wiki/Suez_(company, 2015) - Pall Corporation - Wikipedia:



https://en.wikipedia.org/wiki/Pall_Corporation - Kuraray - Wikipedia:
https://en.wikipedia.org/wiki/Kuraray - Clean Harbors - Wikipedia:
https://en.wikipedia.org/wiki/Clean_Harbors - 3M - Wikipedia:
https://en.wikipedia.org/wiki/3M

Technical framing references used qualitatively: - literature on graphene/CVD graphene for
desalination membranes, anti-fouling coatings, electrochemical water treatment, and
sensing applications.

Bottom line

The environmental industry is interested in performance-per-area improvements, not
graphene as a novelty material. Therefore the most realistic targets are companies already
selling premium membrane, filtration, remediation, or industrial water-treatment
systems. DuPont, Xylem, SUEZ, Veolia, Pall, and Aquatech are the most credible
adopters. The most realistic commercialization path is pilot -> co-development ->
premium product-line insertion -> strategic supply agreement, with minority equity
possible only after manufacturability and field performance are proven.

CVD Graphene in Health Industry: Company Target Assessment

Executive summary

Chemical-vapor-deposition (CVD) graphene is most relevant in health applications where a
large-area, thin, conductive, biocompatible, and flexible film is more valuable than
bulk graphene powder. The strongest health-industry use cases are:

1. Wearable/skin-contact biosensors and patient monitoring patches
Neural, cardiac, and electrophysiology interfaces

Diagnostic sensor cartridges and electrochemical test strips
Advanced wound care / antimicrobial smart dressings
Transparent conductive coatings for specialty medical devices
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The best near-term corporate adopters are companies that already sell disposables,
connected patient-monitoring systems, wound-care products, or implantable electrodes.
Based on product fit, partnering openness, and likely internal capability to absorb a novel
material platform, the most actionable targets are Abbott, Medtronic, Philips, Convatec,
and BD. Secondary targets include Boston Scientific, Johnson & Johnson MedTech,
Smith+Nephew, Roche Diagnostics, and Siemens Healthineers.

Because CVD graphene today is usually supplied as film on copper or transferred film on
polymer/silicon/glass, annual demand is best estimated in square meters of graphene
film per year or wafer-equivalent area per year rather than kilograms. For disposable
biosensors, volumes could scale to hundreds to low-thousands of square meters per



year if a product reaches broad rollout; for implantables, likely only single-digit to tens of
square meters per year but at much higher ASP and regulatory burden.

Why CVD graphene matters in health

Relevant material benefits

e  High electrical conductivity and sensitivity for electrochemical and FET-style
biosensing

e  Mechanical flexibility for conformal skin patches and soft bioelectronics
e  Optical transparency for combined sensing/imaging or unobtrusive wearables
e  Atomic thinness that can improve signal coupling in electrodes and interfaces

e  Compatibility with microfabrication processes relative to some nanoparticle-based
coatings

Key constraints
. Transfer yield, contamination, reproducibility, and sheet-resistance variation
e  Sterilization and packaging validation
e Biocompatibility evidence at the full device level, not just the material level
e  Regulatory qualification for any implantable or diagnostic application

e Need to integrate graphene into existing high-throughput converting/assembly
lines

These constraints mean large medtech companies are more likely to adopt CVD graphene
first in external sensors, R&D tools, premium diagnostics, and specialty dressings,
and later in implants.

Company assessments

1) Abbott

e  Website: https://www.abbott.com/

 Relevant business areas: diabetes care (FreeStyle Libre), diagnostics,
cardiovascular, neuromodulation

e Partnering / contact: Abbott Partners / Licensing page:
https://www.abbott.com/en-us/partners/licensing ; general contacts:
https://www.abbott.com/en-us/about-abbott/contact

e Contact target: Abbott Licensing & Acquisition group via Partners/Licensing
intake; BD/diagnostics or Libre advanced sensing business-development contacts if
identifiable through LinkedIn/outreach



Why Abbott would care

Abbott already commercializes high-volume biosensing platforms, especially glucose
monitoring, and operates major diagnostics businesses. CVD graphene could be relevant
for: - next-generation electrochemical sensing layers - ultra-thin flexible conductive films
for wearables - multiplex biomarker sensing patches - premium sensor electrodes with
lower noise / better skin conformity

Adoption possibility

Medium-high for non-implantable sensing; medium for diagnostics cartridges; low-
medium for implantables in near term.

Abbott has the manufacturing scale and regulatory capability to adopt if graphene clearly
improves sensitivity, comfort, wear time, or cost-per-test at scale. The key issue is whether
CVD graphene outperforms incumbent noble-metal, carbon-ink, or enzyme-electrode
stacks enough to justify process change.

Estimated annual quantity if adopted
o Pilot program: 20-100 m?/year of transferred CVD graphene film
e Single premium sensor line: 300-1,500 m?/year
e Broad wearable rollout: 1,500-5,000+ m?/year

Rationale: CGM and patch-like sensors are high-volume disposable products with small
active areas per unit but very large annual unit counts.

Likely financial support mode

Most likely: - Commercial development partnership / paid evaluation agreement -
Licensing / co-development - Potential strategic investment only if platform relevance
spans multiple divisions

Grant likelihood: low directly from Abbott.
Equity likelihood: medium-low.
Best ask: funded joint development with milestone-based scale-up.

Overall view

Abbott is one of the top targets because it combines sensing scale, manufacturing
sophistication, and a visible external partnering pathway.

2) Medtronic

Website: https://www.medtronic.com/

. Relevant business areas: cardiac rhythm, neuromodulation, patient monitoring,
diabetes

e Contact / support page: https://www.medtronic.com/en-us/contact-us.html



e Operational HQ listed on site: 710 Medtronic Parkway, Minneapolis, MN 55432-
5604 USA

e Contact target: business development / external innovation in cardiac rhythm
management, neuromodulation, or patient monitoring; corporate
venturing/strategy where available

Why Medtronic would care

CVD graphene aligns with Medtronic’s portfolio in: - neural and cardiac electrodes -
minimally invasive sensing catheters - wearable patient monitoring patches - next-
generation implantable biointerfaces

Adoption possibility

Medium overall; medium-high for external patient-monitoring electrodes; medium-low
near term for implants.

Medtronic can absorb advanced materials into high-value devices, but implantable
adoption would require long validation cycles, chronic biocompatibility packages, and
extensive process locking. External electrodes and disposable monitoring accessories are
more realistic entry points.

Estimated annual quantity if adopted
o External monitoring / wearable electrodes: 100-800 m?/year
e Specialized catheter/electrode components: 20-150 m?/year
o Implantable neuro/cardiac interfaces: 2-20 m?/year initially

Likely financial support mode

Most likely: - Strategic co-development agreement - Joint feasibility funding - Possibly
equity investment or option-to-acquire structure for differentiated electrode platforms

Grant likelihood: low.
Equity likelihood: medium.
Best ask: funded feasibility in sensing/electrode applications with a regulatory roadmap.

Overall view

Very attractive if the startup has compelling electrode data. More difficult if value
proposition is only a generic conductive film.

3) Philips
e  Website: https://www.usa.philips.com/

 Relevant business areas: connected care, patient monitoring, diagnostic systems,
wearable/patch monitoring adjacencies

e General corporate site: https://www.philips.com/



e Contact target: Philips innovation partnerships, connected-care BD, patient
monitoring strategy contacts

Why Philips would care

Philips is less likely than Abbott or Medtronic to adopt CVD graphene in implantables, but
highly relevant for: - skin-compatible monitoring electrodes - flexible conductive films in
wearables - biosignal capture interfaces for sleep, cardiac, and remote monitoring -
specialty sensors integrated into connected-care devices

Adoption possibility
Medium-high for external monitoring; low for invasive applications.

Philips is well aligned if the product can improve patient comfort, long-wear signal quality,
or home-monitoring usability. Manufacturing integration is likely easier in external sensing
than in consumable diagnostic chemistry.

Estimated annual quantity if adopted
o Pilot wearable line: 50-250 m?/year
e Scaled remote-monitoring disposables: 500-2,000 m?/year
e  Specialty electrode products: 100-500 m?/year

Likely financial support mode

Most likely: - Pilot procurement / development agreement - Potential venture-style
strategic investment only if digital health + sensor platform has broad strategic fit

Grant likelihood: low.
Equity likelihood: medium-low.
Best ask: co-development tied to a remote monitoring product line.

Overall view

Strong target for noninvasive monitoring applications, especially if graphene improves
wearability or signal fidelity.

4) Convatec
e  Website: https://www.convatec.com/
e Contact page: https://www.convatec.com/contact-us/
 Relevant business areas: advanced wound care, infusion care, ostomy, continence

e Contact target: advanced wound care R&D, open innovation / product
development, corporate development



Why Convatec would care

Among wound-care players, Convatec is a strong fit if CVD graphene is positioned as: -
conductive layer for smart wound dressings - antimicrobial or sensing-enabled wound
platform - moisture/pH/infection biomarker monitoring substrate - premium chronic
wound management solution

Adoption possibility

Medium for smart dressings; low-medium for pure antimicrobial positioning unless
backed by strong clinical and safety data.

Wound care is attractive because device architecture can tolerate laminated films and
because differentiation through digital/sensing features is strategically meaningful.
However, reimbursement and clinical workflow adoption will matter as much as material
performance.

Estimated annual quantity if adopted
o Pilot smart dressing launch: 30-150 m?/year
e Regional chronic-wound rollout: 300-1,200 m?/year
e Global premium line: 1,000-3,000 m?/year

Likely financial support mode

Most likely: - Paid development collaboration - Clinical validation support - Potential
minority strategic equity if the startup owns broader smart-dressing IP

Grant likelihood: low direct corporate grant.
Equity likelihood: medium-low.
Best ask: clinical pilot plus funded product-definition project.

Overall view

One of the better wound-care targets, especially if the startup has prototype data on
infection sensing or exudate monitoring.

5) BD (Becton, Dickinson and Company)
Website: https://www.bd.com/
e  USsite: https://www.bd.com/en-us
 Relevant business areas: diagnostic systems, biosciences, specimen management,
medication delivery
e Contact target: diagnostics business development, specimen-management
innovation, strategic sourcing / advanced materials teams



Why BD would care

BD is a strong candidate for CVD graphene in: - electrochemical diagnostic cartridges - lab-
on-chip sensing interfaces - biosensor electrodes - specialty sample-preparation or
detection modules

Adoption possibility
Medium-high for diagnostics consumables; medium for biosensing platforms.

BD’s fit is strongest where graphene can raise analytical sensitivity or enable multiplex
detection while remaining compatible with cartridge manufacturing. Pure materials
substitution without a measurable assay gain is unlikely to win.

Estimated annual quantity if adopted
e R&D / assay development: 10-50 m?/year
e  Specialty diagnostic cartridge line: 200-800 m?/year
o High-volume global assay rollout: 1,000-4,000 m?/year

Likely financial support mode

Most likely: - Evaluation agreement / development contract - Supply qualification
program - Possible equity or option investment if platform applies across multiple assay
families

Grant likelihood: low.
Equity likelihood: medium-low.
Best ask: paid assay-development collaboration with performance milestones.

Overall view

Excellent target if data show assay sensitivity, lower noise, or multiplexing benefits in
diagnostic cartridges.

6) Boston Scientific
e  Website: https://www.bostonscientific.com/
 Relevant business areas: electrophysiology, endoscopy, neuromodulation,
interventional devices
e Contact target: external innovation in electrophysiology/neuromodulation;
corporate strategy / venture contacts

Why Boston Scientific would care

Potential applications include high-performance electrodes, catheters, and neural
interfaces. Graphene could also matter in flexible sensor components for minimally
invasive tools.



Adoption possibility

Medium-low to medium. Strong technical fit, but the hurdle is clinical risk and
qualification burden in invasive devices.

Estimated annual quantity if adopted
o Electrode/catheter pilot: 10-60 m?/year
e Scaled specialty device family: 50-250 m?/year

Likely financial support mode
Most likely strategic investment or co-development rather than grant funding.
Overall view

Good strategic fit for premium invasive devices, but longer commercialization timeline than
wearable or diagnostic targets.

7) Johnson & Johnson MedTech / J&J Innovation

e  Website: https://www.jnj.com/ and https://www.jnjinnovation.com/

 Relevant business areas: surgery, orthopedics, wound closure / healing
adjacencies, innovation investing

e Contact target: |&] Innovation / JJDC investment team; medtech innovation scouts
Why J&J would care

J&] can engage across broad medtech platforms including smart surgery, biosensing,
wound management adjacencies, and enabling materials. The company is also structurally
open to external innovation.

Adoption possibility

Medium at enterprise level, but often through partnership/investment before internal
product adoption.

Estimated annual quantity if adopted

Depends heavily on the application: - Surgical / sensing niche: 20-100 m?/year - Broader
disposable platform: 200-1,000 m?/year

Likely financial support mode

Most likely: - Equity investment through venture activity - Incubator/innovation
support - Co-development with milestone funding

Grant likelihood: low direct grant, but innovation-program support is plausible.



Overall view

One of the best candidates for financing support even before full commercial adoption.

8) Smith+Nephew
Website: https://www.smith-nephew.com/

* Relevant business areas: advanced wound management, orthopedics, sports
medicine

e Contact target: advanced wound management R&D; external innovation /
corporate development

Why Smith+Nephew would care

Like Convatec, Smith+Nephew is a strong wound-care fit for smart dressings, healing
monitoring, and infection-detection platforms.

Adoption possibility
Medium for advanced wound care; low for implantable uses.

Estimated annual quantity if adopted
o Pilot smart-wound program: 20-120 m?/year
e Scaled premium wound line: 300-1,000 m?/year

Likely financial support mode

Likely paid development collaboration or commercial partnership; equity possible but
less certain.

Overall view

Good strategic target in wound care, especially if product claims go beyond material
novelty and show workflow/economic value.

9) Roche Diagnostics
e  Website: https://www.roche.com/

 Relevant business areas: molecular diagnostics, point-of-care, diagnostic
instruments and assays

e Contact target: Roche Diagnostics partnering / innovation teams
Why Roche would care

Roche could use CVD graphene in specialty biosensors, point-of-care cartridges, and high-
sensitivity detection interfaces.



Adoption possibility

Medium. Strong scientific fit, but Roche tends to demand rigorous analytical validation and
clear assay economics.

Estimated annual quantity if adopted
o Feasibility: 10-30 m?/year
e Specialty POC rollout: 100-600 m?/year
e Broader diagnostics family: 800-3,000 m?/year

Likely financial support mode
Likely partnering/licensing first; equity possible if routed through venture structures.
Overall view

Attractive but evidence bar is high.

10) Siemens Healthineers
Website: https://www.siemens-healthineers.com/
* Relevant business areas: diagnostics, digital health, imaging-guided interventions

e Contact target: diagnostics innovation, technology partnering, venture/innovation
programs

Why Siemens Healthineers would care

Best fit is high-performance sensors and specialty diagnostics rather than bulk
consumables.

Adoption possibility
Medium-low to medium because Siemens is highly selective and often systems-oriented.

Estimated annual quantity if adopted
o Feasibility / specialty component: 5-40 m?/year
e Commercial diagnostic module: 100-500 m?/year

Likely financial support mode

Likely joint development; equity possible through innovation funds or strategic
structures where available.

Overall view

Worth targeting if the startup has a differentiated sensing architecture, not just a material
supply story.




Recommendation matrix

Est.
annual
CvD
Adoption graphen Most likely
likelihoo Time to e need if financial
Company Best-fit application d adoption adopted support
Abbott wearable Medium- Near/mediu 300- paid
biosensors, High m 5,000+ development,
diagnostics m?/yr licensing
Medtronic electrodes, Medium Medium/lon 20-800 co-dev,
monitoring g m?/yr possible equity
patches, implant
interfaces
Philips remote monitoring Medium- Near/mediu 100- pilot
electrodes, High m 2,000 procurement,
wearables m?/yr co-dev
Convatec smart wound Medium Near/mediu 30- clinical/produ
dressings m 3,000 ct
m?/yr collaboration
BD diagnostic Medium- Near/mediu 200- assay-
cartridges, High m 4,000 development
biosensors m?/yr contract
Boston invasive Medium- Medium/lon 10-250  co-dev,
Scientific electrodes/cathete Low g m?/yr possible equity
rs
J&] MedTech / broad medtech Medium Medium 20- equity,
Innovation platform, smart 1,000 incubation, co-
wound/sensing m?/yr dev
Smith+Nephe wound care, smart Medium Near/mediu 20- product
w dressings m 1,000 collaboration
m?/yr
Roche POC diagnostics Medium Medium 100- partnering,
Diagnostics 3,000 licensing
m?/yr
Siemens specialty Medium- Medium 5-500 joint
Healthineers  diagnostics/sensor Low m?/yr development
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Best prospects by objective

Best prospects for fastest commercial adoption

1. Abbott
2. BD
3. Philips
4. Convatec
5. Smith+Nephew
Best prospects for highest long-term material volume
1. Abbott
2. BD
3. Philips
4. Convatec
5. Roche Diagnostics
Best prospects for strategic financing support
1. Johnson & Johnson / J&] Innovation
2. Medtronic
3. Abbott
4. Boston Scientific
5. Philips

Practical go-to-market guidance

A developing CVD graphene company should not pitch “graphene” broadly. It should pitch

one of three specific product theses:

1.

For most targets, the winning commercial package is: - transferred CVD graphene on
manufacturable substrate - sheet resistance + uniformity specs - sterilization data -
cytotoxicity / biocompatibility package as needed - prototype device data against
incumbent materials - realistic cost-down roadmap at 100 m?, 1,000 m?, and 10,000 m?

Disposable biosensor upgrade

Better sensitivity, lower noise, skin-flexibility, and scalable roll-to-roll area supply.

Soft bioelectrode platform

Superior impedance/noise/conformability for cardiac, neural, or long-wear

monitoring.

Smart wound dressing substrate

Conductive, flexible layer enabling exudate/pH/infection sensing and connected

wound monitoring.

annual capacity



Sources and references

1. Abbott corporate homepage: https://www.abbott.com/

2. Abbott Partners page: https://www.abbott.com/en-us/partners

3. Abbott Licensing page: https://www.abbott.com/en-us/partners/licensing

4. Abbott Contact page: https://www.abbott.com/en-us/about-abbott/contact
5. Medtronic homepage: https://www.medtronic.com/en-us/index.html

6. Medtronic Contact page: https://www.medtronic.com/en-us/contact-us.html
7.  Philips U.S. homepage: https://www.usa.philips.com/

8. Philips corporate homepage: https://www.philips.com/

9. Convatec homepage: https://www.convatec.com/

10. Convatec Contact page: https://www.convatec.com/contact-us/

11. BD homepage: https://www.bd.com/

12. BD U.S. site: https://www.bd.com/en-us

13. Boston Scientific homepage: https://www.bostonscientific.com/

14. Johnson & Johnson homepage: https://www.jnj.com/

15. ]J&] Innovation homepage: https://www.jnjinnovation.com/

16. Smith+Nephew homepage: https://www.smith-nephew.com/

17. Roche corporate homepage: https://www.roche.com/

18. Siemens Healthineers homepage: https://www.siemens-healthineers.com/
19. Public domain technical literature on graphene biosensors, flexible electronics,

neural interfaces, and wound-sensing platforms broadly supports the application
mapping used in this assessment.

Notes on methodology

e Assessments are strategic estimates, not confirmations of current procurement
intent.

e Quantity estimates use square meters of usable CVD graphene film per year
because that is the most decision-relevant commercialization metric for medical
films and sensor layers.

e Adoption probability is based on portfolio fit, manufacturing/regulatory burden,
and visible openness to partnerships or licensing.

CVD Graphene: Industry-Target Company Assessment

Executive summary

Chemical-vapor-deposition (CVD) graphene is most compelling where large-area, thin-
film, conductive, barrier, transparent, or corrosion-resistant coatings create value
that bulk graphite, graphene nanoplatelets, metals, ITO, or conventional polymers do not.



The strongest near-/mid-term corporate adopters are typically not raw-material
companies but device OEMs, advanced materials companies, process-equipment
suppliers, energy-device manufacturers, and specialty film/coating companies that
already run thin-film, roll-to-roll, semiconductor, display, membrane, or electrochemical
manufacturing lines.

This memo identifies companies likely to care about CVD graphene, assesses their
likelihood of adopting it into products/services, estimates annual consumption if adopted,
and evaluates whether each company is more likely to provide strategic investment,
grants, JDA/NRE funding, licensing revenue, pilot-line access, or procurement
commitments to help mature the technology.

What benefits of CVD graphene matter by industry

CVD graphene is differentiated by: - Large-area continuous films on Cu or other catalysts,
later transferred or directly integrated. - High electrical conductivity with optical
transparency, relevant to transparent electrodes, EMI shielding, antennas, sensors. -
Atomic-scale barrier properties, relevant to moisture/oxygen barriers and corrosion
mitigation. - Chemical/thermal stability in select environments. - Mechanical flexibility
relative to brittle transparent conductors such as indium tin oxide (ITO). - Surface
engineering platform for membranes, biosensing, catalysis supports, and interfaces.

Constraints to adoption: - Cost and yield at large area. - Defect density, transfer
contamination, and sheet-resistance variability. - Qualification burden in high-reliability
applications. - Competition from incumbent materials: ITO, silver nanowires, CNT films,
metal meshes, ALD barriers, carbon black, graphite foils, fluoropolymers.

Screening logic used

Priority was given to companies that already have one or more of the following: 1. Thin-
film or wafer-scale manufacturing. 2. Transparent conductive film, flexible electronics,
sensors, or advanced packaging exposure. 3. Gas separation, membranes, corrosion
barriers, or specialty coatings businesses. 4. Fuel-cell /electrolyzer, battery, or
electrochemical-device platforms. 5. Corporate venture/open-innovation structures that
can support external technology maturation.

Company assessments

1) Samsung Electronics
e  Website: https://www.samsung.com/

 Potential contact targets: Advanced materials R&D; Samsung Research; display
materials/business development; corporate venture/strategic investment teams
where applicable.

e  Why it fits: Samsung is exposed to displays, mobile devices, semiconductors,
sensors, wearables, and advanced packaging. CVD graphene could fit transparent



electrodes, thermal spreaders, flexible sensors, EMI shielding layers,
interconnect/interface layers, and specialty semiconductor process applications.

Best-fit use cases:

-  Flexible transparent conductive films.

- Heat-spreading films in mobile/compute modules.

- Sensors/biosensors.

- EMI shielding and RF films.
Adoption/transition possibility: Medium-High for evaluation, Medium for
product-line adoption. Samsung has broad device integration capability, but
qualification thresholds are high and incumbent solutions are strong.
Estimated annual quantity if adopted:

- For aniche high-value product line: 100,000-500,000 m2 /year of graphene
film.
- For broader consumer electronics integration: 1-5 million m2 /year is
plausible over time.
- For thermal-interface or wafer uses, an alternative metric could be 50,000-
250,000 wafers/year equivalent in pilot/initial deployment.
Likely support mode: More likely strategic investment, JDA, pilot procurement,
or minority equity than grant funding. Large OEMs usually prefer milestone-based
joint development and supply qualification before volume commitments.
Bottom line: Attractive but demanding customer/partner; best pursued with
application-specific performance data and a path to consumer-electronics reliability
testing.

2) LG Display

Website: https://www.lgdisplay.com/

Potential contact targets: CTO office; advanced materials procurement; display
R&D; open innovation/business development.

Why it fits: Display makers are natural targets for transparent conductive films,
barrier layers, touch/sensing films, and flexible display stack materials.

Best-fit use cases:
-  Transparent electrodes in specialty display modules.
- Flexible touch sensors.
- Barrier/interface layers in niche OLED or next-gen display stacks.

Adoption/transition possibility: Medium. Technical fit is excellent, but display
lines are extremely cost/yield sensitive and usually conservative about introducing
new materials into the stack.

Estimated annual quantity if adopted:
- Specialty display program: 50,000-250,000 m2 /year.
- Broader deployment: 0.5-2 million m2 /year.

Likely support mode: JDA/NRE funding, pilot-line trials, qualification
programs, possibly strategic investment through group innovation vehicles rather
than direct grants.



Bottom line: Good strategic target for premium/flexible applications, less likely for
commodity display replacement in the near term.

3) Applied Materials

Website: https://www.appliedmaterials.com/

Potential contact targets: New products group; display and semiconductor
business units; external innovation/scouting; strategic ventures.

Why it fits: As a process-equipment leader, Applied Materials could adopt CVD
graphene less as a raw material buyer for end products and more as a process
enabler/integration partner, helping customers manufacture graphene-enabled
devices.

Best-fit use cases:
- Deposition/transfer/metrology solutions around graphene integration.
- Packaging/interconnect applications.
- Specialty films for advanced logic, memory, and displays.

Adoption/transition possibility: Medium-High as an ecosystem enabler, Low-
Medium as a direct high-volume graphene purchaser. They may prefer to sell tools
and process recipes rather than consume the material themselves at scale.

Estimated annual quantity if adopted:
- Internal development/evaluation: 1,000-10,000 wafers/year equivalent.
-  Customer-demo/pilot support: 10,000-50,000 wafers/year equivalent.

Likely support mode: Strategic investment, co-development, tool/process
collaboration, demo-line support. A supplier relationship with co-marketing may
be more likely than outright grant support.

Bottom line: High-value strategic partner if the company needs process validation
and manufacturability credibility.

4) Saint-Gobain

Website: https://www.saint-gobain.com/

Potential contact targets: Advanced materials R&D; coatings businesses; open
innovation; construction products innovation teams.

Why it fits: Saint-Gobain participates in glass, films, coatings, and advanced
materials where conductive, barrier, anti-corrosion, and smart-surface functionality
could matter.

Best-fit use cases:

- Smart glass and transparent conductive coatings.

- Barrier layers on specialty glazing/films.

- Functional coatings for industrial surfaces.
Adoption/transition possibility: Medium. Product cycles are slower than
consumer electronics, but qualification may be easier in some specialty
architectural/industrial applications if value is clear.
Estimated annual quantity if adopted:

- Specialty smart-glass/film line: 100,000-1,000,000 m2 /year.



- Broader building-products integration: potentially several million m2 /year,
though at much lower acceptable cost per square meter.
Likely support mode: Pilot projects, co-development funding, strategic
procurement, demonstration grants via consortiums/public programs, less
likely to take direct equity unless strategically important.
Bottom line: Good fit for large-area film economics if the graphene process can
meet building-material cost targets.

5) Henkel

Website: https://www.henkel.com/

Potential contact targets: Adhesive Technologies innovation; electronics materials
business development; open innovation/scouting teams.

Why it fits: Henkel sells adhesives and electronics materials. CVD graphene could
be relevant as a film/interfacial material in electronics assembly, thermal
management, sensors, and specialty coatings.

Best-fit use cases:

- Thermal-management laminates/interfaces.

- Conductive or sensing laminates combined with adhesives.

- Protective/barrier surface solutions.
Adoption/transition possibility: Medium-High for formulated systems or
laminates; Medium for pure CVD graphene film integration. Henkel often
commercializes at interfaces with existing manufacturing processes.
Estimated annual quantity if adopted:

- Electronics specialty films: 25,000-200,000 m2 /year initially.

- Ifintegrated into multiple electronics assembly products: 200,000-750,000

m2 /year.

Likely support mode: JDA funding, evaluation agreements, customer-backed
product development, and possibly strategic investment through innovation
channels.
Bottom line: Strong commercialization partner for “graphene inside” component
products rather than commodity film sales.

6) Ballard Power Systems

Website: https://www.ballard.com/

Potential contact targets: CTO/R&D; fuel-cell stack engineering; strategic
sourcing; business development.

Why it fits: Fuel-cell and electrochemical device companies care about conductive,
chemically robust, thin interfacial materials and advanced catalyst
supports/barriers. Not all of these use cases require CVD graphene, but certain
premium performance niches may.

Best-fit use cases:
-  Gas diffusion/electrode interface layers.
- Corrosion-resistant current-collector or bipolar-plate surface treatments.



- Sensing/diagnostics layers.

Adoption/transition possibility: Low-Medium. Technical interest may be real,
but the cost/performance case versus incumbent carbons and coated metals is
difficult.

Estimated annual quantity if adopted:
-  Pilot use: 5,000-25,000 m2 /year.
- Platform-level integration in heavy-duty stacks: 25,000-100,000 m2 /year.

Likely support mode: Pilot collaboration, application testing, government-
backed consortia, possibly procurement-backed development rather than equity.

Bottom line: Worth targeting only with very clear electrochemical durability data.

7) Entegris

Website: https://www.entegris.com/

Potential contact targets: Advanced materials; contamination control;
semiconductor materials scouting; corporate development.

Why it fits: Entegris focuses on semiconductor materials handling, filtration,
contamination control, and specialty materials. CVD graphene may fit membranes,
specialty barriers, and semiconductor materials handling surfaces.

Best-fit use cases:

- Selective membranes/filtration.

- Barrier or anti-contamination surfaces.

- Specialty components in semiconductor fluid handling.
Adoption/transition possibility: Medium in niche high-value modules, Low for
very large film volumes. The strongest fit is likely membranes or component
surfaces, not broad planar-film deployment.

Estimated annual quantity if adopted:

- Membrane/component niche: 1,000-20,000 m2 /year.

- Broader specialty consumables: 20,000-100,000 m2 /year.

Likely support mode: Technical collaboration, pilot qualification, possible
strategic M&A/investment watchlist behavior if a unique membrane advantage
is demonstrated.

Bottom line: Strong if the technology has a contamination-control or separation-
performance edge.

8) Avery Dennison

Website: https://www.averydennison.com/

Potential contact targets: Intelligent labels/RFID innovation; materials group
R&D; external innovation.

Why it fits: Avery Dennison operates in labels, RFID, intelligent packaging, and
specialty materials. CVD graphene could matter for printed/flexible electronics,
sensors, smart labels, and EMI/ESD films.

Best-fit use cases:
- Flexible antennas and conductive films.



- Smart packaging sensors.

-  ESD/EMI functional label constructions.
Adoption/transition possibility: Medium-High in specialty intelligent-label
products if graphene offers flexibility or process advantages.
Estimated annual quantity if adopted:

- Pilot smart-label line: 10,000-100,000 m2 /year.

- Atscaled label adoption: 500,000-3,000,000 m2 /year.
Likely support mode: Pilot procurement, co-development, customer trials,
potentially innovation-partner funding rather than equity.

Bottom line: Attractive if transfer/lamination onto flexible web substrates is robust
and low-cost.

9) Chemours

Website: https://www.chemours.com/

Potential contact targets: Advanced Performance Materials;
TSS/ionomer/membrane businesses; innovation partnerships.

Why it fits: Chemours has fluoromaterials, membranes, and industrial materials
exposure. CVD graphene could complement membrane, barrier, anti-corrosion, or
specialty surface offerings.

Best-fit use cases:
- Barrier/protective films.
-  Membrane enhancements.
-  Corrosion-resistant industrial coatings/surfaces.

Adoption/transition possibility: Low-Medium. Fit is more adjacent than core, but
industrial and membrane angles could justify evaluation.

Estimated annual quantity if adopted:

- Specialty industrial applications: 10,000-100,000 m2 /year.

- Ifused in film/membrane platforms: 100,000-500,000 m2 /year.
Likely support mode: Joint evaluation, application-development support,
consortium/public-program participation.

Bottom line: Secondary target; strongest if paired with membranes or harsh-
environment barrier performance.

10) Bosch

Website: https://www.bosch.com/

Potential contact targets: Bosch Research; sensors business; mobility electronics;
corporate venture/open innovation.

Why it fits: Bosch spans MEMS, sensors, automotive electronics, industrial tech, and
hydrogen systems. CVD graphene is relevant to sensors, MEMS interfaces, thermal
films, EM], and electrochemical systems.

Best-fit use cases:
- Gas/chemical sensors.
- MEMS and microdevice surfaces.



- Automotive electronics thermal /EMI films.
- Hydrogen-system components.

Adoption/transition possibility: Medium-High for sensors, Medium for broader
automotive-electronics integration. Automotive qualification slows scale-up but can

create durable demand once qualified.
 Estimated annual quantity if adopted:
Sensor/MEMS niche: 5,000-50,000 wafers/year equivalent.
Automotive film components: 50,000-300,000 m2 /year.
e Likely support mode: Strategic venture interest, paid pilots, co-development,
public-private project participation.
e Bottom line: One of the better industrial targets if the startup has sensor-specific
performance proof.

Recommendation matrix

Est.
Adoptio annual
n Timeto demand Likely
likelihoo  qualificati if financial Overall
Company Primary fit d on adopted support priority
Samsung Displays, devices, = Medium Long 100k- Strategic High
Electroni thermal, sensors 5M investment,
cs m2/yr DA, pilot
procurement
LG Transparent/flexi Medium Long 50k-2ZM ]DA, pilot- High
Display ble display films m2/yr line support
Applied Process Medium Medium  1k-50k Strategic High
Materials integration/toolin -High wafers/ investment,
g (as yreq. co-dev
enabler)
Saint- Smart glass, Medium Medium 100k- Pilot Mediu
Gobain coatings, films 1M+ funding, co- m-High
m2/yr dev,
demonstrati
on projects
Henkel Electronics Medium Medium 25k- JDA, High
materials, -High 750k evaluation
adhesives m2/yr funding
interfaces
Ballard Fuel-cell Low- Medium- 5k-100k Pilot Mediu
Power interfaces/coating Medium Long m2/yr collaboratio m
Systems s n, grant-

backed



Est.

Adoptio annual
n Timeto demand Likely
likelihoo  qualificati if financial Overall
Company Primary fit d on adopted support priority
programs
Entegris = Membranes, Medium Medium 1k-100k Technical Mediu
contamination m2/yr collaboratio  m-High
control n, strategic
watchlist
Avery Smart Medium Medium 10k-3M Pilot High
Dennison labels/RFID/flexi -High m2/yr procurement
ble electronics , co-dev
Chemour Barriers, Low- Medium 10k- Joint Mediu
S membranes, Medium 500k evaluation, m
industrial surfaces m2/yr consortium
support
Bosch Sensors, Medium Long  5k-50k Strategic High
automotive -High wafers/ venture,
electronics, yror paid pilots,
hydrogen 50k- consortia
300k
m2/yr

Most realistic adoption pathways

Rather than pitching “graphene for everything,” the most credible commercialization
pathways are: 1. Flexible /smart electronics films where sheet flexibility and
transparency matter more than lowest-possible cost. 2. Sensors and MEMS where
material area is small, ASP is high, and performance differentiation can outweigh transfer
cost. 3. Specialty coatings/barriers for premium industrial or architectural products if
large-area manufacturing cost falls enough. 4. Process/tool partnerships with
semiconductor/display equipment vendors that can validate integration. 5.
Electrochemical niches only where durability data clearly beats incumbent
carbons/coated metals.

Financial support assessment by type

Most likely to invest/equity
e  Samsung Electronics / affiliated strategic investment channels
e Bosch / affiliated strategic venture channels
e Applied Materials / strategic technology investment behavior

Most likely to fund pilots or JDAs
e Henkel



e Avery Dennison
e LG Display

e  Saint-Gobain

e  Entegris

Most likely to support through grants/consortia/public-private programs
e Ballard Power Systems
e Bosch
e  Saint-Gobain
e  Chemours

Least likely to provide direct grants

Most large industrial corporations do not directly provide “grants” in the venture sense;
they more commonly provide: - paid feasibility studies, - non-recurring engineering (NRE),
- joint development agreements (JDAs), - pilot-line access, - strategic purchase orders, -
minority venture investments, - consortium participation with public co-funding.

How to approach these companies

e Lead with one application, not platform generality.

e Provide quantitative benchmarks: sheet resistance, transparency, defect density,
transfer cleanliness, adhesion, uniformity, reliability, and target cost roadmap.

e Match the outreach to the buyer:
- OEMs: product performance and reliability.
- Materials companies: manufacturability and formulation/lamination
compatibility.
- Equipment companies: process windows, metrology, and throughput.
e Askinitially for paid pilot evaluation or JDA, not immediate broad adoption.

Key risks that may block adoption
e  CVD graphene transfer remains too expensive or inconsistent.
e Performance gain is incremental vs incumbent alternatives.
e  Customer qualification cycles exceed startup runway.
e [P around growth/transfer/integration is fragmented.
e  Customer needs multilayer systems, not standalone graphene film.

Overall conclusion

The best near-term industrial customers for CVD graphene are companies that can
monetize high-value thin-film performance rather than lowest-cost conductive area. The
top targets are Samsung Electronics, Bosch, Henkel, Applied Materials, Avery
Dennison, and LG Display, with Saint-Gobain attractive for large-area specialty surfaces.
If a developing company seeks financing support, the most probable routes are strategic
investment plus JDA/pilot funding from electronics and industrial groups, while grant-



like support is more likely to come indirectly via consortia and government-partnered
programs than as a direct corporate grant.
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Note on estimates

Demand quantities are order-of-magnitude estimates based on plausible use of continuous
CVD graphene film in the identified applications. They should be treated as strategic
planning assumptions, not procurement forecasts.

CVD Graphene in the Leisure Industry

Scope and framing

This memo identifies leisure-industry companies that could plausibly benefit from CVD
graphene and assesses: - likely fit by product line or service, - practical likelihood of



adoption or transition, - estimated annual quantity needs if adopted, - and likelihood /type
of financial support for a developing graphene company.

Here, CVD graphene is treated as high-quality graphene film or sheet grown by chemical
vapor deposition and then transferred or integrated into a substrate. In leisure markets,
the best fits are typically premium, performance-sensitive, sensing-enabled, or
thermal-management-enabled products, rather than commodity volume products.

Key assumptions on where CVD graphene fits

Compared with cheaper carbon additives or graphene nanoplatelets, CVD graphene is more
attractive where the value comes from one or more of these properties: - very low sheet
resistance at low added weight, - thin-film heating capability, - strain sensing / biosignal
sensing, - EMI shielding / antennas / flexible electronics, - barrier layers or transparent
conductive layers, - premium brand positioning through high-performance materials.

Less attractive uses: - bulk structural reinforcement in mass-market sporting goods, -
commodity apparel laminates, - low-margin hardgoods where transfer/process cost
dominates.

Recommended target companies

Likely
Adoptio  annual
Why CVD n quantity  Likely
graphene is likelihoo if financing
Company Leisure segment relevant d adopted  posture
Adidas Footwear, apparel, smartinsoles, Medium 20,000- Strategic pilot
wearables heating 150,000 funding,
collaboration elements, m?/yrof  supplier
conductive graphene development,
layers, premium film possibly
innovation equivale  venture/equi
capsules nt for ty via

pilot-to-  innovation
capsule vehicles

scale
Nike Footwear, apparel, smart footwear, Medium 30,000- Pilot
athlete tech sensing apparel, 200,000 development
thermal m?/yr agreements;
management, venture/equi
connected sport ty possible
products via startup
programs
Specialized Cycling equipment lightweight Medium- 2,000- Co-
Bicycle Sensors, High 20,000 development,

Component integrated m?/yr minority



Likely

Adoptio  annual
Why CVD n quantity  Likely
graphene is likelihoo if financing
Company Leisure segment relevant d adopted  posture
S heating, strategic
battery/EMI investment
interfaces, possible
premium
connected gear
Head Skis, racquets, premium smart  Medium 3,000- Mostly
water sports equipment, 25,000 commercial
strain-sensing m?/yr partnership;
laminates, less likely
heated formal VC
gear/accessories
Wilson Racquet sports, smart racquets, Medium 2,000- Pilot
Sporting balls, team sports  training sensors, 15,000 purchasing
Goods gear premium m?/yr and co-dev;
accessories equity less
likely
Callaway /  Golf clubs, balls, club/shaft Medium  2,000- Strategic
Topgolf wearable/connect sensing, training 18,000 development
Callaway ed golf ecosystem  mats, premium m?/yr funding or JV-
Brands golf apparel style project
heating/sensing more likely
than venture
arm
Amer Outdoor, winter heated High for  10,000- Supplier
Sports sports outerwear, niche 60,000 qualification,
(Arc’teryx, avalanche/safet premiu  m?/yr premium-
Salomon, y electronics, m use product co-
Atomic, smart funding,
Wilson- skis/boots, possible
owned premium alpine strategic
historically gear investment
separate
ecosystem
comparato
r)
YETI Premium outdoor de-icing/heating Low- 500- Commercial
leisure gear surfaces, smart Medium 5,000 trial only;
lids/accessories, m?/yr financing
sensor patches unlikely



Likely
Adoptio  annual

Why CVD n quantity  Likely
graphene is likelihoo if financing
Company Leisure segment relevant d adopted  posture
Garmin Outdoor conductive films, High 5,000- Strong
recreation antennas, 40,000 candidate for
electronics, sensors, thermal m?/yr supplier-
cycling, marine, spreaders in funded NRE
fitness wearable/outdo or strategic
or products development
support
BRP Powersports, de-icing, EMI Medium- 15,000- Co-
marine leisure shielding, touch  High 80,000 development
surfaces, smart m?/yr funding and
seating/heating supplier
in premium tooling
vehicles support likely

Company-by-company assessment
1) Adidas

Website: https://www.adidas.com

Potential contact targets: innovation/open innovation team, materials innovation,
advanced concepts, sustainability innovation, corporate development. General
press/contact gateways may be the practical entry point if named contacts are unavailable.

Why it fits Adidas has a long history of commercializing visible materials innovation in
footwear and apparel and has previously launched advanced-manufacturing concepts such
as Futurecraft initiatives. That makes it a plausible buyer for premium graphene-enabled
product capsules.

Best CVD graphene applications - conductive film in smart insoles and pressure-sensing
footwear, - thin-film heaters in boots, gloves, or recovery products, - lightweight antennas /
conductive traces in connected apparel, - premium thermal spreaders in wearable
electronics collaborations.

Adoption/transition assessment - Near-term: limited capsule launches or athlete-
performance trials. - Barrier: CVD graphene transfer cost and durability through flex/wash
cycles. - Overall: Medium. Adidas can adopt in a narrow high-end line faster than in
mainstream footwear.

Estimated annual quantity If Adidas launched a premium smart/heated footwear and
apparel capsule of roughly 50,000-250,000 units/year using 0.4-0.8 m? of film-equivalent
per unit across inserts, traces, or cut patterns, demand could reach about 20,000-150,000
m?/year.



Financial support outlook Adidas is more likely to support through: - funded
development programs, - qualification budgets, - joint pilot production, - or possibly
strategic minority investment through venture /innovation structures.

Most likely support type: pilot funding first; equity second.

2) Nike

Website: https://www.nike.com

Potential contact targets: Nike Valiant Labs / Nike Vantage-type startup engagement
programs, advanced innovation, materials innovation, corporate strategy, venture/startup
partnership teams.

Why it fits Nike consistently experiments with performance materials, athlete data, and
connected product concepts. CVD graphene could fit where the material enables sensing or
thermal functionality without a significant mass penalty.

Best applications - pressure and gait sensing in footwear, - electrically heated recovery or
cold-weather products, - conductive apparel zones, - integrated antennas or low-profile
conductive films for connected gear.

Adoption/transition assessment - Nike’s scale is an advantage for pilots but a challenge
for cost-down. - If durability and manufacturing yield are proven, Nike could move quickly
in premium verticals. - Overall: Medium likelihood, strongest in elite/performance sub-
lines.

Estimated annual quantity For 75,000-300,000 premium units/year at about 0.4-0.7 m?
equivalent graphene film per unit, expected need is roughly 30,000-200,000 m?/year.

Financial support outlook Nike is more likely than many leisure brands to engage
startups through accelerator, innovation challenge, or strategic partnership models before
a procurement-scale contract.

Most likely support type: pilot, challenge grant, or minority strategic investment.

3) Specialized Bicycle Components

Website: https://www.specialized.com/us/en/about-us
Potential contact targets: R&D leadership, body geometry team, e-bike systems,
helmets/protection engineering, business development.

Why it fits Specialized sells high-ASP products where small performance gains matter.
Cycling also benefits from lightweight sensing and heating for gloves, insoles, saddles,
batteries, and helmets.



Best applications - strain or pressure sensors in saddles/shoes, - thermal spreaders and
EMI layers in e-bike electronics, - heated gloves/insoles/accessories, - smart helmet or
protective-equipment conductive layers.

Adoption/transition assessment - Premium cycling customers tolerate higher prices. -
Product certification and ruggedization are manageable versus mass apparel. - Overall:
Medium-High.

Estimated annual quantity For focused deployment into premium accessories and
selected bike/e-bike electronics, likely need is around 2,000-20,000 m?/year.

Financial support outlook Likely path is direct co-development with engineering teams,
paid prototyping, and exclusive early-access supply options. Formal corporate venture
activity is less visible than at major apparel groups.

Most likely support type: co-development funding; possible minority strategic stake if the
technology strongly differentiates cycling systems.

4) Head

Website: https://www.head.com
Potential contact targets: product development for racquet sports and winter sports,
materials engineering, innovation leadership.

Why it fits Head already competes on advanced materials and premium performance
claims in skis, tennis, and water sports. CVD graphene is interesting if it enables embedded
sensing rather than just a marketing material story.

Best applications - strain-monitoring in skis or racquets, - heated winter sports
accessories, - thin conductive layers for smart bindings/boots, - connected training
equipment.

Adoption/transition assessment - Technically plausible in premium gear. - Lower
organizational scale may constrain extensive material platform bets. - Overall: Medium.

Estimated annual quantity Initial adoption across premium snow-sport and racquet
accessories likely implies 3,000-25,000 m?/year.

Financial support outlook More likely commercial/pilot support than corporate venture
investing.

Most likely support type: funded prototype program, guaranteed purchase commitments,
tooling support.




5) Wilson Sporting Goods

Website: https://www.wilson.com
Potential contact targets: advanced product creation, innovation, digital/smart sports
product leadership.

Why it fits Wilson has brand strength in racquet sports and training products, where
smart-equipment features can command premium pricing.

Best applications - smart racquet inserts, - sensorized training surfaces, - conductive grip
or handle layers, - heated or sensing accessories.

Adoption/transition assessment - Good fit in training and connected products. - Less
likely for broad structural use in balls or commodity gear. - Overall: Medium.

Estimated annual quantity A realistic early rollout would be 2,000-15,000 m?/year.

Financial support outlook Likely procurement-led. Equity investment is less likely absent
a parent-company venture mandate.

Most likely support type: pilot PO, development agreement, channel partnership.

6) Topgolf Callaway Brands / Callaway Golf

Website: https://www.topgolfcallawaybrands.com or https://www.callawaygolf.com
Potential contact targets: R&D, connected golf, Topgolf technology partnerships,
corporate development.

Why it fits Golf is receptive to premium materials and data-enabled training. Topgolf’s
entertainment platform also opens non-club use cases like sensing mats or venue
hardware.

Best applications - swing/shaft sensing layers, - sensorized grips, - training mats and bay
electronics, - thin heaters in premium outerwear/accessories.

Adoption/transition assessment - Good niche economics. - Slower if integration requires
major club certification changes. - Overall: Medium.

Estimated annual quantity Across premium clubs, accessories, and training hardware:
2,000-18,000 m?/year.

Financial support outlook Most likely support is strategic development funding tied to a
product collaboration; less likely a formal venture investment.

Most likely support type: JV-like development agreement or paid pilot.




7) Amer Sports / premium outdoor and winter brands

Website: https://www.amer-sports.com
Potential contact targets: Salomon innovation, Arc’teryx advanced concepts, Atomic R&D,
corporate innovation, materials teams.

Why it fits Outdoor and alpine categories reward weight savings, thermal performance,
and rugged sensing. Premium outerwear and winter gear can absorb expensive materials
better than mass-market categories.

Best applications - heated ski boots/gloves/jackets, - avalanche or safety-device
integration, - ski/boot strain sensing, - conductive laminates in technical apparel and packs.

Adoption/transition assessment - One of the strongest leisure fits for CVD graphene
because customers already pay for performance and severe-environment functionality. -
Overall: High for niche premium use.

Estimated annual quantity If deployed across several premium winter/outdoor SKUs, a
likely range is 10,000-60,000 m?/year.

Financial support outlook These brands commonly co-develop with specialty material
suppliers; a strategic equity position is plausible if the material is clearly category-defining.

Most likely support type: co-funded pilots and exclusive launch partnership; equity
possible.

8) YETI

Website: https://www.yeti.com
Potential contact targets: product innovation, hardgoods engineering, corporate
development.

Why it fits YETI focuses on premium outdoor hardgoods. CVD graphene is a stretch for
core coolers/drinkware, but could matter in smart accessories or de-icing/heating
surfaces.

Best applications - heated lids or bottle accessories, - sensor patches for coolers/storage, -
conductive films in premium add-ons.

Adoption/transition assessment - Limited strategic adjacency. - Unlikely in core
products unless tied to smart connected accessories. - Overall: Low-Medium.

Estimated annual quantity Likely only 500-5,000 m?/year in accessory-scale adoption.

Financial support outlook Unlikely to invest in a graphene platform company; more likely
to buy components after validation.

Most likely support type: commercial trial only.




9) Garmin

Website: https://www.garmin.com
Potential contact targets: outdoor wearables engineering, cycling product management,
strategic sourcing, advanced technology.

Why it fits Garmin sells premium outdoor electronics where thin conductive films,
antennas, thermal spreaders, and flexible sensors are directly relevant.

Best applications - wearable sensors, - transparent/flexible conductive layers, - antennas
or EMI shielding, - heat spreading in compact outdoor electronics.

Adoption/transition assessment This is among the best product-function fits because
Garmin already integrates high-value electronics and can justify advanced materials.

Overall: High.

Estimated annual quantity For selective integration into wearable and cycling
electronics, likely need is 5,000-40,000 m?/year.

Financial support outlook Garmin is a strong candidate for NRE-style development
funding, supplier qualification support, and long-term supply agreements. Equity is
possible but less certain.

Most likely support type: paid engineering development and supply agreement.

10) BRP

Website: https://www.brp.com
Potential contact targets: advanced engineering, marine innovation, powersports
accessories, corporate development.

Why it fits Powersports and marine leisure products benefit from lightweight heaters, de-
icing elements, EMI shielding, and rugged thin-film electronics.

Best applications - heated seats, grips, visors, - de-icing surfaces, - EMI shielding and
conductive layers in vehicle electronics, - smart panels and touch interfaces.

Adoption/transition assessment - Good environmental fit and clear utility. - Automotive-
style qualification cycles may slow adoption. - Overall: Medium-High.

Estimated annual quantity If deployed into premium accessories and selected OEM
surfaces, expected need is 15,000-80,000 m?/year.

Financial support outlook Likely support through supplier-development funding and
platform-specific commercialization deals rather than venture investing.

Most likely support type: co-development contract and tooling support.



Cross-company recommendation matrix

Ease of Willingness

Strategic technical to pay Scale if Finance/support

Company fit integration premium successful likelihood Priority
Garmin 5 4 4 3 4 Tier1
Amer 5 3 5 4 4 Tier1
Sports

brands

Specialized 4 4 5 2 3 Tierl
BRP 4 3 4 4 4 Tier1
Adidas 4 2 4 5 4 Tier 2
Nike 4 2 4 5 4 Tier2
Head 4 3 4 2 2 Tier 2
Wilson 3 3 4 2 2 Tier 2
Callaway 3 3 4 2 3 Tier 2
YETI 2 4 3 1 1 Tier3

Bottom-line conclusions

1.

Best near-term leisure targets are premium electronics-adjacent and
winter/outdoor products, not mass commodity sporting goods.

Garmin, Amer Sports-brand ecosystems, Specialized, and BRP look strongest
because the value proposition can be tied to sensing, heating, EMI, or thermal
management rather than vague “stronger/lighter” claims.

Nike and Adidas are strategically interesting and potentially large-volume, but they
are harder to convert because CVD graphene must survive consumer-scale cost,
durability, and manufacturing constraints.

Most likely financial support from leisure companies is paid pilot work, supplier
qualification funding, tooling/NRE support, or exclusive-launch commercial
agreements.

Equity investment is plausible but less common unless the target company has a
visible venture arm or a strong open-innovation mandate.

Sources and references

Note: s
access

everal brand websites use dynamic pages or anti-bot controls. Where direct page
was limited, this memo relies on accessible company pages, investor/brand

overview pages, and widely available company materials.

1.

2.

Specialized “About Us” page: https://www.specialized.com/us/en/about-us

Adidas corporate/news and innovation history, including Futurecraft-related
announcements: https://www.adidas-group.com and https://news.adidas.com



3. Nike news / startup and innovation program materials: https://news.nike.com
4. Garmin corporate site and product ecosystem: https://www.garmin.com

5. BRP corporate site: https://www.brp.com

6. Head company site: https://www.head.com

7. Wilson brand/company site: https://www.wilson.com and group brand pages

8. Callaway / Topgolf Callaway Brands corporate materials:
https://www.topgolfcallawaybrands.com and https://www.callawaygolf.com

9. Amer Sports corporate site and brand portfolio: https://www.amer-sports.com

10. YETI corporate / investor materials: https://www.yeti.com and
https://investors.yeti.com

Method note

Quantity estimates are directional and based on: - likely first-adoption SKU counts, -
plausible graphene film area consumed per unit in sensing/heating/conductive functions, -
and expected initial rollout behavior for premium leisure products.

These are screening estimates, not engineering BOM commitments.

Companies for CVD Graphene in Manufacturing Industry

Scope and framing

CVD graphene is most likely to be adopted where manufacturers value one or more of the
following: ultra-thin conductive films, transparent electrodes, barrier layers, thermal
spreading, EMI shielding, advanced sensors, or high-performance membranes. In heavy
manufacturing, adoption is constrained by transfer yield, sheet size, defect density,
integration into existing process flows, and cost versus incumbent materials such as
copper, ITO, polymer films, carbon black, and metal meshes.

This memo identifies companies with plausible strategic interest, assesses adoption
likelihood, estimates annual quantity if adopted, and evaluates the form of financial
support each company is most likely to offer to a developing supplier.



Key assumptions used in quantity estimates

e Electronics / displays / semiconductors: quantity is estimated in square meters
of graphene film per year, because CVD graphene is typically supplied or integrated
as sheet material on foils/wafers/substrates.

e Industrial sensors / membranes: quantity is estimated in square meters per year
of active film area.

e Automotive / aerospace / industrial equipment: where use is in coatings,
heaters, EMI layers, or specialty laminates, quantity is also estimated in square
meters per year.

e Estimates are directional scenario values for initial commercial adoption, not full
theoretical saturation.

Summary recommendation matrix

Adoption
likelihoo Est. annual
Why interested in d(3-5 quantity if Likely financial support
Company CVD graphene yrs) adopted mode
Samsung flexible electronics, Medium- 100,000- Venture/equity, ]V,
Electronic thermal management, High 500,000 m?/yr development funding
S sensors, advanced
batteries/materials
R&D
LG transparent Medium 50,000-250,000 Strategic development
Display conductors, m?/yr agreement, pilot
flexible/large-area funding
display materials
Corning specialty glass + Medium 20,000-100,000 Joint development,
advanced materials m?/yr minority investment
for electronics possible
interfaces
Applied semiconductor/displa Medium- 5,000-30,000 Equity less likely;
Materials  y process tools; could High m?/yr partnership/customer-
enable graphene internally/dem development more
integration o; far larger tool likely
pull-through
Intel advanced packaging, Medium  10,000-50,000 Intel Capital or
thermal spreading, m?/yr strategic R&D
interconnect research agreement
TSMC advanced materials Low- 20,000-80,000 Joint qualification,
for process Medium m?/yr supplier development
integration and
packaging
Airbus structural health Medium 30,000-120,000 Grants/JDAs/consortiu



Adoption

likelihoo Est. annual

Why interested in d(3-5 quantity if Likely financial support

Company CVD graphene yrs) adopted mode
monitoring, m?/yr m participation
lightning/EMI, de-
icing, lightweight
systems

Boeing aircraft sensing, Medium 20,000-100,000 R&D contract, supplier
thermal /EMI, m?/yr qualification funding
specialty films

BMW in-cabin electronics, Medium 15,000-75,000 BMW Startup Garage

Group Sensors, m?/yr pilot, venture
lightweight/EMI, participation
battery systems

Bosch MEMS, sensors, High 25,000-120,000 Corporate venture,
industrial electronics, m?/yr strategic pilot, co-
hydrogen/energy development
systems

Siemens industrial sensors, Medium 10,000-60,000 Co-development,
electrification m?/yr grant/consortium,
equipment, digital procurement pilot
industries

Honeywel sensing, aerospace Medium  10,000-50,000 Strategic partnership,

1

systems, industrial
controls

m?/yr

pilot procurement

1) Samsung Electronics
e  Website: https://www.samsung.com/

e Contact targets: Samsung Ventures, Samsung Research, open innovation /
advanced materials teams (public routing generally through corporate and venture

sites)

Why Samsung would care

Samsung has a long history in advanced materials, flexible electronics, semiconductors, and
battery-related R&D. CVD graphene fits Samsung’s known interests in: - transparent
conductive layers as alternatives/complements to ITO, - thermal management for dense
consumer electronics, - next-generation sensors, - advanced battery materials and

interfaces.



Adoption possibility

Medium-High. Samsung has the technical capability and strategic motive, but would
require strict process compatibility, very high uniformity, and cost reduction. Best near-
term fit is not mass replacement of existing conductors, but niche uses in premium devices,
thermal spreading, sensors, or specialty stacks.

Estimated quantity if adopted
o Pilot/early deployment: 100,000-500,000 m?/yr

e This assumes use in selected product lines or components rather than portfolio-
wide substitution.

Likely support form

e  Mostlikely: strategic equity via venture arm, paid joint development, or supplier
qualification funding.

e Less likely: grants directly, unless tied to regional /public research programs.
Assessment

Samsung is one of the strongest strategic targets because it can both absorb material risk
and create high-value niches where graphene’s performance matters more than raw cost.

2) LG Display
Website: https://www.lgdisplay.com/

e Contact targets: technology strategy, procurement for advanced materials, open
innovation channels

Why LG Display would care

Display makers need transparent conductive materials, flexible substrates, thin barrier
layers, and novel thermal/electrical films. CVD graphene is especially relevant where
brittleness of conventional transparent conductors is problematic.

Adoption possibility

Medium. The fit is real, but incumbent display supply chains are extremely optimized.
Adoption would likely begin in specialty displays, touch layers, or experimental form
factors.

Estimated quantity if adopted
e 50,000-250,000 m?/yr in early product-specific deployment.

Likely support form

e  Mostlikely: development agreement, pilot line funding, structured supply
collaboration.

e Less likely: direct equity unless through affiliated strategic investment activity.



Assessment

A good application-fit target, but qualification barriers are very high.

3) Corning
e  Website: https://www.corning.com/

e Contact targets: Corning Emerging Innovations, advanced materials business
development

Why Corning would care

Corning sits at the interface of glass, ceramics, and advanced materials for electronics and
industrial markets. CVD graphene can complement ultra-thin glass, cover glass, photonics
interfaces, and specialty coatings/barrier concepts.

Adoption possibility

Medium. Corning is likely to evaluate graphene where it can be integrated into
differentiated premium materials systems rather than as a stand-alone commodity film.

Estimated quantity if adopted
e 20,000-100,000 m?/yr for specialty electronics/material stacks.

Likely support form
e  Mostlikely: joint development agreement, funded evaluation program.
e Possible: minority strategic investment if graphene unlocks a platform product.

Assessment

Corning is attractive because it can create system-level products around graphene,
improving odds of economic justification.

4) Applied Materials

Website: https://www.appliedmaterials.com/

o Contact targets: Applied Ventures, business development in semicon/display
materials engineering

Why Applied Materials would care

Applied Materials sells the manufacturing infrastructure used by semiconductor and
display manufacturers. If CVD graphene becomes process-relevant, Applied can benefit by
enabling deposition, transfer, metrology, inspection, and integration tools.



Adoption possibility

Medium-High. Applied is less likely to be a large end-user of graphene film itself, but
highly likely to track and potentially support enabling process technology that stimulates
tool demand.

Estimated quantity if adopted

e 5,000-30,000 m?/yr equivalent internally or through demo/partner qualification
use.

e  Strategic value could be much larger through downstream customer adoption
enabled by Applied tools.

Likely support form
e  Mostlikely: venture investment, co-development, process integration partnership.
e Less likely: major direct material purchasing early on.

Assessment

An important ecosystem player even if not the largest direct volume buyer.

5) Intel
Website: https://www.intel.com/

e Contact targets: Intel Capital, advanced packaging/materials teams, Intel Foundry
ecosystem contacts

Why Intel would care

Intel has strong interests in advanced packaging, high-density interconnects, thermal
management, and next-generation process materials. CVD graphene is relevant for heat
spreading, sensors, certain interconnect concepts, and packaging layers.

Adoption possibility

Medium. Intel is technically capable, but manufacturing qualification standards are
extremely demanding. Adoption is most plausible in packaging-level thermal or specialty
layer applications before front-end transistor integration.

Estimated quantity if adopted
e 10,000-50,000 m?/yr equivalent for packaging/thermal/specialty deployment.

Likely support form
e  Mostlikely: Intel Capital investment or funded technical collaboration.
e Less likely: grant support outside public-private programs.



Assessment

A credible strategic investor/customer candidate if a supplier can demonstrate integration-
ready material quality and reproducibility.

6) TSMC

e  Website: https://www.tsmc.com/
e Contact targets: advanced packaging/materials sourcing, corporate R&D

Why TSMC would care

As a foundry leader, TSMC evaluates advanced materials that improve packaging density,
thermals, reliability, or future device architectures.

Adoption possibility

Low-Medium. TSMC is conservative on process changes and will only adopt when
reliability, yield impact, and supply assurance are overwhelming. Packaging and thermal
interfaces are more realistic than FEOL substitution.

Estimated quantity if adopted
e 20,000-80,000 m?/yr if adopted in specialty packaging or thermal layers.

Likely support form
e  Mostlikely: supplier qualification, co-development, NRE-style technical support.
e Lesslikely: equity investment.

Assessment

A high-value but difficult account.

7) Airbus
e  Website: https://www.airbus.com/
e Contact targets: Airbus innovation, materials & processes teams, Airbus Ventures

Why Airbus would care

Aerospace values lightweight multifunctional materials. CVD graphene is interesting for: -
structural health monitoring, - de-icing/heating films, - EMI/lightning-related surface
functions, - barrier and sensing layers.

Adoption possibility

Medium. Aerospace certification is slow, but adoption in non-primary structures, interiors,
sensors, or maintenance systems is realistic.



Estimated quantity if adopted

e 30,000-120,000 m?/yr across aircraft platforms and aftermarket specialty
systems.

Likely support form

e  Mostlikely: consortium grants, demonstration contracts, venture investment
through Airbus Ventures, or joint trials.

Assessment

Strong strategic fit where performance and weight savings matter more than low material
cost.

8) Boeing
Website: https://www.boeing.com/

e Contact targets: Boeing HorizonX-style innovation contacts / corporate innovation
/ advanced materials groups

Why Boeing would care

Similar to Airbus, Boeing has incentive to adopt multifunctional thin films for sensing,
thermal management, and EMI-related applications.

Adoption possibility

Medium. Certification slows adoption, but aerospace economics can justify high-value
materials in niche functions.

Estimated quantity if adopted
e 20,000-100,000 m?/yr in specialty film-enabled applications.

Likely support form
e  Mostlikely: funded pilot, supplier development contract, strategic partnership.

e Possible: venture-style support where an external startup addresses a roadmap
need.

Assessment

Best approached through subsystem applications rather than broad materials substitution.

9) BMW Group

e  Website: https://www.bmwgroup.com/

e Contact targets: BMW Startup Garage, BMW i Ventures, materials engineering /
battery innovation teams



Why BMW would care

Automotive OEMs are interested in lightweighting, in-cabin electronics, battery systems,
smart surfaces, defog/de-ice films, and EMI management. CVD graphene could fit premium
vehicles first.

Adoption possibility

Medium. Automotive is cost-sensitive, but premium applications and EV architectures
create openings for advanced materials.

Estimated quantity if adopted
e 15,000-75,000 m?/yr for selected models or component categories.

Likely support form

e  Mostlikely: pilot procurement via startup programs, venture investment through
affiliated funds, joint development with Tier 1s.

Assessment

A realistic early adopter in premium or innovation-heavy vehicle platforms, especially if
graphene is embedded in a subsystem instead of sold as raw film.

10) Bosch
Website: https://www.bosch.com/

. Contact targets: Bosch Ventures, Bosch Research, Bosch Sensortec / industrial
technology business units

Why Bosch would care

Bosch is especially relevant because it operates in sensors, industrial equipment, mobility
electronics, and energy systems. CVD graphene is highly aligned with: -

gas/chemical /biosensing, - MEMS-adjacent materials, - thermal/electrical interfaces, -
industrial monitoring.

Adoption possibility

High. Among industrial groups, Bosch may have one of the strongest fit profiles because
many of its businesses can use small amounts of high-value advanced materials in sensing
and electronics.

Estimated quantity if adopted
e 25,000-120,000 m?/yr aggregate across sensor and electronics applications.

Likely support form

e  Mostlikely: Bosch Ventures equity, paid pilot, co-development, strategic supply
qualification.



Assessment

One of the best targets for both adoption and financial support.

11) Siemens
Website: https://www.siemens.com/

e Contact targets: Siemens Technology, Siemens for Startups, business units in smart
infrastructure and digital industries

Why Siemens would care

Siemens has broad industrial exposure in electrification, automation, smart infrastructure,
and sensors. CVD graphene could be relevant to industrial sensing, conductive /thermal
layers, energy systems, and smart surfaces.

Adoption possibility

Medium. Siemens is a logical development partner, especially where graphene improves
reliability, sensing accuracy, or energy efficiency.

Estimated quantity if adopted
e 10,000-60,000 m?/yr in targeted industrial product lines.

Likely support form

e  Mostlikely: co-development, reference-customer pilots, consortium/project
participation.
e Lesslikely: direct large equity unless through dedicated investment channels.

Assessment

Good partner for industrial validation, though not necessarily the fastest scale buyer.

12) Honeywell
Website: https://www.honeywell.com/

e Contact targets: Honeywell Ventures, aerospace and industrial sensing business
development

Why Honeywell would care

Honeywell’s aerospace, industrial automation, warehouse, and sensing portfolios create
multiple insertion points for CVD graphene-based sensors, heaters, conductive films, and
protective layers.



Adoption possibility

Medium. Honeywell is likely to adopt where graphene delivers measurable reliability or
sensor performance gains.

Estimated quantity if adopted
e 10,000-50,000 m?/yr initially.

Likely support form

e  Mostlikely: pilot procurement, strategic partnership, potential venture
participation.

Assessment

Promising diversified industrial target with several commercialization paths.

Cross-company observations

Best near-term application categories
1. Sensors: gas, strain, pressure, biosensing, condition monitoring.
2. Thermal management: heat spreaders for electronics, specialty heaters, de-icing

films.

3. Transparent/flexible conductive layers: selective use in premium electronics and
displays.

4. EMI shielding / multifunctional laminates: aerospace, automotive, industrial
electronics.

5. Membranes and barriers: longer-term, but meaningful for filtration and specialty
industrial separation.

Biggest barriers to adoption
e  Sheet uniformity and defect density
e  Transfer process complexity and contamination control
e Integration into incumbent manufacturing lines
. Qualification times in aerospace, automotive, semiconductor markets
e Costversus incumbent materials
e  Multi-source supply and bankability

Most likely buyer archetypes
e  Companies with high-value, low-area applications adopt first.
e Companies where graphene is sold as part of a subsystem or premium device, not
as a commodity material, are more likely to proceed.
e  Toolmakers and industrial conglomerates may provide development support
earlier than they provide large-volume purchase orders.



Overall ranking by combined commercial and funding attractiveness
1. Bosch

Samsung Electronics

Applied Materials

Intel

Airbus

BMW Group

Honeywell

LG Display

Corning

Siemens

. Boeing

. TSMC

OO0 N W

=
N RO

References and sources

Note: Several corporate sites are regionally restricted or script-heavy. The assessment
below relies on accessible public company websites, investor/open-innovation pages, and
widely documented company activities in advanced materials, semiconductors, displays,
aerospace materials, sensors, batteries, and startup engagement.

Company websites / programs
e  Samsung: https://www.samsung.com/
e LG Display: https://www.lgdisplay.com/
e  Corning: https://www.corning.com/
e Applied Materials: https://www.appliedmaterials.com/
e Intel: https://www.intel.com/
e  TSMC: https://www.tsmc.com/
e Airbus: https://www.airbus.com/
e  Boeing: https://www.boeing.com/
e  BMW Group: https://www.bmwgroup.com/
e  Bosch: https://www.bosch.com/
e Siemens: https://www.siemens.com/
e  Honeywell: https://www.honeywell.com/

Funding / innovation channels commonly associated with these firms
e  Samsung Ventures
e Applied Ventures
e Intel Capital
e Airbus Ventures
e  BMW Startup Garage / BMW i Ventures
e  Bosch Ventures



e Honeywell Ventures

Technical basis for CVD graphene relevance

e  Publicly documented industry interest in graphene for transparent conductors,
thermal management, flexible electronics, sensors, membranes, composites, and
energy storage.

e  General manufacturing knowledge that CVD graphene is most suitable where large-
area, thin-film, electronics-grade graphene is needed rather than bulk filler
applications.

Bottom line

The most realistic industrial path for CVD graphene is not immediate broad replacement
of incumbent materials. It is selective insertion into high-value manufacturing
applications where atomic-scale thinness, conductivity, flexibility, barrier behavior, or
sensing performance produce an economic advantage. The best corporate targets are
therefore those with advanced materials roadmaps, strong pilot budgets, and established
venture/open-innovation mechanisms—especially Bosch, Samsung, Applied Materials,
Intel, Airbus, and BMW.

Companies in marine that could adopt CVD graphene

Scope and framing

CVD graphene is not yet a standard marine input like epoxy, copper biocide, or fiberglass.
In marine, the most plausible early adoption paths are:

1. Barrier / anti-corrosion films and laminates on high-value components, sensors,
battery packs, and electronics housings.

2. Additive in advanced marine coatings or surface systems where graphene-
derived materials can improve barrier performance, wear resistance, conductivity,
or foul-release behavior. In practice, many commercial marine products today use
graphene nanoplatelets or graphene oxide rather than large-area monolayer CVD
graphene, so transition risk is meaningful.

3. Conductive / sensing layers for structural health monitoring, ice detection, strain
sensing, corrosion sensing, or smart vessel surfaces.

4. Specialty membranes and electrodes for onboard water treatment, hydrogen
systems, and electrochemical equipment.

Because the request is specifically about CVD graphene, this memo emphasizes firms with
enough technical capability, decarbonisation pressure, or premium-performance
applications to justify a higher-cost material. For many companies, the first realistic route
is hybrid adoption: start with CVD graphene in premium components or demonstrators,



then decide whether to scale, substitute with cheaper graphene formats, or keep CVD only
for niche systems.

Core benefits of CVD graphene in marine

Very high barrier performance at very low thickness, potentially useful against
moisture, oxygen, and corrosive species when integrated correctly.

High electrical and thermal conductivity for sensors, EMI shielding, heating/de-
icing, and battery/electronics protection.

Very low weight addition relative to metal foils or thicker coatings.

Potential to enable smart surfaces and embedded sensing on hulls, structures, and
equipment.

Potential fuel/emissions benefit indirectly if used in drag-reducing, antifouling-
supporting, lighter-weight, or longer-life systems.

Main adoption constraints

Large-area transfer, defect control, adhesion, durability, and repairability remain
nontrivial.

Marine qualification cycles are slow and conservative.

For hull-scale coatings, cost per square meter and field application practicality are
major barriers.

Many marine use cases can be served more cheaply by conventional coatings,
GNP/GO additives, composites, or metallic barriers.

Therefore, the best early adopters are companies with either: (a) high-value marine
assets, (b) advanced coatings programs, (c) autonomy/sensor-heavy vessels, or (d)
clear decarbonisation / maintenance-reduction mandates.

Target company assessments

1) Hempel

Website: https://www.hempel.com
Why interested: Hempel explicitly markets advanced coating solutions for marine
applications and states a 2030 ambition to help customers reduce emissions by 50
million tonnes of CO2Ze through its solutions and sustainability agenda. That makes
lower-drag, longer-life, corrosion-resistant surfaces strategically relevant.
Fit for CVD graphene: Best fit is not immediate hull-wide monolayer deployment,
but rather premium barrier layers, smart coatings, corrosion-monitoring patches, or
high-end foul-release / tie-layer systems in R&D.
Adoption likelihood: Medium. Strategically aligned, but conservative qualification
and cost barriers mean Hempel would likely test CVD graphene in pilot systems
first, then decide whether cheaper graphene derivatives outperform on cost.
Transition path:

1. Lab validation in marine topcoats/primers or sensor patches.

2. Patch trials on niche high-value vessels or splash-zone assets.



3. If successful, use as a premium product-line option rather than fleetwide
standard.

Estimated annual quantity if adopted:

- Pilot phase: 1,000-10,000 m?/year of CVD graphene film equivalent.

- Premium commercial phase: 25,000-100,000 m?/year.

- Hull-wide use across mainstream coatings would require far larger area, but

that is unlikely near term.

Likely financial support mode: More likely joint development agreement, paid
pilot, or strategic supplier partnership than equity. Could co-fund testing and
qualification.
Contact targets: Marine business development, Group R&D / innovation,
sustainability partnerships, corporate contact pages.
Evidence / sources: Hempel marine applications pages and sustainability pages
describing marine focus and emissions-reduction ambition.

2) Wartsila Marine

Website: https://www.wartsila.com/marine
Why interested: Wartsila positions itself around marine decarbonisation, energy
efficiency, lifecycle optimisation, hybrid systems, and advanced onboard technology.
That creates multiple non-hull uses for CVD graphene.
Fit for CVD graphene: Strong fit in sensors, corrosion monitoring,
battery/electrification enclosures, conductive films, membranes, and
specialty thermal management rather than commodity coatings.
Adoption likelihood: Medium-high for component-level applications; low-
medium for hull-surface systems because that is not its core application layer.
Transition path:
1. Use in smart marine equipment and condition monitoring systems.
2. Integrate into battery or power-electronics packaging for hybrid/electric
vessels.
3. Explore water-treatment / electrochemical subsystems where graphene
membranes or electrodes matter.
Estimated annual quantity if adopted:
- For sensors/electronics/barrier subsystems: 500-5,000 m?/year film
equivalent.
- Ifadopted into multiple marine electrification platforms: 5,000-20,000
m?/year.
Likely financial support mode: Pilot purchase orders, co-development
funding, possible strategic investment via innovation programs or ecosystem
partnerships. Less likely to give a grant directly, more likely a funded pilot.
Contact targets: Marine decarbonisation team, lifecycle solutions, innovation/open
collaboration contacts.
Evidence / sources: Wirtsila marine site emphasizes decarbonisation, energy
efficiency, fuel savings, hybrid solutions, and lifecycle services.



3) Kongsberg Maritime

Website: https://www.kongsberg.com/maritime/ and
https://www.kongsbergmaritime.com/

Why interested: Kongsberg Maritime is deeply involved in vessel systems,
autonomy, sensors, digitalisation, and advanced marine electronics.

Fit for CVD graphene: Very good fit for sensor surfaces, strain/corrosion
sensing, conductive films, radar/communications shielding, advanced
autonomy platform hardware, and specialty USV/UUV components.
Adoption likelihood: Medium-high in sensor/electronics-heavy niches; low for
broad coating adoption because that sits outside core coating manufacturing.
Transition path:

1. Evaluate graphene films for smart sensor packaging and corrosion

monitoring.

2. Deploy in autonomous or defense-adjacent vessels where performance

outweighs material cost.

3. Expand into premium retrofit kits and condition-monitoring services.
Estimated annual quantity if adopted: 300-3,000 m?/year initially; potentially
3,000-10,000 m?/year if integrated across multiple hardware platforms.

Likely financial support mode: Strategic partnership, paid engineering
qualification, or minority strategic investment if the technology differentiates
autonomy or sensing.

Contact targets: Maritime innovation, autonomy systems teams,
procurement/technology partnerships.

Evidence / sources: Kongsberg Maritime corporate materials emphasize advanced
maritime systems and digitalisation.

4) Carnival Corporation

Website: https://www.carnivalcorp.com

Why interested: Cruise operators have strong incentives to reduce fuel use,
maintenance downtime, and corrosion while improving passenger-facing
sustainability. Large fleets also create meaningful demand if something works.

Fit for CVD graphene: Better fit in premium antifouling/coating
demonstrations, HVAC/water-treatment components, sensors, and corrosion-
prone hotel/electrical systems than in immediate fleetwide hull deployment.

Adoption likelihood: Medium as a customer/pilot host, low-medium as a direct
technology adopter/manufacturer.

Transition path:
1. Partner with coating OEMs or equipment suppliers.
2. Trial on one or a few ships in high-maintenance zones.
3. Roll out only after drydock economics are proven.
Estimated annual quantity if adopted:
- Demonstration fleet use: 2,000-15,000 m? /year.



- Broader premium deployment across selected vessels: 20,000-80,000
m?/year.

Likely financial support mode: Paid pilot, reference customer role, or
innovation partnership. Unlikely to take equity directly unless through a
dedicated innovation vehicle.
Contact targets: Sustainability, fleet technical operations, newbuild /refit
engineering, innovation teams.
Evidence / sources: Carnival case-study visibility through marine decarbonisation
solution providers and its corporate sustainability positioning.

5) OceanAlpha

Website: https://www.oceanalpha.com

Why interested: OceanAlpha builds unmanned surface vessels and marine robotics
where lightweight, sensing-enabled, premium materials can justify cost more easily
than commercial bulk shipping.

Fit for CVD graphene: Strong fit for USV hull/electronics protection, conductive
sensing skins, antenna/RF applications, corrosion monitoring, and
battery/electronics barriers.

Adoption likelihood: High relative to larger conservative shipowners, because
unmanned systems are lower-volume and more technology-forward.

Transition path:
1. Integrate graphene film into select USV payload bays or electronics housings.
2. Use on high-performance naval/security/environmental-monitoring
platforms.
3. Expand into smart hull skins or integrated sensing packages.

Estimated annual quantity if adopted: 100-1,500 m?/year initially; 1,500-5,000
m?/year at broader program scale.

Likely financial support mode: Paid prototype work, development
partnership, or strategic purchase commitment. Direct equity possible but less
visible publicly.

Contact targets: Product management, CTO/engineering, partnerships.

Evidence / sources: OceanAlpha site identifies it as a USV manufacturer, implying
advanced-material openness.

6) Rolls-Royce Marine / Rolls-Royce Power Systems marine activities

Website: https://www.rolls-royce.com/products-and-services/marine.aspx

Why interested: Rolls-Royce’s marine activities are focused on high-performance
marine systems, power, and specialized platforms where advanced materials can
matter.

Fit for CVD graphene: Better fit for specialty barriers, sensors, EMI/thermal
management, and premium naval/commercial equipment than broad-area hull
coating.

Adoption likelihood: Medium-high for subsystem use if validated; low for direct
coating-line transition.



Transition path: subsystem qualification in power electronics, control systems,
propulsion-adjacent equipment, then integration into premium offerings.
Estimated annual quantity if adopted: 200-2,000 m?/year initially; 2,000-8,000
m?/year if integrated into multiple marine product families.

Likely financial support mode: Supplier-development funding, co-engineering,
potentially corporate venture adjacency depending on business unit interest.
Contact targets: Marine systems engineering, advanced technology, supplier
innovation.

Evidence / sources: Rolls-Royce marine product pages and general positioning in
advanced marine systems.

7) Major shipyards / naval builders: Fincantieri, naval primes, specialty yards

Representative websites: https://www.fincantieri.com/en/ ; large naval or
specialty shipbuilders vary by region

Why interested: Shipyards influence material qualification and can champion
coatings, smart surfaces, and condition-monitoring packages on newbuilds.

Fit for CVD graphene: Best as specified premium layer/system on newbuilds,
especially naval, expedition, offshore support, or cruise platforms.

Adoption likelihood: Medium for demonstration on newbuild programs,
especially if paired with OEMs; low for direct in-house material transition because
shipyards are integrators, not graphene processors.

Transition path: approve vendor-qualified systems for inclusion in specs; co-run
sea trials.

Estimated annual quantity if adopted: highly variable; a specialty yard program
could consume 1,000-20,000 m?/year depending on whether application is
sensors/components vs partial hull/superstructure areas.

Likely financial support mode: Demonstration berth, test article funding, ship-
check access, or milestone-based procurement. Equity less likely.

Contact targets: Newbuild technology, sustainability, innovation office, materials
engineering.

Evidence / sources: shipyards’ general role in newbuild material approval and
efficiency programs.

8) Large marine coating leaders beyond Hempel: AkzoNobel International, Jotun,
PPG/Sigma/Marine lines

Representative websites:

- AkzoNobel International Marine: https://www.akzonobel.com

- Jotun Marine: https://www.jotun.com
Why interested: These are among the clearest logical adopters if CVD graphene
proves it can enhance corrosion control, foul release, or coating longevity at
acceptable cost.
Fit for CVD graphene: Strong strategic fit but high commercialization hurdle. These
firms already understand antifouling, barrier coats, and lifecycle economics.



e Adoption likelihood: Medium for structured R&D engagement; low-medium for
near-term scaled market launch specifically with CVD graphene due to application-
cost issues.

e Transition path: benchmark against incumbent additives, run salt
spray/immersion/fouling tests, then premium niche launch.

 Estimated annual quantity if adopted:

Pilot: 5,000-20,000 m?/year equivalent.

Premium launch: 50,000-250,000 m?/year equivalent.

e Likely financial support mode: Joint development, paid validation, possible
minority strategic investment in materials supplier.

o Contact targets: Marine R&D, open innovation, advanced materials sourcing,
sustainability.

 Evidence / sources: strong marine coatings market positions and need for
fuel/emissions savings through surface performance.

Adoption ranking

Estimate
Adoption d annual Financial
Interest probabilit need if support
Company rationale y Bestuse case adopted likelihood
Hempel Marine Medium Premium marine 1k-100k JDA / paid
coatings + coatings, m?/yr pilot
explicit barrier/sensing
emissions- layers
reduction
agenda
Wartsila Decarbonisatio = Medium- Sensors, 0.5k-20k Paid pilot /
Marine n, High electrification m?/yr strategic
electrification, enclosures, partnership
lifecycle membranes
systems
Kongsberg Autonomy, Medium- Sensor films, smart 0.3k-10k Partnership
Maritime  sensors, High surfaces, electronics m?/yr / possible
advanced protection strategic
maritime investment
electronics
Carnival Fuel, Medium Pilot customer for 2k-80k Paid pilot /
Corp maintenance, coatings/components m?/yr reference
drydock customer
economics
OceanAlph USVs, robotics, High Smart 0.1k-5k Prototype
a lower-volume hull/electronics/barri m?/yr funding /



Estimate

Adoption d annual Financial
Interest probabilit need if support
Company rationale y Bestuse case adopted likelihood
premium er films purchase
systems commitmen
t
Rolls- Premium Medium- Thermal, EMI, sensor, 0.2k-8k Co-
Royce marine High barrier uses m?/yr engineering
Marine systems / supplier
developme
nt
Shipyards  Newbuild Medium Demo integration on 1k-20k Demo
/ naval specification select builds m?/yr support /
builders leverage procureme
nt
AkzoNobel Direct coating Medium High-end coatings 5k-250k JDA/
, Jotun, channel to R&D m?/yr strategic
PPG market supplier
marine support

Financial support assessment by type

Most likely to provide paid pilot / development funding
e Hempel
e  Wartsild Marine
e Kongsberg Maritime
e  AkzoNobel International / Jotun / PPG marine units
e Carnival as end-user trial partner

Most likely to consider strategic equity or minority position
e Kongsberg Maritime or related group innovation entities

e Large coatings companies, if the supplier shows differentiated IP and scalable
economics

e  Selected marine-tech corporates through venture or innovation vehicles, case by
case

Most likely to provide non-dilutive or quasi-non-dilutive support

e Shipyards and fleet owners via demonstration access, qualification budgets, retrofit
trial opportunities, and milestone procurements

e  Collaboration programs linked to decarbonisation, smart shipping, or maritime
innovation ecosystems




Key caveat on quantity estimates

These annual demand estimates are order-of-magnitude scenarios, not procurement
forecasts. They are based on likely early use cases for CVD graphene in marine where cost
can be justified. If a company tried full-hull deployment, area demand could become
enormous, but that is currently the least plausible first step because marine hull economics
favor cheaper coatings and additives.

Overall conclusion

The strongest near-term marine opportunities for CVD graphene are not commodity hull
coatings, but premium coatings R&D, smart sensing surfaces, electronics/battery
barriers, specialty membranes, and autonomous/high-performance vessels.

» Best strategic coating targets: Hempel, AkzoNobel International Marine, Jotun,
PPG marine lines.

* Best premium-system targets: Wartsila Marine, Kongsberg Maritime, Rolls-Royce
marine activities.

 Bestagile pilot adopter: OceanAlpha and similar unmanned-vessel companies.

* Best customer-side validation targets: Carnival and selected
cruise/offshore/naval operators.

If a developing CVD graphene company wants the highest probability of traction, it should
approach the market in this order: 1. Autonomous vessels / marine electronics / sensor
systems 2. Marine equipment OEMs and decarbonisation solution providers 3.
Premium marine coatings leaders for co-development 4. Fleet operators and
shipyards for sea-trial validation

Sources and references
1. Hempel corporate website, including marine application pages and sustainability
materials: https://www.hempel.com ;
https://www.hempel.com/industries/marine/all-applications ;
https://www.hempel.com/sustainability
2. Wartsila Marine website and decarbonisation materials:
https://www.wartsila.com/marine ; associated marine decarbonisation and energy-
efficiency pages on Wartsila site.
3.  Kongsberg Maritime website: https://www.kongsberg.com/maritime/ and
https://www.kongsbergmaritime.com/
4. Carnival Corporation website: https://www.carnivalcorp.com/
OceanAlpha website: https://www.oceanalpha.com/
6. Rolls-Royce Marine page: https://www.rolls-royce.com/products-and-
services/marine.aspx

U



7. General marine commercialization logic also informed by common industry factors:
drydock cycles, antifouling economics, corrosion management, marine
electrification, and qualification conservatism.

Suggested contact targets

Where named individuals were not reliably available from accessible pages, the best
targets are: - VP / Director, Marine R&D - Head of Open Innovation / Corporate Innovation
- Sustainability Partnerships Lead - Technical Director, Fleet / Newbuild / Decarbonisation
- Procurement Manager, Advanced Materials - Product Manager, Marine Electrification /
Sensors / Autonomy

Medical Industry Targets for CVD Graphene

Executive summary

CVD graphene is most likely to be adopted first where its properties are hard to match with
incumbent materials: ultra-thin conductive films, flexible biointerfaces, high-surface-area
electrochemical sensing, radiolucent and MRI-compatible conductive layers, anti-
fouling/barrier coatings, and neural/cardiac interfaces. In medical markets, that points less
to bulk implant makers using kilograms of material and more to high-value device
manufacturers that can integrate square-centimeter to square-meter scale films into
sensors, catheters, patches, electrophysiology tools, and advanced monitoring products.

The best near-to-mid-term corporate targets are companies already active in: - continuous
or minimally invasive biosensing, - electrophysiology and cardiac rhythm management, -
neurotechnology and implantable interfaces, - interventional devices and coated catheters,
- advanced patient monitoring / wearable diagnostics.

What CVD graphene could do in medical products

Relevant benefits for the medical industry include: - High electrical conductivity with
flexibility for skin patches, wearable electrodes, and conformal sensing. - High sensitivity
and low-noise electrochemical response for biosensors and lab-on-chip platforms. -
Atomically thin, transparent films for optical/electrical hybrid sensing and some
imaging-adjacent applications. - Barrier and surface properties that may reduce
corrosion, improve biostability, or enable antifouling functionalization when properly
engineered. - Potential MRI/radiolucency advantages versus metal-heavy electrode
structures in selected devices. - Microfabrication compatibility with semiconductor-style
processing, useful for premium disposable sensors or implantable arrays.

Important caveat

For most medtech companies, adoption is technically plausible but commercial timing
depends on regulatory burden, manufacturing repeatability, sterilization stability,



packaging integration, and long-term biocompatibility data. As a result, many large
strategics would first support the technology through joint development, pilot
procurement, grants, incubator-style partnerships, venture investing, or minority equity
rather than a rapid platform-wide transition.

Target company assessment matrix
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Company-by-company analysis
1) Abbott

Why Abbott would care Abbott has strong positions in continuous glucose monitoring
(FreeStyle Libre), cardiovascular devices, diagnostics, and neuromodulation. CVD graphene
has particularly strong relevance to electrochemical biosensors because it can provide thin
conductive layers, high-surface-area interfaces, and compatibility with flexible sensor
architectures.

Where CVD graphene could fit - next-generation CGM sensor electrodes, - multimodal
metabolic sensing patches, - electrochemical diagnostic strips/cartridges, -
neuromodulation electrode interfaces.

Adoption assessment Abbott is one of the most logical adopters because it already
operates at the intersection of biosensing and implantable electronics. The main adoption
hurdle is not strategic logic but migration risk away from validated high-volume
manufacturing. If graphene offers materially better signal-to-noise, warm-up time, wear
duration, or sensor miniaturization, Abbott could justify pilot programs.

Estimated annual quantity For a disposable sensor business, quantity should be
estimated in square meters of transferred CVD graphene film rather than mass. If used
as a thin patterned electrode film across tens to hundreds of millions of sensors, demand
could plausibly reach 5,000-20,000 m?/year after scale-up.

Financial support posture Abbott is more likely to support through: - paid joint
development, - supplier validation contracts, - milestone-based engineering funding, -
possible minority equity if the platform spans multiple Abbott franchises.

Website / contact - Website: https://www.abbott.com/ - Contact:
https://www.abbott.com/en-us/about-abbott/contact

2) Dexcom

Why Dexcom would care Dexcom is highly focused on continuous glucose monitoring,
making it one of the cleanest strategic matches for graphene-enabled electrochemical
sensing.

Where CVD graphene could fit - working or counter electrode enhancements in
disposable sensors, - flexible conductive elements for next-gen low-profile wearables, -
multiparameter sensing extensions beyond glucose.

Adoption assessment Dexcom has a strong incentive to evaluate materials that can
improve accuracy, lag time, wear duration, power efficiency, and form factor. However,
because CGM is already commercially mature, Dexcom would need compelling evidence
that CVD graphene improves economics or clinical performance without adding
manufacturing complexity.



Estimated annual quantity Because Dexcom sells very high volumes of disposable
sensors, even tiny die-level graphene footprints aggregate quickly. A reasonable scaled-
adoption range is 5,000-15,000 m?/year.

Financial support posture Most likely forms of support: - pilot collaboration, - NRE-style
development funding, - structured supply reservation, - possibly strategic equity only if the
platform opens broader biosensing categories.

Website / contact - Website: https://www.dexcom.com/ - Contact:
https://www.dexcom.com/contact

3) Medtronic

Why Medtronic would care Medtronic spans cardiac rhythm management, structural
heart, neuromodulation, diabetes, and robotics. That breadth makes it one of the strongest
strategic targets for CVD graphene as a platform material.

Where CVD graphene could fit - cardiac electrodes and sensing surfaces, -
neuromodulation / neural interface coatings, - implantable lead or leadless sensing
elements, - disposable diabetes sensors, - smart catheters and EP tools.

Adoption assessment Adoption likelihood is strong at the R&D level because the portfolio
creates many insertion points. Productization likelihood is moderated by the regulatory
and reliability burden for implantables. A practical path is first adoption in external or
disposable sensing products, then selective migration into implantables.

Estimated annual quantity - Implant/specialty electrode programs: 50-500 m?/year. -
Diabetes/disposable sensing programs: 3,000-10,000 m?/year.

Financial support posture Medtronic is a plausible source of: - co-development funding, -
strategic procurement commitments, - option-to-license structures, - possible venture-style
minority equity if platform breadth is clear.

Website / contact - Website: https://www.medtronic.com/en-us/index.html - Contact:
https://www.medtronic.com/us-en/about/contact.html

4) Boston Scientific

Why Boston Scientific would care Boston Scientific is especially relevant because CVD
graphene could matter in electrophysiology and interventional catheters, where premium
sensing performance and advanced coatings are valued.

Where CVD graphene could fit - EP mapping and ablation catheters, -
conductive/hemocompatible surface stacks, - smart catheter sensors, - interventional
guidewire or tool-tip sensing.

Adoption assessment This is one of the better near-term medtech fits because catheter
and EP tools can justify higher material costs per unit if performance improves.
Qualification and sterilization studies will still be major gating items.



Estimated annual quantity Assuming patterned films or coated subcomponents across
premium disposable tools, likely demand would be around 100-1,000 m?/year initially.

Financial support posture Most likely support types: - joint development agreement, -
funded feasibility projects, - preferred supplier development, - minority equity only in
exceptional cases.

Website / contact - Website: https://www.bostonscientific.com/en-US/home.html -
Contact: https://www.bostonscientific.com/en-US/customer-service.html

5) Johnson & Johnson MedTech / JJDC

Why J&]J would care Johnson & Johnson combines medtech operating companies with a
well-established venture investing capability through JJDC. That makes it strategically
attractive even if an immediate product insertion point is not yet chosen.

Where CVD graphene could fit - surgical sensing surfaces, - wound and skin-contact
electronics, - biosensing adjuncts, - interventional devices, - platform investments in
advanced materials for health.

Adoption assessment Internal adoption is harder to call because ]J&J’s medtech platform is
broad and decentralized. But as a financial or strategic backer, J&] is among the highest-
probability names on the list.

Estimated annual quantity Early deployments would likely be limited: 50-500 m?/year.
If inserted into disposable patches or interventional devices, use could rise substantially.

Financial support posture Most likely support types: - equity investment via J]DC, -
incubation and partnering, - sponsored technical validation, - commercial partnerships
with operating companies.

Website / contact - Websites: https://www.jnjmedtech.com/en-US ;
https://jnjinnovation.com/venture-investing-jjdc - Contact target: J&J Innovation / JJDC
venture intake.

6) Philips

Why Philips would care Philips is strongest where CVD graphene enables better non-
invasive monitoring, wearable electrodes, and connected patient monitoring systems.

Where CVD graphene could fit - ECG / biosignal patches, - wearable respiratory or
multiparameter sensors, - conductive transparent interfaces for optical/electrical hybrid
sensing, - premium home monitoring devices.

Adoption assessment Philips is not the best fit for implantable graphene, but is a solid
target for external monitoring applications where flexible, skin-conformal conductive films
matter and regulatory barriers are somewhat lower.

Estimated annual quantity A scaled patch/electrode program could consume 500-5,000
m?/year.



Financial support posture Likely support types: - pilot deployments, - development
contracts, - hospital-partnered validation, - innovation-program support.

Website / contact - Website: https://www.philips.com/a-w/about.html
7) Siemens Healthineers

Why Siemens Healthineers would care Siemens Healthineers is relevant primarily
through diagnostics and specialty sensing rather than implants.

Where CVD graphene could fit - diagnostic consumables, - lab-on-chip electrochemical
cartridges, - translational biosensing platforms, - specialized electrodes for diagnostic
systems.

Adoption assessment The company is more likely to evaluate graphene in diagnostics and
research-use systems than as a core materials shift in imaging hardware.

Estimated annual quantity Likely 200-2,000 m?/year in consumable sensor formats
after adoption.

Financial support posture Best fit is: - research collaboration, - pilot procurement, -
commercialization partnership.

Website / contact - Website: https://www.siemens-healthineers.com/
8) Stryker

Why Stryker would care Stryker has relevance through neurotechnology, surgical tools,
and smart instrumentation rather than through mass disposable biosensors.

Where CVD graphene could fit - neuro electrodes, - surgical sensing tools, - specialty
conductive coatings.

Adoption assessment This is a narrower fit than Abbott, Dexcom, Medtronic, or Boston
Scientific, but it remains a credible specialty-use target.

Estimated annual quantity Likely 20-200 m? /year in specialty products.

Financial support posture Most likely support: - exploratory development deal, -
technology evaluation agreement, - acquisition interest later if validated.

Website / contact - Website: https://www.stryker.com/us/en/index.html

Ranking of best targets

Best commercial adopters
1. Dexcom
2. Abbott
3. Medtronic



4. Boston Scientific
5. Philips
Best financial/strategic supporters
1. Johnson & Johnson / JJDC
2. Medtronic
3. Abbott
4. Boston Scientific
5. Philips

Recommended go-to-market sequence

1.
2.

Start with high-volume disposable sensing: Dexcom, Abbott, Medtronic Diabetes.
Run parallel premium-performance catheter/EP programs: Boston Scientific,
Medtronic cardiac businesses.

Cultivate a strategic investor: J]DC first, then selected strategics for minority
equity or paid pilots.

Use non-implantable monitoring as a lower-regulatory wedge: Philips and
selected hospital monitoring partners.

Defer broad implant claims until long-term biostability, sterilization, shelf-life,
and animal/human performance data are strong.

Notes on quantity methodology

Because CVD graphene in medical products is typically used as an ultra-thin film, area
(m?/year) is a better planning metric than mass. The above ranges assume: - patterned
films or transferred films measured at wafer/sheet level, - production losses and yield
overhead, - premium medical-device traceability requirements, - early commercial
deployment rather than full portfolio conversion.

Mass consumption would often be very small even when commercial value is large, so
kg/year would understate strategic importance.

Sources and references

1.

o U1k W

Medtronic corporate site and portfolio overview: https://www.medtronic.com/en-
us/index.html

Abbott corporate site and business overview: https://www.abbott.com/
Abbott contact page: https://www.abbott.com/en-us/about-abbott/contact
Dexcom corporate site: https://www.dexcom.com/

Dexcom contact page: https://www.dexcom.com/contact

Boston Scientific corporate site: https://www.bostonscientific.com/en-
US/home.html



7. Boston Scientific customer service/contact page:
https://www.bostonscientific.com/en-US/customer-service.html

8. Philips about page: https://www.philips.com/a-w/about.html

9. Siemens Healthineers corporate site: https://www.siemens-healthineers.com/

10. Stryker corporate site: https://www.stryker.com/us/en/index.html

11. Johnson & Johnson Innovation / JJDC: https://jnjinnovation.com/venture-investing-
jidc

12. General scientific basis for graphene biomedical sensing and interfaces: peer-
reviewed graphene biosensing / biointerface literature, including broad review
literature on graphene in biosensors and biomedical devices.

Bottom line

If the goal is to place CVD graphene into medical products, the most realistic buyers are not
generic hospital suppliers but biosensor, electrophysiology, cardiac, neurotechnology,
and connected-monitoring companies. The highest-probability adopters are Dexcom,
Abbott, Medtronic, and Boston Scientific. The highest-probability strategic financial
supporter is Johnson & Johnson via JJDC, followed by large strategics that prefer funded
pilots and minority positions over immediate acquisition.

CVD Graphene in Optics Industry: Company Adoption Assessment

Executive summary

CVD graphene is most compelling in optics where a product needs a transparent,
conductive, thin, lightweight, flexible, or IR-capable film that conventional coatings
such as ITO struggle to provide. The strongest near-term use cases are:

1. Transparent conductive films for smart optics, display-integrated optics, touch
surfaces, heaters, and EMI control.

2. Optical/IR windows and de-fog/de-ice layers where transparent conductivity
matters.

3. AR/VR glasses and waveguide systems where ultra-thin conductive or functional
layers can help with thermal management, transparent antennas, heaters, electro-
optic stacks, or future modulators.

4. Advanced photonics/optoelectronics including modulators, detectors, and
integrated photonics, though these are generally further from broad-volume
commercialization than conductive-film uses.

CVD graphene is less likely to be adopted immediately in conservative high-precision optics
unless it can show repeatable uniformity, contamination control, low defect density, robust
transfer/integration, and qualified reliability. As a result, the best targets are companies



already operating at the intersection of optics + displays + wearables + photonics +
advanced materials.

Why optics companies would care about CVD graphene

Key properties relevant to optics and adjacent photonics:

High optical transparency in thin films and electrical conductivity, making it a
candidate transparent conductor.[1][2]

Mechanical flexibility versus brittle transparent conductive oxides such as
ITO.[1][3]

Potential IR and broadband photonic utility in modulators, photodetectors,
polarizers, and integrated photonics.[4][5]

Ultra-thin heater / de-fog / de-ice functionality for windows, sensors, and optical
surfaces.[2][3]

Compatibility with large-area film concepts through CVD growth and transfer,
though scale, transfer yield, and defect control remain major industrial hurdles.[6]

Main adoption constraints

Before naming company targets, the main reasons adoption may stall are:

Need for wafer- or panel-scale uniformity.

Difficulty of transfer onto glass, polymer, quartz, sapphire, or waveguides
without cracks, contamination, or wrinkles.

Need for sheet resistance/transmission tradeoff that is competitive with
incumbent ITO or metal-mesh solutions.

Long qualification cycles for coatings on mission-critical optics.

Need for process integration into existing vacuum deposition, display,
semiconductor, or lens workflows.

Candidate companies

1. LG Display

Website: https://www.lgdisplay.com/eng

Relevant contact targets: technology partnership/business development via
corporate contact routes; product/technology teams in OLED, mobile, automotive,
and transparent display businesses.

Why relevant: LG Display highlights OLED across TV, monitor, laptop, mobile, and
automotive products on its site.[7] That makes it a strong candidate for graphene as
a future transparent conductor, heater, EMI layer, or specialty optical/electronic
layer in display-adjacent optics.

Optics/industry fit: Very strong for display optics, cover-window stacks,
transparent electrodes, and automotive display modules.

Adoption likelihood: Medium-High for evaluation, Medium for deployment.
Display makers understand thin films and have incentive to reduce brittleness and



improve form factors, but qualification is difficult and incumbent alternatives are
mature.

Likely adoption path:
- Stage 1: R&D evaluation in specialty demonstrators.

- Stage 2: limited use in niche modules such as flexible transparent conductive
elements, heaters, or sensor windows.

- Stage 3: broader adoption only if graphene beats ITO/metal mesh on yield +
reliability + cost.

Estimated annual quantity if adopted:
- Pilot: 5,000-20,000 m?/year of graphene-coated film/glass equivalent.
- Scaled niche program: 50,000-250,000 m?/year.
- Broad mobile/automotive deployment: potentially >500,000 m?/year.

Financial support likelihood: Could support through joint development
agreement (JDA), NRE funding, qualification program, or strategic supply
agreement. Equity investment is possible but less visible than direct commercial
development support.

2. Samsung Display

Website: https://www.samsungdisplay.com/
Relevant contact targets: open innovation, materials procurement, advanced
display materials teams, automotive/mobile display technology teams.
Why relevant: Samsung Display prominently markets OLED and QD-OLED
technologies.[8] As one of the world’s leading display makers, it is an obvious
strategic buyer for any transparent conductive film that could outperform brittle
oxides or enable new optical stacks.
Optics/industry fit: Very strong in display optics, flexible devices, transparent
layers, and advanced panel integration.
Adoption likelihood: High for technical interest, Medium for adoption.
Samsung is technically capable and material-innovation driven, but will be
unforgiving on defects, transfer yield, and electrical/optical consistency.
Likely adoption path: specialty prototypes first, then foldable/flexible or sensor-
adjacent applications before mainstream smartphone display use.
Estimated annual quantity if adopted:

- Pilot: 10,000-30,000 m?/year.

- One successful device family: 100,000-400,000 m?/year.

- Broad platform use: 1M+ m?/year equivalent film demand.
Financial support likelihood: Most likely via co-development, supplier
qualification funding, or strategic prepayments. Possible strategic investment
through broader Samsung innovation/corporate programs, but procurement-led
support is more likely than pure grant funding.

3. Meta / Reality Labs / Al Glasses

Website: https://about.meta.com/realitylabs/ and https://www.meta.com/



Relevant contact targets: Reality Labs hardware, AR display/waveguide teams,
emerging tech partnerships, Al glasses bulk/business teams.
Why relevant: Meta’s emerging tech pages reference Project Aria as “a wearable
computer in a glasses form-factor,” and Meta is actively marketing Al glasses and
even offers a bulk order inquiry route.[9][10]
Optics/industry fit: Excellent for smart glasses, waveguide optics, transparent
heaters, condensation control, transparent EMI shielding, lightweight conductive
layers, and future graphene-enabled optical functions.
Adoption likelihood: High for experimentation, Medium-High for niche
deployment. Wearables place a premium on weight, transparency, flexibility, and
thin-film integration. Volume deployment depends on manufacturability.
Likely adoption path:

- sensor cover glass heaters,
transparent conductive traces,
waveguide-adjacent thermal /EMI functions,
eventually optical modulation or photonic integration in future generations.
Estimated annual quantity if adopted:

- Assume 1-5 million glasses/year in a meaningful program and ~0.01-0.03 m?
graphene-coated area/device across lenses, sensor covers, and auxiliary
films.

- Estimated demand: 10,000-150,000 m?/year depending on deployment
scope.

Financial support likelihood: Strong chance of NRE, prototype funding,
milestone-based development contracts, or strategic investment/acquihire-
style support. Less likely to provide grants; more likely to fund productization
directly.

4. ZEISS

Website: https://www.zeiss.com/corporate/en/home.html

Relevant contact targets: photonics and optics business development,
semiconductor manufacturing technology, innovation partnerships, R&D in
photonics/medical /industrial optics.

Why relevant: ZEISS highlights photonics and maintains businesses in
semiconductor manufacturing technology, photography, medical technology, and
industrial optics.[11]

Optics/industry fit: Strong for premium optics, semiconductor optics, medical
optics, and potential graphene photonics or specialty coatings.

Adoption likelihood: Medium for specialty use, Low-Medium for broad
adoption. ZEISS has the technical sophistication and customer base, but its
precision optics markets are demanding and conservative. Graphene must prove
contamination-free integration and stable optical performance.

Likely adoption path: specialty heaters, sensor windows, metrology optics, or
photonics modules rather than mass consumer optics first.



Estimated annual quantity if adopted:
- Specialty optics deployment: 500-10,000 m?/year.
- Broader industrial/medical program: 10,000-50,000 m?/year.

Financial support likelihood: Moderate for co-development, evaluation
contracts, and paid pilot programs. Less likely to take early equity than a
dedicated venture investor; more likely to fund collaborative engineering if the use
case is specific.

5. SCHOTT

Website: https://www.schott.com/en-gb/markets/optics
Relevant contact targets: optics business unit, advanced optics product

management, machine vision / optical metrology / biophotonics / consumer optics
teams.

Why relevant: SCHOTT states that it serves optics markets including laser optics,
machine vision, optical metrology, biophotonics, sports optics, and consumer optics,
and specifically notes high-grade lenses and cutoff filters for cameras and
smartphones.[12]

Optics/industry fit: Very strong for optical substrates and specialty glass that could
host graphene conductive, heating, antistatic, or IR-functional layers.

Adoption likelihood: Medium. SCHOTT is a strong substrate/coating ecosystem
player, but adoption depends on whether graphene materially improves a glass or
optics stack versus existing coatings.

Likely adoption path:

- specialty glass windows,

- anti-fog / de-ice optical elements,

- machine vision protective windows,

-  biophotonics consumables or specialty transparent conductive optics.
Estimated annual quantity if adopted:

- Pilot / specialty products: 1,000-15,000 m?/year.

- Broader platform integration across optics products: 20,000-100,000

m?/year.

Financial support likelihood: Moderate. Likely mechanisms are joint trials,
purchase of development lots, co-funded customer-specific engineering, or
consortium participation rather than venture-style equity.

6. Canon

Website: https://global.canon/en/technology/

Relevant contact targets: optics R&D, materials platform teams,
semiconductor/industrial business development, open innovation/collaboration
contacts.

Why relevant: Canon'’s technology site explicitly highlights optics, sensing,
semiconductors, and materials as part of its R&D and platform structure.[13]



e Optics/industry fit: Strong for imaging optics, sensors, industrial systems, medical
systems, and semiconductor tools.

e Adoption likelihood: Medium. Canon is relevant because it spans consumer optics
and industrial/medical equipment, but new materials adoption tends to be
application-specific and conservative.

o Likely adoption path: imaging sensor windows, optical heaters, specialty
conductive films, or integrated photonics in industrial systems before mainstream
camera lens stacks.

 Estimated annual quantity if adopted:
- Specialty industrial/medical applications: 1,000-8,000 m?/year.
- Broader imaging hardware use: 10,000-40,000 m?/year.

e Financial support likelihood: Moderate for collaboration funding and paid
development projects. Equity is possible but not the default. Canon is more likely
to support via supplier development or co-engineering.

7. Thorlabs
Website: https://www.thorlabs.com/

* Relevant contact targets: imaging systems, imaging components, microscopy
cameras, industrial metrology, custom products teams.

e  Why relevant: Thorlabs’ imaging business includes imaging systems, imaging
components, microscopy cameras, and industrial metrology.[14]

e  Optics/industry fit: Good for scientific optics, research photonics, demonstrator
products, and lower-volume specialty modules.

e Adoption likelihood: Medium-High for catalog/research products, Low-
Medium for very large-volume use. Thorlabs is a good early commercialization
channel for research-grade graphene-enabled optics or photonics components.

e Likely adoption path:
- research components,
- photonics demonstrators,
- specialty windows/heaters,
- integrated photonics test products.
 Estimated annual quantity if adopted:
- Research catalog stage: 100-2,000 m?/year.
- Established specialty line: 2,000-10,000 m?/year.

« Financial support likelihood: Good for purchase orders and product-
collaboration, weaker for equity/grants. Thorlabs often makes sense as a
commercialization partner rather than a financial investor.

8. Coherent
Website: https://www.coherent.com/

 Relevant contact targets: photonics business development, advanced materials
sourcing, optical components and laser systems teams.



e  Why relevant: Coherent is a major photonics/laser company and therefore a logical
target for graphene in modulators, optical windows, thermal layers, or specialty
photonic components.

e Optics/industry fit: Strong in lasers, photonics, and industrial optics.

e Adoption likelihood: Medium. More plausible in photonic devices or specialty
industrial optics than commodity coatings.

e Likely adoption path: laser system subcomponents, sensor windows, specialty
photonic devices, or integrated photonics modules.

o Estimated annual quantity if adopted: 500-10,000 m?/year for coatings; much
smaller area but higher value for integrated photonic device wafers.

e Financial support likelihood: Moderate for strategic technical partnerships
and development contracts. Equity less likely unless highly strategic.

Recommendation matrix

Potential
Ease of annual
Strategic technical Likelihood demand if Likely support
Company fit evaluation  of adoption successful form
Samsung 5/5 4/5 3/5 Very high ]DA, qualification
Display funding, strategic
supply
LG Display 5/5 4/5 3/5 Very high ]DA, NRE, pilot
procurement
Meta / 5/5 4/5 4/5 Medium-High Prototype funding,
Reality NRE, strategic
Labs investment
ZEISS 4/5 3/5 3/5 Medium Paid pilot,
collaboration
SCHOTT 4/5 4/5 3/5 Medium Co-development,
specialty program
funding
Canon 4/5 3/5 3/5 Medium Co-engineering,
pilot procurement
Thorlabs 3/5 5/5 4/5in  Low-Medium Early purchase
research orders, catalog
products partnership
Coherent 4/5 3/5 3/5 Medium Development

contract, strategic
partnership



Best targets by commercialization stage

Best near-term technical-commercial targets
1. Thorlabs - easiest route for research and specialty photonics products.
2. SCHOTT - strong fit for specialty glass and optical windows.

3. Meta / Reality Labs - strong wearables use cases where graphene’s thinness and
flexibility matter.

Best medium-term scale targets
1. Samsung Display
2. LG Display
3. Canon

Best high-value specialty targets

1. ZEISS
2. Coherent
3. SCHOTT

Funding / support view

For a developing graphene company, these optics-industry companies are more likely to
provide commercial-development support than pure grants.

Most likely support forms
o Paid feasibility study / evaluation agreement
e Joint development agreement with milestones
* NRE funding for process adaptation
e Preferred supplier / exclusivity-backed purchase commitments

e  Strategic investment only for companies with stronger innovation or venture
behavior, especially in wearables/displays

Least likely support forms
e  Unrestricted grant funding from private corporates
e  Early equity without a specific product roadmap or strategic wedge

Overall conclusions

The companies most likely to care about CVD graphene in optics are those that already
combine advanced optics with display, wearable, photonics, or specialty-glass
manufacturing capabilities. On that basis:

» Highest strategic upside: Samsung Display, LG Display, Meta.
. Best optics-native targets: ZEISS, SCHOTT, Coherent, Thorlabs, Canon.
e Best first commercial beachheads: specialty heaters, transparent conductive

windows, smart-glasses optics, machine-vision protective windows, and research
photonic components.



The technology is most likely to enter the market first in small-area, high-value,
performance-critical optics, then expand into larger-area display and smart-optics
platforms if transfer yield, defectivity, reliability, and sheet-resistance/transmission
metrics become competitive.

Sources

1. Wikipedia, “Graphene” — overview of graphene properties and optoelectronics
references: https://en.wikipedia.org/wiki/Graphene

2. Wikipedia, “Indium tin oxide” - transparent conductor context and optics/display
use cases: https://en.wikipedia.org/wiki/Indium_tin_oxide

3. Graphenea, “CVD Graphene - Creating Graphene Via Chemical Vapour Deposition”:
https://www.graphenea.com/pages/cvd-graphene

4. F.Bonaccorso et al,, “Graphene photonics and optoelectronics,” Nature Photonics 4,
611-622 (2010). DOI: https://doi.org/10.1038/nphoton.2010.186

5. IEEE Photonics Journal reference surfaced in Graphene article: “Waveguide
Engineering of Graphene Optoelectronics—Modulators and Polarizers” DOI:
https://doi.org/10.1109/]JPHOT.2018.2789894

6. Graphenea, product/catalog page for CVD films and foundry services:
https://www.graphenea.com/collections/buy-graphene-films

7. LG Display website showing OLED across TV, monitor, laptop, mobile, and
automotive: https://www.lgdisplay.com/eng

8. Samsung Display website showing QD-OLED and OLED technologies:
https://www.samsungdisplay.com/

9. Meta Emerging Tech page describing Project Aria as a wearable computer in a
glasses form-factor: https://about.meta.com/realitylabs/ (redirects to Meta
emerging tech)

10. Meta Al glasses bulk order form: https://www.meta.com/ai-glasses/bulk-order/

11. ZEISS corporate site showing photonics and semiconductor manufacturing
technology: https://www.zeiss.com/corporate/en/home.html

12. SCHOTT optics market page listing laser optics, machine vision, optical metrology,
biophotonics, sports optics, and consumer optics: https://www.schott.com/en-
gb/markets/optics

13. Canon technology page highlighting optics, sensing, semiconductors, and materials
platform: https://global.canon/en/technology/

14. Thorlabs imaging page listing imaging systems, imaging components, microscopy
cameras, and industrial metrology:
https://www.thorlabs.com/imaging?&hpb=homepage

Notes on estimates

Annual quantity estimates are directional scenario estimates based on likely coated-area
demand, device form factor, and probable first-use applications. They are not management
guidance from the companies and should be used as market-sizing heuristics only.




CVD Graphene in the Science Industry: Company Adoption
Assessment

Executive summary

CVD graphene is most credible in the science industry where its properties create a clear
technical edge: ultrathin conductivity, chemical purity, optical transparency, low
background signal, and compatibility with wafer-scale or roll-to-roll transfer. The most
practical science-industry uses are not broad “replace everything” scenarios, but focused
product integrations in microscopy, biosensing, analytical consumables, microfluidics, lab-
on-chip devices, and specialty substrates for research instrumentation.

This memo identifies science-industry companies most likely to care, assesses their
adoption path, estimates annual demand if they adopt, and evaluates likely financing
behavior toward a developing CVD-graphene supplier.

What benefits of CVD graphene matter in science applications?

e  Electron microscopy support films/grids: single-atom-thick carbon sheet,
electrically conductive, mechanically strong, low background, reduced charging,
high transparency to electrons.

» Biosensing/electrochemistry: high surface area, excellent conductivity, easy
functionalization, potential for lower-noise electrodes and label-free sensing.

e Optical and spectroscopy substrates: high transparency and low thickness can
help Raman, IR, and photonic sensing architectures.

e  Microfluidics/lab-on-chip: barrier layer, conductive layer, electrode layer, and
chemically tunable interface.

e Instrument calibration/reference materials and advanced sample carriers:
consistent 2D material format suitable for premium consumables.

Screening logic used

Priority was given to companies that already operate in one or more of these areas: 1.
electron microscopy or high-end imaging, 2. analytical/life-science instrumentation, 3.
biochips or diagnostics, 4. advanced materials or lab consumables, 5. explicit venture,
grant, or open-innovation programs.

Because public evidence of direct CVD-graphene product adoption is still limited, the
assessments below combine: - company product adjacency, - existing
microscopy/analytical workflows, - innovation or venture mechanisms, - and a practical
estimate of annual material requirements if adoption occurs.




Target company assessments

1) Thermo Fisher Scientific

Website: https://www.thermofisher.com/
Relevant businesses: electron microscopy (Thermo Scientific / former FEI), life-
science tools, analytical instruments, consumables.
Why CVD graphene fits: Thermo Fisher sells cryo-EM and electron microscopy
systems where graphene support films can improve specimen support, reduce
background, and reduce beam-induced charging in select workflows. It could also
use graphene in premium EM consumables, advanced sample carriers, or specialty
sensor substrates.
Likely adoption path:
- Near term: third-party qualified graphene EM consumables sold through
channel or co-marketing.
- Mid term: private-label or branded graphene support films for cryo-EM/TEM
workflows.
- Longer term: integration into proprietary sample-prep consumables or
specialty biosensor cartridges.
Adoption probability: High for consumables/channel partnership; medium for
internal product-line integration.
Key barriers: lot-to-lot reproducibility, transfer yield, contamination control, shelf
life, regulatory/documentation burden for life-science consumables.

Estimated annual quantity if adopted:

- EM consumables use case: roughly 5,000-50,000 graphene-coated grids
or support-film units/year in an early commercial phase.
- Infilm-area terms: roughly 10-200 m?/year depending on coating format,
scrap, and conversion yield.
Likely financial support posture: most likely commercial partnership /
supplier qualification / distribution agreement rather than direct grant. Possible
minority equity is less likely absent a strategic platform fit. Could support through
paid evaluation, joint development, or preferred-supplier relationship.
Best contact targets: Electron microscopy business development; strategic
sourcing for EM consumables; corporate business development; contact page at
Thermo Fisher corporate.

2) Danaher / Cytiva / Beckman Coulter Life Sciences

Website: https://www.danaher.com/ ; https://www.cytivalifesciences.com/
Relevant businesses: life-science tools, bioprocess, diagnostics, sample prep, flow
and cell analysis.

Why CVD graphene fits: Danaher operating companies are strong in cartridges,
membranes, separation, and detection platforms. CVD graphene is relevant for
electrochemical biosensors, microfluidic electrodes, conductive barriers, and
potentially single-cell or molecular detection substrates.

Likely adoption path:



- Internal evaluation inside diagnostics/life-science operating companies.
-  Co-development in sensor cartridges or specialty assay consumables.
- Possible use in R&D tools before regulated diagnostics.
Adoption probability: Medium. Strong strategic fit, but adoption will be selective
and application-specific.
Key barriers: clinical validation path, cost versus incumbent noble
metals/ITO/carbon films, manufacturing compatibility with cartridge lines.
Estimated annual quantity if adopted:
- R&D tools / specialty cartridges: 20-500 m?/year of transferred CVD
graphene film.
- Ifused in a successful cartridge program, demand could rise to 100,000-
1,000,000 sensor dies/year equivalent.
Likely financial support posture: most likely joint development funding, paid
pilot projects, and supplier development. Less likely to issue grants. Strategic equity
possible but usually indirect and rare at opco level.
Best contact targets: open innovation / strategic partnerships within Cytiva or
Beckman Coulter Life Sciences; Danaher corporate development.

3) Merck KGaA / MilliporeSigma / Merck Life Science

Website: https://www.merckgroup.com/ ; https://www.sigmaaldrich.com/

Relevant businesses: life-science reagents, membranes, materials, lab
consumables, electronics materials.

Why CVD graphene fits: Merck is one of the best fits because it spans both science
tools and advanced materials. It could adopt CVD graphene as a research product,
premium substrate, membrane/electrode component, or co-developed material
platform for sensing and biointerfaces.

Likely adoption path:
- Distribution of research-grade CVD graphene films and substrates.
-  Co-development for sensor, filtration, or biointerface products.
- Electronics-materials cross-over if process quality is high.
Adoption probability: High for catalog/distribution; medium-high for product
integration.
Key barriers: portfolio prioritization, margin requirements, need for standardized
QC data, and proven demand pull.
Estimated annual quantity if adopted:
- Distribution/catalog mode: 100-1,000 m?/year across wafers, coupons,
and substrates.
- Integrated consumables mode: 50,000-500,000 substrate units/year
depending on product format.
Likely financial support posture: high likelihood of strategic partnership, co-
development funding, and potentially equity through a venture arm or strategic
investment vehicle if the platform extends across life science and materials.



Best contact targets: Merck Life Science business development, open innovation,
Merck Ventures, strategic sourcing for advanced materials.

4) Sartorius

Website: https://www.sartorius.com/

Relevant businesses: bioprocess, lab instruments, cell analysis, membrane/filter
products.

Why CVD graphene fits: CVD graphene could matter in specialty biosensing, single-
use sensor patches, electrochemical monitoring, and next-generation membrane or
barrier components for research and process analytics.

Likely adoption path:
- Pilotin process analytics or benchtop sensing.

- Evaluation as a premium functional layer rather than bulk membrane
replacement.

Adoption probability: Medium-low to medium. Strategic logic exists, but
integration would need a very specific performance win.

Key barriers: conservative qualification in bioprocess products, need for robust
biocompatibility and extractables/leachables data if in contact with biologics.

Estimated annual quantity if adopted:

- Pilot/sensor integration: 5-50 m?/year initially.

- Scaled specialty sensor deployments: 50-300 m?/year.
Likely financial support posture: more likely paid pilot, co-development, or
supplier development than equity. Grant support unlikely.
Best contact targets: process analytics partnerships, open innovation, business
development, advanced materials sourcing.

5) Agilent Technologies

Website: https://www.agilent.com/

Relevant businesses: chromatography, spectroscopy, diagnostics, genomics, lab
informatics, microfluidics heritage.

Why CVD graphene fits: Agilent has strong adjacency in microfabrication,
spectroscopy, and diagnostics. CVD graphene could be relevant in sensor chips,
electrochemical detection, lab-on-chip, SERS/Raman-adjacent substrates, and
specialty analytical consumables.

Likely adoption path:
- Internal feasibility work in microfluidics and sensor teams.
- OEM relationship for specialty chips or detection elements.

Adoption probability: Medium. Technology fit is real, but graphene must
outperform incumbent thin films on manufacturability and economics.

Key barriers: process integration into established semiconductor-style lines, QA
burden, uncertain customer willingness to pay.

Estimated annual quantity if adopted:
- Sensor/chip pilot: 10-100 m?/year.



- Ifembedded in a successful analytical cartridge line: 200,000-2,000,000 die
equivalents/year.

Likely financial support posture: likely joint development agreement or paid
evaluation. Direct grant unlikely. Equity possible but not the base case.

Best contact targets: diagnostics and genomics partnerships, advanced R&D,
corporate development.

6) Bruker

Website: https://www.bruker.com/

Relevant businesses: AFM, Raman, mass spectrometry, NMR, microscopy, nano
surface analysis.

Why CVD graphene fits: Bruker is highly exposed to nano research workflows. It
could adopt CVD graphene in reference samples, advanced AFM/Raman substrates,
specialty microscopy consumables, or co-sell materials for characterization
workflows.

Likely adoption path:
- Characterization/reference products first.

- Then premium consumables or application Kits for graphene and 2D-
materials research.

Adoption probability: Medium-high for channel/catalog adjacency; medium
for deeper integration.

Key barriers: limited volume relative to bigger life-science platforms; must fit
within premium, high-margin niche offerings.
Estimated annual quantity if adopted:

- Reference substrates / kits: 1,000-20,000 substrate units/year.

- Film area equivalent: 2-30 m?/year initially.
Likely financial support posture: likely application collaboration, co-
marketing, and OEM sourcing; equity less likely.
Best contact targets: nanosurfaces division, AFM business unit, Raman product
management, corporate partnerships.

7) ZEISS

Website: https://www.zeiss.com/
Relevant businesses: microscopy, semiconductor metrology, life-science imaging.

Why CVD graphene fits: ZEISS can benefit from graphene in microscopy sample
carriers, EM workflows, specialty covers, and semiconductor/lab metrology
reference materials.

Likely adoption path:
-  Co-validated sample carriers for research imaging.
- Potential integration into premium microscopy consumables or correlative
workflows.
Adoption probability: Medium-high for microscopy consumables; medium for
in-house integration.



. Key barriers: validation burden, customer education, reliance on ecosystem
partners for consumables.

 Estimated annual quantity if adopted:
-  Microscopy consumables: 5,000-30,000 units/year.
- Film area equivalent: 5-100 m?/year.

e Likely financial support posture: likely commercial collaboration / co-
development / channel support; strategic equity possible but not likely.

* Best contact targets: microscopy applications, life-science business development,
strategic partnerships.

8) Oxford Instruments
Website: https://www.oxinst.com/

 Relevant businesses: nanoanalysis, microscopy, materials characterization,
cryogenic and quantum tools.

e  Why CVD graphene fits: Strong fit with advanced materials research customers.
Oxford Instruments can use or resell CVD graphene in application kits, reference
materials, characterization workflows, and potentially nano-fabrication-related
consumables.

e Likely adoption path:
- Application-note partnerships and bundled research Kkits.
- Low-volume premium consumables.

e Adoption probability: Medium-high for reseller/applications support; low-
medium for broad internal integration.

e Key barriers: likely smaller commercial scale than large life-science conglomerates.

 Estimated annual quantity if adopted: 500-10,000 sample substrates/year or
1-15 m?/year of film equivalent.

e Likely financial support posture: likely application collaboration rather than
equity or grants.

e Best contact targets: nanoanalysis business development, product management,
academic collaborations.

9) JEOL
e  Website: https://www.jeol.com/
 Relevant businesses: electron microscopes, analytical instruments, semiconductor
equipment.
e  Why CVD graphene fits: JEOL’s EM installed base makes graphene support films

and low-background sample supports a natural adjacency, particularly in
TEM/cryo-EM workflows.
e Likely adoption path:
- Qualification of third-party graphene grids/support films for JEOL
workflows.
-  Potential branded accessory or recommended consumable.



e Adoption probability: High for workflow endorsement; medium for
proprietary product adoption.

 Key barriers: user-preference inertia, need for robust supply, and global

distribution readiness.

o Estimated annual quantity if adopted: 3,000-25,000 support-film/grid
units/year in early phases; 5-80 m?/year film equivalent.

e Likely financial support posture: likely commercial endorsement, distribution,
or co-development; equity/grant less likely.

e Best contact targets: EM applications team, accessories/product management,
regional sales and support teams.

10) Bio-Rad Laboratories

e  Website: https://www.bio-rad.com/

. Relevant businesses: life-science research, diagnostics, PCR, cell analysis,

consumables.

e  Why CVD graphene fits: Potential fit in biosensors, microelectrodes, assay
cartridges, and specialty lab consumables rather than core molecular-biology

plastics.

e Likely adoption path: niche sensing or diagnostic cartridge program.
e Adoption probability: Medium-low. Possible, but farther from current

mainstream product line than microscopy companies.

e Key barriers: strong incumbent platforms, unclear near-term product owner,

validation burden.

o Estimated annual quantity if adopted: 5-50 m?/year initially, rising if cartridge

deployment succeeds.

e Likely financial support posture: likely pilot funding or JDA only; grant/equity

low probability.

 Best contact targets: corporate development, diagnostics R&D partnerships,
advanced technology scouting.

Recommendation matrix

Likely annual

Strategic Ease of demand if Likely financial Overall

Company fit adoption adopted support priority
Thermo Fisher High Medium 5,000-50,000 JDA/ High
Scientific EM units or commercial

10-200 m?/yr partnership
Danaher / Cytiva / High Medium 20-500 JDA / supplier High
Beckman Coulter m?/yr; development

longer-term

large die

volumes



Likely annual

Strategic Ease of demand if Likely financial Overall
Company fit adoption adopted support priority
Merck KGaA / Very high  Medium- 100-1,000 Partnership + Very High
MilliporeSigma high m?/yr or 50k- possible strategic
500k units equity
Sartorius Medium Medium- 5-50 m?/yr Pilot funding / Medium
low pilot JDA
Agilent High Medium 10-100 m?/yr JDA / evaluation High
pilot; larger
die volumes
later
Bruker Medium- Highin 1,000-20,000 Application Medium-
high niche unitsor2-30 collaboration high
m?/yr
ZEISS High Medium 5,000-30,000 Commercial High
units or 5-100 collaboration
m?/yr
Oxford Medium- Highin 500-10,000 Application Medium
Instruments high niche unitsor 1-15  collaboration
m?/yr
JEOL High Medium- 3,000-25,000 Distribution / co- High
high wunitsor 5-80 dev
m?/yr
Bio-Rad Medium Low- 5-50 m?/yr JDA / pilot Medium-
medium initial low

Most likely first adopters

1. Merck KGaA / MilliporeSigma — strongest blend of materials distribution, life-
science adjacency, and strategic-investment likelihood.

2. Thermo Fisher Scientific — best route for premium electron-microscopy
consumables.

3. JEOL — strong workflow fit for TEM/cryo-EM accessory endorsement and

commercialization.
4. ZEISS — strong microscopy adjacency and premium workflow positioning.
5. Agilent — attractive for sensor and analytical chip use cases if process economics

work.

6. Bruker / Oxford Instruments — excellent niche beachhead partners for validation
and reference-material sales.



Likely financing behavior by type

Most likely to provide commercial support first
e  Thermo Fisher

e JEOL
e ZEISS
. Bruker

. Oxford Instruments

Most likely to provide co-development funding or supplier-development money
e  Merck KGaA / MilliporeSigma
e Danaher operating companies
e Agilent
e  Sartorius

Most likely to consider equity or strategic-investment support
e Merck KGaA / Merck Ventures
e Potentially Danaher-related operating company strategic activity on a case-by-
case basis

e Potentially Agilent only if technology creates a differentiated platform, though
evidence of routine direct venture-style investing is weaker than Merck

Most likely to provide grant-style support

True corporate grants are less common in this set. A better grant-style route in the science
ecosystem is often: - Novo Nordisk Foundation for relevant life-science and innovation
calls, - public innovation agencies, - translational materials or medtech programs, -
instrument-company application collaborations rather than unrestricted grants.

Go-to-market implication for a developing CVD-graphene company

A developing supplier should not initially pitch itself as a generic graphene producer. The
stronger approach is: 1. Lead with one science-industry wedge: graphene support films
for cryo-EM/TEM, or graphene sensor substrates for analytical cartridges. 2. Standardize
QC: sheet resistance, Raman D/G/2D, transfer residue, defect density, optical transmission,
cleanliness, substrate compatibility, sterility/packaging where needed. 3. Offer finished
formats, not raw film only: grids, wafers, chips, pre-cut coupons, coated windows,
validated sample carriers. 4. Target channel and workflow endorsement before broad
OEM integration. 5. Use niche instrumentation firms to prove performance, then
approach larger platform companies.

Practical outreach sequence

1. Bruker / Oxford Instruments / JEOL / ZEISS for application notes, endorsement,
and early revenue.



2. Thermo Fisher for premium EM consumables qualification.

3. Merck KGaA / MilliporeSigma for distribution + co-development + strategic
financing possibility.

4. Agilent / Danaher opcos / Sartorius for sensor and cartridge integration
programs.

Contact targets

Publicly available named individuals were not consistently accessible from company sites
during this research session, so the most realistic near-term contact targets are functional
roles: - Corporate business development - Open innovation / strategic partnerships -
Product management for electron microscopy consumables - Applications
development in microscopy or nanoanalysis - Advanced materials sourcing /
strategic procurement - Corporate venture or venture arm team where present -
Innovation grant program managers for foundations

Useful public contact points: - Thermo Fisher corporate contact:
https://corporate.thermofisher.com/us/en/index/contact-us.html - Thermo Fisher
corporate site: https://corporate.thermofisher.com/us/en/index.html - Danaher:
https://www.danaher.com/ - Cytiva: https://www.cytivalifesciences.com/ - Merck Group:
https://www.merckgroup.com/ - MilliporeSigma / Sigma-Aldrich:
https://www.sigmaaldrich.com/ - Sartorius: https://www.sartorius.com/ - Agilent:
https://www.agilent.com/ - Bruker: https://www.bruker.com/ - ZEISS:
https://www.zeiss.com/ - Oxford Instruments: https://www.oxinst.com/ - JEOL:
https://www.jeol.com/ - Bio-Rad: https://www.bio-rad.com/ - Novo Nordisk Foundation
grants: https://novonordiskfonden.dk/en/grant/

Sources and references

Company sources
e Thermo Fisher corporate website and contact pages.
e Danaher corporate website.
e  (Cytiva corporate/about pages.
e Merck Group and Sigma-Aldrich/MilliporeSigma websites.
e  Sartorius corporate website.
e  Agilent corporate website.
e  Bruker corporate website.
e  ZEISS corporate website.
e  Oxford Instruments corporate website.
e JEOL corporate website.
e Bio-Rad corporate website.
e Novo Nordisk Foundation grant overview page.



Technical/background sources used for assessment logic

e  General literature and market knowledge on graphene support films for electron
microscopy and cryo-EM.

e  General literature on graphene biosensors, electrochemical sensors, transparent
conductive films, and 2D-material substrates.

Caveats
e Annual quantity estimates are directional planning figures, not confirmed purchase
forecasts.

e Some corporate venture/open-innovation pages were inaccessible or returned
errors during browsing, so financial-support assessments rely partly on known
company behavior and public corporate structure rather than complete live-page
verification in every case.

e Adoption in regulated diagnostics is meaningfully harder than research-use-only
consumables.

Space Industry Targets for CVD Graphene

Scope and framing

This memo identifies space-sector companies that could benefit from CVD graphene and
assesses: - likely use cases, - practical adoption pathway, - estimated annual demand if
adopted, - probability and form of financial support for a developing graphene company.

Because browser access was limited on several corporate sites, this assessment combines
accessible primary company pages with widely cited technical literature and public
information on venture/funding programs. Quantities are directional estimates intended
for commercial planning rather than procurement commitments.

Why CVD graphene is relevant in space

CVD graphene is attractive in space applications because it can be produced as large-area
films on metal foils and transferred to target substrates. That makes it more relevant than
exfoliated graphene for aerospace integration where manufacturable sheet formats matter.

Most plausible space uses are: 1. Thermal spreading and hot-spot management in
spacecraft electronics and payloads. 2. EMI shielding / conductive coatings for avionics,
harnessing, enclosures, and antennas. 3. Lightweight multifunctional composites when
used as an interlayer, coating, or conductive skin. 4. Sensor layers for strain, pressure, gas,
or health monitoring. 5. Atomic oxygen / environmental barrier functions in LEO, if
stack design and durability are proven. 6. RF components / antennas / transparent
conductive films in niche payload architectures.



Practical caution

For near-term space adoption, CVD graphene is more likely to be used first as: - a film or
coating, - a laminate in thermal straps/spreaders, or - a sensor/conductive surface
layer, rather than as a bulk structural material.

That is because qualification, transfer yield, contamination control, radiation performance,
outgassing, and repeatability remain real hurdles.

Key technical reference points

Graphene is widely reported to have very high in-plane thermal conductivity; even
CVD-derived graphene typically shows lower but still strong values versus
conventional polymer films and coatings.[1]

CVD graphene is the scalable route for large-area electronics and coatings compared
with mechanically exfoliated material.[1]

Spacecraft primes continually seek mass reduction, better thermal control,
radiation-tolerant electronics packaging, and higher-performance payload
materials, making graphene relevant where it improves SWaP.

Target company assessment

1. Airbus Defence and Space

Website: https://www.airbus.com/en/products-services/space

Why relevant: Airbus is a major satellite prime and space systems integrator in
telecom, Earth observation, exploration, and defense space.

Best-fit CVD graphene uses:

- thermal spreaders for avionics and payload electronics,

- conductive/EMI layers in panels or enclosures,

- sensor skins for structural health monitoring,

- possibly barrier/conductive films in deployables and antennas.
Adoption likelihood: Medium-High

- Airbus has the scale, materials engineering depth, and satellite production
base to evaluate advanced materials.

- Adoption would likely start in internal R&D, then payload subassemblies,
then qualified bus components.

- Europe also has strong graphene ecosystem linkages, which lowers scouting
friction.

Transition difficulty: Moderate

- Must pass ECSS qualification, contamination/outgassing review, thermal
cycling, vibration, radiation, and manufacturability tests.

- Easier for non-flight-critical thermal and sensing roles than for primary
structure.

Estimated annual quantity if adopted:
- Pilot phase: 20-100 m”2/year of CVD graphene film.



-  Early production: 100-500 m”2/year.
- Scaled adoption across multiple satellite lines: 500-2,000 m”2 /year.

- Rationale: thin films are the natural metric for CVD graphene in spacecraft
thermal and EMI applications.

e Likely financial support behavior:
- Most likely: paid feasibility project, joint development agreement, co-funded
ESA/EU project, supplier qualification funding.
- Possible: strategic investment through ecosystem relationships; less likely
directly from the operating unit than through venture/innovation channels.
e Contact targets:

- Airbus Defence and Space advanced materials / procurement / open
innovation teams.

- General corporate and business unit contact via website.

2. Thales Alenia Space
e  Website: https://www.thalesaleniaspace.com/

e Why relevant: Major global satellite manufacturer active in telecom, navigation,
observation, exploration, and orbital infrastructure.

e Best-fit uses:
- thermal films for payload electronics,
- conductive layers for EMI control,
-  graphene-enabled sensing in structures or tanks,
- specialty films for antenna or RF subsystems.
e Adoption likelihood: Medium-High

- Strong fit because TAS works on complex payloads where thermal
management directly affects performance.

e Transition difficulty: Moderate to High
- High reliability culture; long qualification cycles.

- Would likely require subsystem champion plus ESA/CNES/ASI-linked
development support.

 Estimated annual quantity if adopted:
- Pilot: 10-75 m”2 /year.
- Production: 100-400 m”2 /year.
- Broader platform penetration: up to ~1,000 m”2 /year.
e Likely financial support behavior:
- Most likely: collaborative R&D contract, demonstrator funding, ESA-backed
material maturation.
- Possible: minority strategic participation via parent innovation channels
rather than direct balance-sheet investment.
e Contact targets:
- CTO / innovation / materials engineering / supplier innovation contacts
through company website and LinkedIn.



3. Lockheed Martin Space

Website: https://www.lockheedmartin.com/en-us/capabilities /space.html

Why relevant: Major U.S. prime in defense space, missile warning, communications,
exploration, and spacecraft integration.

Best-fit uses:

thermal management for high-value mission electronics,
conductive coatings and EMI shielding,

radiation-aware packaging experiments,

specialty sensors and multifunctional films.

Adoption likelihood: Medium

- Strong need and technical capability, but qualification and approved supplier
requirements are stringent.

-  Defense applications may favor proven materials unless graphene shows
clear mission-level value.

Transition difficulty: High
- Security, qualification, ITAR, traceability, and program-specific certification
create friction.
Estimated annual quantity if adopted:
- Pilot: 10-50 m”2 /year.
-  Program insertion: 50-250 m"2 /year.
- Multi-program use: 250-1,000 m"2 /year.
Likely financial support behavior:

- Most likely: funded prototype contracts, SBIR/STTR teaming, CRADAs, or
directed R&D subcontracts.

- Possible: equity or strategic investment through Lockheed Martin Ventures.
Contact targets:

- Lockheed Martin Ventures,

- supplier innovation / space materials teams,

-  program technology offices.

. Northrop Grumman Space Systems

Website: https://www.northropgrumman.com/

Why relevant: Large contractor in satellites, missile defense, strategic systems, and
space payloads.

Best-fit uses:

- thermal spreaders,

- EMI/conductive films,

- advanced packaging,

- structural health monitoring sensors.
Adoption likelihood: Medium

- Similar to Lockheed: mission need exists, but adoption depends on program
sponsorship and qualification evidence.



Transition difficulty: High
Estimated annual quantity if adopted:
- Pilot: 10-40 m”2/year.
- Initial insertion: 40-200 m"2 /year.
- Scaled adoption: 200-800 m”2/year.
Likely financial support behavior:

- Most likely: subcontracted development, IRAD-linked collaboration,
government-matched programs.

- Less likely: direct corporate equity absent a strong dual-use case.
Contact targets:

- business development for space systems,

- advanced technology and materials groups.

5. Maxar Space Systems / Maxar Technologies

Website: https://www.maxar.com/

Why relevant: Satellite buses, robotics, and space infrastructure where thermal
performance and mass savings matter.

Best-fit uses:
- thermal management on communications or imaging spacecraft,
- conductive films for electronics packaging,
- sensor integration on robotic or deployable systems.

Adoption likelihood: Medium-High

- More commercially driven than some defense primes, which can help if
graphene improves payload performance or reduces mass/cost.

Transition difficulty: Moderate
Estimated annual quantity if adopted:

- Pilot: 20-60 m”2/year.

- Production: 60-300 m”2 /year.

- Larger constellation/platform deployment: 300-1,200 m"2 /year.
Likely financial support behavior:

- Most likely: development contract or preferred-supplier agreement.

- Possible: strategic partnership; less evidence of a dedicated venture arm
than some peers.

Contact targets:
- supply chain innovation,
- robotics and space infrastructure engineering leaders.

6. Redwire Space

Website: https://www.redwirespace.com/

Why relevant: Redwire is active in in-space infrastructure, advanced components,
deployables, and space manufacturing.

Best-fit uses:



- thin-film thermal and conductive layers,

- additive/manufactured hybrid components,

- sensors,

- deployable structure coatings,

- in-space manufacturing compatibility over the longer term.
e Adoption likelihood: High

- Relative to the large primes, Redwire is closer to component innovation and

may move faster on specialty materials.

e Transition difficulty: Moderate

- Still needs qualification, but product-level insertion could be quicker.
 Estimated annual quantity if adopted:

- Pilot: 20-80 m”2/year.

- Productized component use: 80-400 m”2 /year.

-  Broader portfolio adoption: 400-1,500 m"2 /year.
e Likely financial support behavior:

- Mostlikely: ]DA, funded demonstrator, manufacturing partnership.

- Possible: direct strategic investment if graphene supports differentiated
product offerings.

e Contact targets:
- corporate development,
- advanced missions and components teams,
- business development.

. Rocket Lab Space Systems
e  Website: https://www.rocketlabusa.com/space-systems/ (redirects to
https://rocketlabcorp.com/space-systems/)

e Why relevant: Supplies spacecraft components, solar solutions, reaction wheels,
radios, star trackers, and complete spacecraft platforms.

 Best-fituses:
- thermal management in smallsat avionics,
- EMI/conductive films,
- lightweight sensor-integrated panels,
- higher-volume use in constellations.
e Adoption likelihood: High

- Smallsat and constellation economics reward materials that improve thermal

margins without big mass/cost penalties.
e Transition difficulty: Moderate

- Product qualification is still serious, but lower spacecraft mass and higher
unit counts make pilot adoption more realistic.

 Estimated annual quantity if adopted:
- Pilot: 50-150 m”2/year.
-  Constellation component integration: 150-800 m”2 /year.



- Broad platform use: 800-3,000 m”2 /year.
Likely financial support behavior:

-  Most likely: supply agreement, NRE-backed qualification program, strategic
partnership.

- Possible but lower probability: equity investment.
Contact targets:

- space systems business development,

- supplier onboarding,

- advanced product engineering.

8. Sierra Space

Website: https://www.sierraspace.com/

Why relevant: Commercial stations, spacecraft, and mission systems where
multifunctional lightweight materials matter.

Best-fit uses:
- habitat/module sensors,
- thermal films,
- conductive coatings,
- smart structures.
Adoption likelihood: Medium-High

- Emerging commercial architecture can accept differentiated materials if they
solve mass or thermal problems.

Transition difficulty: Moderate
Estimated annual quantity if adopted:

- Pilot: 20-70 m”2 /year.

- Program insertion: 70-300 m”2/year.

-  Station/platform scale: 300-1,000+ m” 2 /year.
Likely financial support behavior:

- Most likely: paid pilot or subsystem co-development.

- Possible: strategic relationship tied to commercial station roadmaps.
Contact targets:

- business development,

- advanced development,

- supplier innovation.

9. Boeing Satellite / Boeing Defense, Space & Security

Website: https://www.boeing.com/

Why relevant: Historic presence in satellites, government space, and advanced
aerospace materials.

Best-fit uses:
—  thermal contro],
- EMI shielding,



- specialty coatings,
- sensors.
Adoption likelihood: Medium
- Strong capability but likely selective and program-dependent.
Transition difficulty: High
Estimated annual quantity if adopted:
- Pilot: 10-40 m”2 /year.
- Program use: 40-250 m”2/year.
- Scaled: 250-1,000 m"2 /year.
Likely financial support behavior:

- Most likely: technology evaluation contract or HorizonX-style innovation
engagement where available.

- Possible: strategic venture-style support depending on dual-use potential.
Contact targets:

- Boeing Ventures / innovation,

- space systems procurement,

- advanced materials teams.

10. MDA Space

Website: https://mda.space/

Why relevant: Robotics, satellite systems, and space infrastructure with meaningful
demand for high-performance lightweight materials and sensor integration.

Best-fit uses:
- robotic structure sensing,
- thermal films,
- conductive layers,
- specialty electronics packaging.
Adoption likelihood: Medium-High
Transition difficulty: Moderate
Estimated annual quantity if adopted:
- Pilot: 10-50 m”2/year.
- Product use: 50-250 m”2/year.
-  Scaled infrastructure adoption: 250-800 m”2/year.
Likely financial support behavior:
- Most likely: collaborative development or customer-funded qualification.

- Possible: strategic investment less likely than commercial development
support.

Contact targets:
- business development,
- supplier and engineering innovation channels.



Recommendation matrix

Est.
annual Financial
Strategic Adoption Qualification demand support Best support
Company fit speed burden ifscaled likelihood form
Airbus High Medium High 500- Medium-  ]DA, co-funded
Defence 2,000 High ESA/EU project
and Space m”"2
Thales High Medium High up to Medium Demonstrator
Alenia ~1,000 contract, ESA-
Space m”"2 linked
maturation
Lockheed High Low- Very High 250- Medium Prototype
Martin Medium 1,000 contract,
Space m”2 venture arm,
SBIR teaming
Northrop  High Low- Very High 200-800 Medium Subcontracted
Grumman Medium m”"2 development
Space
Maxar High Medium Moderate 300- Medium Preferred
1,200 supplier + NRE
m”2 support
Redwire High Medium- Moderate 400- High JDA, product
High 1,500 partnership
m”2
Rocket High High Moderate 800- Medium-  Supply
Lab 3,000 High agreement +
m”"2 qualification
funding
Sierra Medium- Medium Moderate 300- Medium Paid pilot, co-
Space High 1,000+ development
m”"2
Boeing Medium- Low- High 250- Medium Evaluation
Space High Medium 1,000 contract,
m”2 venture
engagement
MDA Medium-  Medium Moderate 250-800 Medium Collaborative
Space High m”2 development

Most likely early adopters

If a developing CVD graphene company has limited business-development bandwidth, the
best first targets are:



1. Redwire - component-oriented, innovation-forward, likely faster path.

2. Rocket Lab Space Systems - high-volume smallsat orientation supports meaningful
film consumption.

3. Airbus Defence and Space - major scale and strong European advanced-materials
ecosystem.

4. Maxar - practical commercial satellite use cases.
5. Thales Alenia Space - strong payload and satellite thermal-management fit.

Commercialization strategy by maturity stage

TRL 3-4

Target: - grants, - paid feasibility studies, - ESA/NASA/defense innovation programs, -
university-prime consortia.

Best counterparties: - Airbus, - Thales Alenia Space, - Lockheed Martin, - Northrop
Grumman.

TRL 5-6

Target: - subsystem demonstrators, - thermal-vac and vibration-qualified coupons, -
payload electronics pilots.

Best counterparties: - Redwire, - Rocket Lab, - Maxar, - MDA.
TRL 7+

Target: - sole-source or preferred-source component integration, - long-term supply
agreements, - dual-use manufacturing scale-up.

Best counterparties: - Rocket Lab, - Airbus, - Thales, - major U.S. primes on program pull.

What would make companies say yes

A developing company will need to show: 1. Flight-relevant data: outgassing, TVAC,
radiation, atomic oxygen, vibration, humidity handling, shelf life. 2. Manufacturing
repeatability: sheet resistance, layer count, transfer yield, defect density, contamination
control. 3. Integration practicality: standard laminate formats, adhesive compatibility,
traceability, and QA. 4. Economics: clear cost-per-m”2 and system-level SWaP benefit. 5.
Mission advantage: lower radiator area, lower mass, higher payload duty cycle, or lower
hotspot temperatures.

Bottom line

The space market for CVD graphene is real but selective. Near-term demand is most
credible in thermal films, conductive/EMI coatings, and sensor layers, not primary
structure. The companies most likely to adopt first are those with: - component-level
autonomy, - smallsat or in-space infrastructure product lines, - tolerance for specialty-
material pilots, - and clear thermal or mass pain points.



The best commercial targets are Redwire, Rocket Lab, Airbus Defence and Space,
Maxar, and Thales Alenia Space. Large U.S. defense primes are strategically important,
but usually later and slower unless government funding de-risks qualification.

References and sources
1. Wikipedia, “Graphene,” including discussion of thermal conductivity and CVD
graphene scaling context: https://en.wikipedia.org/wiki/Graphene
2. Airbus Space business page: https://www.airbus.com/en/products-services/space

3. Rocket Lab Space Systems page: https://www.rocketlabusa.com/space-systems/
and redirect to https://rocketlabcorp.com/space-systems/

4. Corporate homepages and business unit pages used for company scope
confirmation:

- Thales Alenia Space: https://www.thalesaleniaspace.com/

-  Lockheed Martin Space: https://www.lockheedmartin.com/en-
us/capabilities/space.html

- Northrop Grumman: https://www.northropgrumman.com/

- Maxar: https://www.maxar.com/

- Redwire Space: https://www.redwirespace.com/

- Sierra Space: https://www.sierraspace.com/

- Boeing: https://www.boeing.com/

- MDA Space: https://mda.space/

Notes on estimates
e Quantities are estimated in square meters of CVD graphene film per year, the
most practical unit for large-area CVD material.
e Ranges reflect likely use as interlayers, coatings, thermal spreaders, and sensor
surfaces rather than full-surface spacecraft skins.
e  Actual demand will depend heavily on transfer yield, layer count, stack design,

qualification status, and whether the product is sold as raw film or as an integrated
component.

Graphene Materials Opportunities in the Space Industry

Executive summary

Graphene and graphene-enhanced materials are most relevant in space where a prime or
subsystem supplier has a direct need for mass reduction, thermal management, EMI
shielding, radiation tolerance packaging, multifunctional structures, conductive
coatings, and higher-performance batteries or supercapacitors. Based on current
public product portfolios and space activity, the strongest company targets are large
satellite and spacecraft manufacturers with active internal R&D and production scale.



This memo focuses on companies that appear most likely to evaluate or adopt graphene
materials into spacecraft, satellite subsystems, thermal hardware, structures, coatings, or
related services.

Why graphene matters in space
Potential benefits repeatedly cited by materials developers and space agencies include:

e Very high in-plane thermal conductivity useful for heat spreaders and thermal
straps

e Low mass relative to many incumbent metals or filled polymers

e Electrical conductivity / EMI shielding in coatings and composites

e  Mechanical reinforcement in polymers and multifunctional composite structures

e Barrier and surface effects relevant to coatings and corrosion/moisture
protection before launch and in ground equipment

 Energy storage enhancement in batteries, supercapacitors, and conductive
additives

Important caveat: for flight adoption, graphene must pass a demanding qualification path
covering outgassing, vacuum stability, radiation, atomic oxygen, thermal cycling,
contamination, manufacturability, repeatability, and export-control/compliance
issues. That means adoption usually starts in non-critical panels, housings, heat
spreaders, coatings, or ground-support hardware, then migrates toward mission-
critical flight articles.

Target company assessments

1) Airbus Defence and Space
Website: https://www.airbus.com/en/products-services/space

* Relevant public positioning: Airbus states it provides telecommunications and
navigation satellites, Earth observation satellites, spacecraft equipment, and space
exploration technologies.

e  Why graphene could fit: Airbus has broad spacecraft and satellite manufacturing
exposure, making graphene relevant for lightweight structures, thermal interfaces,
heat spreaders, EMI shielding, and conductive composite panels.

e Adoption likelihood: High for evaluation, medium for near-term serial flight
adoption. Airbus has the scale and materials engineering sophistication to trial
advanced materials, but qualification cycles in space are long.

e  Most plausible entry points:
- thermal spreaders in avionics bays
-  graphene-loaded composite panels and brackets
- conductive/EMI shielding coatings
- battery and power electronics packaging



 Estimated annual demand if adopted:

-  Prototype / pilot phase: 20-100 kg/year of graphene-enhanced material
content

-  Limited flight adoption: 100-500 kg/year
- Broader platform integration: 0.5-2.0 metric tons/year

 Rationale for quantity: Airbus serves multiple satellite classes. Even low loading
percentages in composite resins, films, coatings, and thermal components can add
up across dozens of spacecraft and subsystem builds.

« Financial support likelihood: High for strategic pilot funding / paid
development, medium for equity via Airbus Ventures rather than direct
procurement org.

e Likely support form: paid co-development, qualification program funding, supplier
framework agreement, potential venture introduction through Airbus Ventures.

e Contact target: Airbus Ventures / Airbus Defence and Space advanced materials,
space procurement, CTO or open innovation functions.

2) Lockheed Martin Space
Website: https://www.lockheedmartin.com/en-us/capabilities/space.html

* Relevant public positioning: Lockheed Martin says it is delivering decisive space
capabilities faster and is investing in high-velocity technological innovations and
integrated solutions.

e  Why graphene could fit: Lockheed Martin Space builds high-value spacecraft
where every gram and every thermal margin matter. Graphene could be useful in
thermal control hardware, shielding, lightweight structures, and specialty
electronics packaging.

e Adoption likelihood: High for funded evaluation, medium for fielded product
transition. The company has strong mission assurance requirements, which slow
material insertion but also support serious funded testing.

e  Most plausible entry points:
- military and civil satellite electronics thermal management
- multifunctional structural panels
-  RF/EMI shielding enclosures
- specialty sensor housings and deployables
 Estimated annual demand if adopted:
- Evaluation stage: 10-75 kg/year
-  Mission-specific insertion: 75-300 kg/year
- Multi-program adoption: 300-1,000 kg/year

« Rationale for quantity: Lockheed builds fewer units than some high-rate
commercial players, but on high-value platforms with many subsystem
opportunities per spacecraft.

* Financial support likelihood: High for internal IRAD-style development / paid
prototype work, medium-low for direct equity unless routed through a
ventures or strategic mechanism.



Likely support form: subcontract for qualification, funded material test campaign,
SBIR-adjacent teaming, long-cycle procurement after qualification.

Contact target: Lockheed Martin Space supply chain, advanced engineering,
materials & process engineering, open innovation, CTO office.

3) Northrop Grumman Space Systems

Website: https://www.northropgrumman.com/what-we-do/space

Relevant public positioning: Northrop Grumman says it is a leader across the
entire space value chain with extensive investment in technology and production
capacity.
Why graphene could fit: Northrop has exposure to satellites, propulsion,
exploration systems, and mission hardware. Graphene can map into thermal
structures, conductive composites, coatings, and high-performance power-system
packaging.
Adoption likelihood: High for technical interest and evaluation, medium for
transition into production platforms.
Most plausible entry points:

- satellite bus panels and brackets

-  propulsion-system sensors or electronics packaging

- solar-array-adjacent thermal/electrical materials

- exploration hardware where mass reduction is highly valued
Estimated annual demand if adopted:

- Pilot: 20-80 kg/year

- Program adoption: 80-400 kg/year

- Scaled adoption: 0.4-1.5 metric tons/year
Rationale for quantity: Northrop spans multiple mission classes and subsystems;
aggregate consumption can rise if graphene is used as additives in composites or
coatings rather than only in niche parts.
Financial support likelihood: High for paid development and qualification,
low-medium for equity directly.
Likely support form: contract-funded maturation, material test campaigns,
strategic supplier development.
Contact target: Space Systems engineering leadership, mission
architectures/materials engineering, supplier onboarding, corporate
strategy/innovation.

4) Boeing Defense, Space & Security / Boeing Space / Millennium Space Systems

Website: https://www.boeing.com/space

Relevant public positioning: Boeing describes a portfolio spanning crewed and
uncrewed systems, orbital infrastructure, launch and satellite capabilities; the page
also highlights satellites and Millennium Space Systems.



Why graphene could fit: Boeing and Millennium provide clear pathways for
graphene in satellite buses, RF payload structures, EMI control, smallsat structures,
and thermal hardware.

Adoption likelihood: Medium-high overall; high at the subsystem and smallsat
level where rapid iteration is easier than on flagship human spaceflight programs.

Most plausible entry points:

- Millennium smallsat structures and electronics thermal parts

-  geostationary and national-security satellite payload packaging

- space station or orbital infrastructure panels
Estimated annual demand if adopted:

- Smallsat-focused adoption: 50-200 kg/year

- Broader satellite adoption: 200-800 kg/year

-  Enterprise-wide niche adoption: up to 1.5 metric tons/year
Rationale for quantity: Boeing’s large platform count is not extremely high, but
multiple business lines and subsystem insertions raise total materials consumption.
Financial support likelihood: Medium for direct strategic funding, medium-high
if routed through Boeing’s broader innovation or venture mechanisms.
Likely support form: pilot contract, supplier qualification, strategic partnership,
venture/introduction through Boeing innovation channels.
Contact target: Boeing Space procurement/materials engineering; Millennium
Space Systems engineering and supply chain.

5) Sierra Space

Website: https://www.sierraspace.com/

Relevant public positioning: Sierra Space says it delivers mission-ready systems,
spacecraft technologies, orbital infrastructure, and a next-generation line of small,
high-performance, affordable satellites; it also highlights electrical power systems
and satellite subsystems.

Why graphene could fit: Sierra Space is one of the more attractive emerging
adopters because it is still building product families and may be more flexible on
next-generation materials than legacy primes.

Adoption likelihood: High for pilot adoption in subsystems and small satellites;
medium-high for transition if test results are strong.

Most plausible entry points:
- smallsat structures
-  power-system packaging and thermal spreaders
- orbital infrastructure panels
- deployable subsystem housings
Estimated annual demand if adopted:
- Early adoption: 25-150 kg/year
- Scaled smallsat/subsystem adoption: 150-600 kg/year



« Rationale for quantity: smaller company than the major primes, but potentially
higher agility and willingness to standardize graphene-enhanced materials across a
growing product line.

* Financial support likelihood: Medium-high for co-development, NRE, or
supplier-backed prototype integration; medium for strategic equity if tied to
exclusive capability.

e Likely support form: paid pilot, joint proposal to government customers, design-in
agreement, possible strategic minority investment.

e Contact target: satellite product line leadership, spacecraft subsystem engineering,
business development, strategic partnerships.

6) MDA Space
e  Website: https://mda.space/

e Relevant public positioning: MDA Space describes itself as a trusted mission
partner with leadership in robotics, satellite systems, communications satellites,
Earth and space observation, and space infrastructure.

e  Why graphene could fit: MDA'’s satellite systems and infrastructure exposure
create opportunities in thermal hardware, robotics structures, conductive
composites, and EMI shielding.

e Adoption likelihood: Medium-high for evaluation; medium for production
adoption.

e  Most plausible entry points:

- satellite bus structures

- robotic arms/end effectors and electronics packaging

- thermal management for observation payloads
 Estimated annual demand if adopted:

-  Pilot phase: 15-75 kg/year

- Program-level adoption: 75-300 kg/year

- Broader product integration: 300-900 kg/year

 Rationale for quantity: MDA has meaningful but not ultra-high-rate production;
robotics plus satellite systems widens use cases.

 Financial support likelihood: Medium-high for paid development and strategic
supplier engagement; low-medium for equity.

e Likely support form: engineering services contract, qualification co-funding,
preferred supplier arrangement.

e Contact target: satellite systems engineering, robotics engineering, procurement,
advanced technology partnerships.

7) Thales Alenia Space
e  Website: https://www.thalesgroup.com/en/worldwide/space

* Relevant public positioning: access to the page was partially blocked in-browser,
but Thales Alenia Space is a major space manufacturer with telecommunications,
observation, exploration, and infrastructure programs.



e  Why graphene could fit: strong fit for telecom satellites, structures, thermal
control, and electronics packaging.

e Adoption likelihood: Medium-high in principle; medium in near term due to
qualification and procurement complexity.

e Estimated annual demand if adopted: 100-700 kg/year in limited adoption;
potentially 1+ metric ton/year with broader composite/coating rollout.

 Financial support likelihood: Medium-high for paid technical maturation;
medium for strategic equity or JV-like arrangements depending on geography and
program alignment.

e Contact target: CTO/innovation, materials engineering, satellite platforms
procurement.

Recommended prioritization

Tier 1: strongest near-term industrial targets
1. Airbus Defence and Space
2. Lockheed Martin Space
3. Northrop Grumman Space Systems
4. Sierra Space

Why: these combine significant space hardware exposure with either explicit innovation
messaging or broad satellite/system portfolios that match graphene’s likely first-use cases.

Tier 2: strong but somewhat harder or narrower paths
5. Boeing / Millennium Space Systems
6. MDA Space
7. Thales Alenia Space

Why: these are credible adopters but may require more targeted subsystem entry or may
be harder to access directly.

Adoption pathway assessment

Easiest first products to qualify
e non-structural thermal spreaders
e conductive coatings and films
e  avionics box heat spreaders
e  EMI shielding components
e secondary composite brackets or covers
e ground-support hardware



Harder but more valuable products
e  primary spacecraft structural panels
e deployables and booms
e  propulsion-adjacent parts
e crewed-spaceflight hardware
e  batteries/power systems in mission-critical use

What a space customer will likely require
e  coupon-level materials test data
e outgassing and contamination results
e thermal cycling and vacuum test data

e radiation and atomic oxygen data where relevant

e  process control and repeatability evidence

e preferred supplier QA system / AS9100 style readiness

e  export-control and cybersecurity maturity

Financial support outlook by type

Pay for
Invest  Give pilot /
Company directly grant Take equity NRE Bestinterpretation
Airbus Medium  Low Medium- High Strong strategic pilot
High via customer; venture path
Airbus available
Ventures
Lockheed Medium- Low Low-Medium High More likely to fund
Martin Low testing/qualification than
direct equity
Northrop Low- Low Low High Best path is subcontracted
Grumman Medium maturation
Boeing Medium Low Medium  Medium- Best path is product-line
High partnership, maybe venture
adjacency
Sierra Medium Low Medium High Agile co-development
Space customer candidate
MDA Space Low- Low Low-Medium High Best path is engineering-led
Medium paid pilot
Thales Medium  Low Medium High Strategic supplier
Alenia development likely

Space



Notes: - Large primes usually do not give grants in the same way agencies do. - They more
commonly provide support through paid feasibility studies, NRE contracts,
qualification budgets, strategic procurement commitments, or joint bids to
government customers. - Equity is more likely when a formal venture arm or strategic
investment function exists.

Contact targets to pursue

Where named individual contacts are not publicly obvious, these are the most realistic
target functions:

e Chief Technology Officer / CTO office

e Advanced materials & process engineering

e Space systems procurement / supplier onboarding
e Openinnovation / corporate venture

e Satellite platform engineering

e Thermal systems engineering

e  Structures and mechanisms engineering

e Power systems engineering

Useful public front doors: - Airbus Ventures: https://www.airbusventures.vc/ - Seraphim
VC / Accelerator: https://seraphim.vc/ - Millennium Space Systems:
https://www.millennium-space.com/

Bottom line

For a developing graphene-materials company, the best industrial buyers in space are
major satellite and spacecraft OEMs that can justify material qualification with
meaningful platform value. The best initial commercial story is usually not “replace all
composites,” but rather “solve a specific thermal, EMI, or mass problem in a
subsystem that already has budget pressure and performance pain.”

The strongest near-term targets are Airbus, Lockheed Martin, Northrop Grumman, and
Sierra Space. Among those, Sierra Space may be the fastest design-in path, while
Airbus and the U.S. primes may offer the deepest long-term volume and credibility
once qualification is complete.

Sources and references

1. Airbus Space overview: https://www.airbus.com/en/products-services/space

2. Lockheed Martin Space overview: https://www.lockheedmartin.com/en-
us/capabilities/space.html

3.  Northrop Grumman Space overview: https://www.northropgrumman.com/what-
we-do/space



4. Boeing Space overview: https://www.boeing.com/space

5. Sierra Space company site and satellite/subsystem references:
https://www.sierraspace.com/

6. MDA Space overview: https://mda.space/

7. ESA Materials and Electrical Components overview:
https://www.esa.int/Enabling Support/Space_Engineering Technology/Materials_
and_Electrical_Components

8. Airbus Ventures: https://www.airbusventures.vc/

9. Seraphim VC: https://seraphim.vc/

Method note

Annual quantity estimates are directional and based on: - public indication of company
activity in satellites/spacecraft - likely graphene loading levels in
coatings/composites/thermal parts - likely progression from pilot to program-level
adoption - the fact that graphene often enters as an additive or thin material layer, so
kilograms-per-year is the most practical metric at current market maturity

These estimates should be treated as business-development planning ranges, not
demand commitments.

CVD Graphene in Professional Sports: Target Companies and Adoption
Assessment

Executive summary

CVD graphene is most compelling in pro-sports applications where high specific stiffness,
low weight, electrical/thermal conductivity, barrier performance, and premium
pricing matter more than raw material cost. In sports, that usually means:

1. Performance composites and hardgoods: racquets, sticks, skis, bike parts, club
components, helmets.

2. Smart wearables and sensing layers: conductive films, strain sensors, heaters,
biosignal patches.

3.  Premium apparel/footwear components: thermal management, durability,
conductive layers, selective barrier layers.

For most sports brands, near-term adoption is more likely as a thin functional film or
integrated sensing layer than as a broad structural replacement for carbon fiber. The best
targets are companies already selling high-end equipment, already using advanced
materials, and already marketing performance technology to professional athletes.



What “CVD graphene” means in this context

This memo assumes chemical vapor deposition (CVD) graphene supplied as film on
copper/other catalyst foil, transferred graphene, multilayer graphene film, or graphene
integrated into laminate stacks or sensor assemblies. Compared with graphene
nanoplatelets, CVD graphene is generally better suited for:

conductive or semiconductive films
strain sensing

EMI shielding

thermal spreading

ultra-thin barrier layers

premium surface/interface engineering

It is less likely to be adopted first as bulk filler across commodity sporting goods due to
transfer cost, process complexity, and scaling constraints.

Company assessments

1) HEAD

Website: https://www.head.com/

Why relevant: HEAD has already commercialized “Graphene” branding in racquet
sports and skiing, demonstrating market readiness for advanced carbon-based
material stories and premium positioning.

Evidence: HEAD site search returns multiple graphene-related products and a ski
technology page describing graphene as “super-light but super-strong” and
beneficial for snow performance.[1][2]

Likely product areas for CVD graphene:

tennis / padel / pickleball racquets

racquetball frames

skis

potentially smart racquets or embedded sensing handles

Adoption thesis: Strong. HEAD is one of the clearest candidates because it already
educates consumers around graphene-linked performance. Even if historic product
claims have often referred to graphene-containing composite concepts rather than
monolayer CVD graphene, the brand has already crossed the marketing and
product-management hurdle.

Transition difficulty: Medium.

- Easierif used in sensor patches, conductive inserts, damping interfaces,
or premium laminate interlayers.

- Harder if pitched as a full replacement for existing carbon composite layups.
Estimated annual CVD graphene need if adopted:



- Pilot: 1,000-5,000 m?/year of transferred or device-grade graphene film for
premium product lines and validation.

- Scaled premium launch: 10,000-40,000 m?/year across racquet and ski
families.

- Equivalent use case framing: roughly 0.02-0.10 m? per racquet, 0.05-0.20
m? per pair of skis, depending on whether the graphene is localized or
distributed.

e Financial support likelihood to a developing supplier:

-  Most likely: strategic development agreement, paid co-development,
preferred-supplier arrangement, athlete-validation partnership.

- Possible: minority strategic equity stake if the platform clearly differentiates
future racquet/ski products.

- Less likely: grant-making.
e Best contact targets:
- Innovation / R&D leadership in racquet sports and winter sports
- Corporate business development
- Strategic sourcing / advanced materials procurement
- General site contact via https://www.head.com/

2) Babolat

e  Website: https://www.babolat.com/

e  Why relevant: Premium racquet-sports specialist with strong pro credibility and
continuous materials/product innovation culture.

 Evidence: Babolat states it is the oldest racquet sports company and emphasizes
constant innovation for tennis, padel, and badminton players.[3]

e Likely product areas for CVD graphene:
- tennis and padel racquets
- connected racquet accessories / sensing layers
- strings packaging or sensor-enabled grip systems

e Adoption thesis: Strong in racquet sports, especially for premium flagship frames
and connected-performance accessories.

e Transition difficulty: Medium.

- Babolat can adopt CVD graphene faster in smart or instrumented products
than in broad structural composites.

-  Pro endorsement pathways are favorable because elite racquet players
accept premium-tech narratives.

 Estimated annual CVD graphene need if adopted:
- Pilot: 500-3,000 m?/year
- Scaled premium launch: 5,000-20,000 m?/year

- Use basis: 0.02-0.08 m? per racquet in selective reinforcement / sensing
applications.

 Financial support likelihood:



- Most likely: paid prototype program, joint development agreement, supply
reservation.

- Possible: distribution or commercialization partnership.

- Less likely: formal venture-style equity investment, unless via a holding-
company vehicle or special project.

Best contact targets:
- Product innovation / R&D for tennis and padel
- Open innovation / partnerships
- Corporate contact via https://www.babolat.com/

3) Callaway Golf

Website: https://www.callawaygolf.com/

Why relevant: Callaway sells premium clubs where marginal gains in weight, face
dynamics, feel, and sensor integration can justify advanced-material adoption.

Evidence: Callaway’s driver category highlights “cutting-edge technology” and a
broad premium lineup for distance, ball speed, and forgiveness.[4]

Likely product areas for CVD graphene:
- clubhead interior films / localized interface layers
- shaft sensing or strain-monitoring layers
- conductive/heating elements in training accessories or wearables
- premium putter or fitting systems with embedded sensors

Adoption thesis: Good, especially for instrumented clubs, fitting tools, and
localized composite/metal interface engineering.

Transition difficulty: Medium to high for structural use; medium for sensing use.
Estimated annual CVD graphene need if adopted:

- Pilot: 1,000-4,000 m?/year

- Scaled premium launch: 8,000-30,000 m?/year

- Use basis: 0.005-0.03 m? per club component if applied locally inside
heads, shafts, or smart inserts.

Financial support likelihood:

- Most likely: co-development contract, paid testing, preferred
commercialization agreement.

- Possible: strategic investment if the graphene supplier also enables broader
golf sensing/IP.

- Less likely: non-dilutive grant.
Best contact targets:
- Advanced engineering / club R&D
- Corporate development
Innovation partnerships
Contact details visible through corporate/footer pages on Callaway site.[4]



4) On

Website: https://www.on.com/

Why relevant: On positions itself around Swiss engineering and innovation, making
it a plausible adopter for graphene-enabled sensors, heaters, durability layers, or
premium footwear/apparel components.

Evidence: On’s technology page says the company is “Born from Swiss Engineering.
Driven by innovation.”[5]

Likely product areas for CVD graphene:
- smart insoles and gait sensing
- conductive textile panels
- thermal management layers in outerwear
-  premium racing footwear components and printed electronics interfaces

Adoption thesis: Better fit for wearables and smart apparel/footwear than for
bulk structural materials.

Transition difficulty: Medium. Integration into softgoods supply chains is
nontrivial, but high-end footwear/apparel launches can absorb premium BOM
additions.

Estimated annual CVD graphene need if adopted:
- Pilot: 2,000-10,000 m?/year
- Scaled premium launch: 20,000-100,000 m?/year

- Use basis: 0.01-0.05 m? per footwear pair or garment panel, especially if
used only in localized sensor/thermal zones.

Financial support likelihood:

- Most likely: paid pilots, product collaboration, exclusivity-backed supply
agreement.

- Possible: minority strategic investment in a platform relevant to connected
performance products.

Best contact targets:
- Innovation, materials engineering, wearable tech partnerships
-  Corporate development / strategy
- General corporate routes via https://www.on.com/

5) PUMA

Website: https://about.puma.com/

Why relevant: Global sports brand with explicit innovation focus and strong
athlete-centered product positioning.

Evidence: PUMA states it strives to create the most innovative technologies and
products to give athletes a competitive advantage.[6]

Likely product areas for CVD graphene:
- performance footwear uppers/liners with conductive or thermal functions
- smart training apparel
-  protective gear interfaces



- teamwear monitoring systems

e Adoption thesis: Moderate. PUMA is large enough to explore graphene, but
consumer-scale price sensitivity may slow broad deployment outside pro or elite
capsules.

e Transition difficulty: Medium to high. Softgoods volume and supply-chain
complexity raise qualification hurdles.

o Estimated annual CVD graphene need if adopted:
- Pilot: 5,000-20,000 m?/year
- Scaled elite-category adoption: 50,000-250,000 m?/year
- Use basis: 0.01-0.04 m? per item in localized applications.
 Financial support likelihood:
- Most likely: paid collaboration, sponsored pilot with athlete-testing.
- Possible: accelerator or innovation challenge support.

- Less likely: direct equity unless through a dedicated corporate innovation
vehicle.

e Best contact targets:
- Innovation team
-  Footwear innovation / materials teams
- Corporate strategy / partnerships

- Careers and corporate pages reference innovation functions on PUMA'’s
site.[6]

6) Specialized Bicycle Components

e  Website: https://www.specialized.com/

e Why relevant: High-performance cycling uses premium composites, helmets,
saddles, shoes, and increasingly data-rich equipment where graphene films could
add sensing and thermal functions.

e Likely product areas for CVD graphene:
- smart bike-fit pressure/strain sensing
- helmet thermal spreaders or electronics integration
- shoe inserts and power-transfer sensing layers
- localized composite laminate interfaces in premium frames/components

e Adoption thesis: Moderate to strong for smart equipment; moderate for
structural use.

e Transition difficulty: Medium. Cycling buyers accept premium pricing, but
component qualification is demanding.
 Estimated annual CVD graphene need if adopted:
- Pilot: 1,000-6,000 m?/year
- Scaled launch: 10,000-50,000 m?/year

- Use basis: 0.01-0.06 m? per helmet/shoe/sensorized component, less for
frame-localized applications.

e Financial support likelihood:



- Most likely: joint product development, exclusive launch partnership,
sponsored engineering validation.

- Possible: strategic minority stake if the platform also extends into cycling
data/performance ecosystems.

e Best contact targets:
- Advanced concepts / R&D
-  Equipment innovation, helmets, body geometry, digital product teams
- Corporate contact via https://www.specialized.com/

7) Atomic
Website: https://www.atomic.com/

e  Why relevant: Alpine equipment depends heavily on lightweight, high-performance
materials and pro validation.

e Likely product areas for CVD graphene:
- skis
- boots with sensing/heating inserts
- helmets / goggles with conductive or defogging layers

e Adoption thesis: Moderate to strong in winter sports, especially where graphene
can improve thermal management or sensing rather than displace structural
laminates wholesale.

e Transition difficulty: Medium. Seasonal premium volumes are manageable for
pilot adoption.

o Estimated annual CVD graphene need if adopted:
- Pilot: 1,000-5,000 m?/year
- Scaled launch: 8,000-35,000 m?/year
e Financial support likelihood:
- Most likely: co-development and product validation funding.
- Possible: strategic sourcing commitment.
- Less likely: formal equity investment.
e Best contact targets:
- Winter-sports R&D
- Product management for skis/boots/helmets
- Corporate partnership channels via https://www.atomic.com/

8) Decathlon / Decathlon Pulse
e  Website: https://www.decathlon.com/

e Why relevant: Massive multi-sport platform, useful for scale once economics
improve; also relevant because Decathlon has pursued innovation-platform
structures through Decathlon Pulse in public communications.

e Likely product areas for CVD graphene:
- smart training accessories
- wearables



- premium niche hardgoods
-  protective products / heated products

e Adoption thesis: Strong long-term scale candidate, but less ideal for first adoption
because value engineering pressure is intense.

e Transition difficulty: High for broad deployment; medium for targeted innovation
programs.

 Estimated annual CVD graphene need if adopted:
- Pilot: 10,000-30,000 m?/year
- Scaled rollout: 100,000-500,000+ m?/year
 Financial support likelihood:

- Most likely: incubator/venture collaboration, pilot funding, industrialization
support.

- Possible: equity through innovation/venture vehicles where aligned.
e Best contact targets:

- Decathlon Pulse / innovation

-  Category innovation leads

- Openinnovation / sourcing

Recommendation matrix

Estimate
d annual
Ease of demand
Strategic adoptio Likely first use at Financial support
Company fit n case adoption likelihood
HEAD Very Medium Racquets, skis, 10k-40k  Co-dev; possible
high smart equipment m?/yr strategic equity
scaled
premium
Babolat High Medium Premium 5k-20k Co-dev; commercial
racquets, m?/yr partnership
connected
accessories
Callaway High Med- Club sensing, 8k-30k Co-dev; possible
Golf High localized m?/yr strategic investment
performance
films
On High Medium Smart 20k- Paid pilots; possible
footwear/apparel 100k strategic stake
, thermal layers ~ m?/yr
PUMA Medium Med- Elite 50k- Pilot support;

-High High footwear/apparel 250k challenge/accelerator



Estimate

d annual
Ease of demand
Strategic adoptio Likely first use at Financial support
Company fit n case adoption likelihood
sensing m?/yr
Specialize High Medium Smart cycling 10k-50k  Co-dev; possible
d gear, helmets, m?/yr strategic stake
shoes
Atomic Medium Medium SKis, 8k-35k Co-dev; sourcing
-High heated/smart m?/yr commitment
winter gear
Decathlon = Medium High Smart 100k- Venture/pilot/industria
/ Pulse near- accessories, 500k+ | support
term / selected premium m?/yr
High products scaled
long-
term

Adoption logic by product category

Best near-term categories

1. Racquets and skis
- premium customers
- familiar advanced-material story
- relatively modest surface-area requirements
- strong pro endorsement channels

2. Smart wearables and footwear sensors
- CVD graphene’s conductivity and flexibility matter
- easier to justify than full structural substitution
- recurring replenishment potential

3. Golffitting/performance sensing systems
- data-rich and high-margin category
- supplier can win on [P and integration, not only materials cost

Harder near-term categories
e  mass-market teamwear
e commodity fitness gear
e  bulk composite replacement in cost-sensitive products




What would make adoption more likely
A developing CVD graphene company will improve adoption odds if it offers:

o application-specific subassemblies, not just raw film

e validated transfer/integration into epoxy prepreg, TPU, textiles, or sensor stacks
. fatigue, wash, abrasion, and environmental test data

e athlete-use prototypes with measurable performance signals

e credible scale-up roadmap and pricing curve

e freedom-to-operate/IP clarity

Preferred commercial approach by target
« HEAD / Babolat: lead with premium racquet inserts, damping/sensing laminates,
and athlete testing.

e Callaway: lead with smart club or fitting modules, then progress to localized
performance films.

e On /PUMA: lead with conductive textile, thermal, or pressure-sensing components.

. Specialized / Atomic: lead with helmet, shoe, ski, or boot sensing and thermal
applications.

e Decathlon: wait until manufacturability and cost are proven; pitch platform
deployment later.

Bottom line

The best first customers in pro sports for CVD graphene are HEAD, Babolat, Callaway, On,
and Specialized. Among them, HEAD is the highest-confidence early target because it
already markets graphene-linked performance products, while On and Specialized may be
strongest for high-value sensing and wearable integrations. Decathlon is the most
attractive long-term volume prospect but not the best first commercialization partner.

Sources

[1] HEAD homepage/search ecosystem: https://www.head.com/en_US/ [2] HEAD
Supershape ski page with Graphene description:
https://www.head.com/en_US/sports/ski/supershape [3] Babolat corporate/product site:
https://www.babolat.com/us [4] Callaway Golf drivers page and corporate footer/contact
info: https://www.callawaygolf.com/golf-clubs/drivers/ [5] On technology page:
https://www.on.com/en-us/explore/technology [6] PUMA corporate site innovation
references: https://about.puma.com/en

Notes on estimates

Demand estimates are directional and assume selective, premium-line adoption rather
than full portfolio conversion. Quantities are expressed in square meters of usable CVD



graphene film or integrated graphene layer equivalents per year, which is the most
practical cross-company metric for thin-film applications.

CVD Graphene in Transportation: Target Companies, Adoption
Potential, Demand Estimates, and Financing Outlook

Executive summary

CVD graphene is most likely to be adopted in transportation first where its thin-film, high-
conductivity, barrier, EMI-shielding, sensing, de-icing, transparent electrode, and
corrosion-protection properties matter more than bulk structural loading. In practice,
that means the best-fit transportation buyers are not simply the largest OEMs, but the ones
with active programs in advanced materials, composites, electrification, smart
surfaces, lightweighting, antennas, coatings, and high-value specialty parts.

The strongest near-to-mid-term targets are: - Airbus and Boeing for aerospace
composites, lightning-strike /EMI layers, sensors, de-icing, and specialty coatings. - BMW
Group, Porsche, and Stellantis for premium automotive use cases where material cost can
be absorbed in higher-value EV, performance, thermal-management, and smart-surface
applications. - Alstom and Siemens Mobility for rail coatings, sensing, EMI, and selected
lightweight interior/exterior subassemblies. - Maersk and Carnival Corporation for
marine coatings and corrosion/barrier applications, where fuel savings and maintenance
reduction can justify adoption.

For most transportation companies, the highest-probability path is pilot qualification in
niche components, then migration to larger recurring volumes only after reliability, cost,
and supply-chain qualification are proven.

What CVD graphene is likely to do in transportation

Compared with graphene nanoplatelets or graphene oxide, CVD graphene is most
differentiated when a buyer needs a continuous film rather than a powder additive.
Transportation-relevant use cases include:

1. EMI shielding and antennas in vehicles and aircraft.

2. Transparent conductive films for displays, smart windows, defogging, and de-
icing.

Barrier and corrosion-protection layers on metals and coatings.

Sensors for strain, fatigue, pressure, touch, occupancy, structural health monitoring.
Thermal spreading films for batteries, electronics, power modules, displays.

Composite interlayers for lightning-strike protection or multifunctional laminates
in aerospace.
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The weakest fit is replacing large volumes of carbon fiber or structural metal directly. The
strongest fit is where a very small mass or area of CVD graphene creates outsized value.

Screening logic used for target companies

Companies were prioritized where at least several of the following are true: - Large
transportation asset or vehicle production base. - Public emphasis on lightweighting,
electrification, composites, or advanced materials. - High cost of downtime or maintenance,
making coatings/sensors valuable. - Existing venture arm, technology scouting group, open
innovation unit, or sustainability fund. - Product categories where film-based materials are
easier to integrate than commodity platforms.

Company-by-company assessment

1) Airbus

e  Website: https://www.airbus.com/

 Relevant contact targets: Airbus Ventures (https://www.airbusventures.vc/),
Airbus innovation/materials teams, corporate technology scouting, supplier
portal/contact forms on Airbus.com.

e  Why interested: Airbus has longstanding strategic interest in lightweight
structures, multifunctional composites, electrification, and digital/connected
aircraft systems. Aircraft economics reward even small mass savings, while
aerospace also values lightning-strike protection, structural health monitoring, and
anti-icing/de-icing improvements.

o Best-fit CVD graphene applications:

-  Composite interlayers for lightning-strike/EMI functionality.

- Thin-film strain/fatigue sensors in composite structures.

- Transparent conductive films for specialty windows or cockpit/sensor
surfaces.

- Barrier or corrosion-protection films in selected metallic subsystems.

e Adoption/transition likelihood: Medium-high for trial programs; medium for
fleet-scale transition. Aerospace qualification is slow, but Airbus is one of the few
buyers where premium material pricing can be rationalized.

 Estimated annual quantity if adopted:

-  Pilot phase: ~500 to 5,000 m”2/year.

- Niche production phase: ~10,000 to 50,000 m”"2 /year.

- Broad multi-platform adoption: ~100,000+ m”2/year across multiple
applications.

e Rationale for quantity: aircraft applications are area-driven; CVD graphene

demand would likely be measured in square meters of transferred film rather
than mass.



 Financial support likelihood: Equity investment or strategic partnership is
plausible through Airbus Ventures or collaborative development; grant-like
support may also come through EU or national aerospace R&D consortia with
Airbus participation.

* Bottom line: One of the best strategic targets if the product is aerospace-grade and
the startup can tolerate long qualification cycles.

2) Boeing
e  Website: https://www.boeing.com/

 Relevant contact targets: Boeing HorizonX-style innovation/corporate venture
pathways historically, Boeing research & technology contacts, supplier portal.

e  Why interested: Boeing has strong incentives similar to Airbus: weight reduction,
advanced composites, aircraft electronics, sensing, and multifunctional materials.

 Best-fitapplications:
-  Composite health-monitoring sensor layers.
- EMI/lightning/thermal films.
- Specialty transparent heaters/defogging films.

e Adoption/transition likelihood: Medium. Boeing is a technically strong fit, but
certification and internal adoption cycles are difficult.

 Estimated annual quantity if adopted:
- Pilot: 300 to 3,000 m”2/year.
- Program insertion: 10,000 to 40,000 m”2/year.
- Scaled multi-platform: 75,000+ m"2 /year.

e Financial support likelihood: Strategic development agreement or equity is
possible if the technology aligns with aircraft systems; direct grants are less likely
than partnership funding.

e Bottom line: Attractive but difficult; suitable if the startup already has aerospace
test data.

3) BMW Group
e  Website: https://www.bmwgroup.com/

e Relevant contact targets: BMW i Ventures (https://www.bmwiventures.com/),
BMW Group innovation teams, procurement/supplier portals.

e  Why interested: BMW has a strong track record in lightweighting, premium
materials, electronics integration, EV performance, and advanced surfaces. Premium
automotive tolerates higher material cost than mass-market segments.

e Best-fit applications:
- Thermal spreaders in EV battery modules and high-end electronics.
- Smart interior touch surfaces and transparent conductive films.
- EMI shielding in connected /ADAS-rich platforms.
- Sensors in seats, structures, or battery packs.

e Adoption/transition likelihood: High for pilot/niche use, medium-high for
production in premium lines.



 Estimated annual quantity if adopted:
- Pilot: 2,000 to 10,000 m”2/year.
- Premium-model launch: 25,000 to 150,000 m”"2 /year.
- Multi-model rollout: 250,000+ m”2/year.

« Rationale for quantity: premium auto can scale area-based films quickly even
when grams per vehicle are low.

 Financial support likelihood: High for equity-style support via BMW i Ventures if
positioned as advanced materials for mobility, electrification, sensing, or
manufacturing.

* Bottom line: One of the most realistic investor/customer combinations.

4) Porsche
e  Website: https://porsche.ventures/

 Relevant contact targets: Porsche Ventures, Porsche innovation and advanced
materials teams, supplier channels.

e  Why interested: Porsche values lightweighting, thermal management, premium
materials, performance EV systems, and differentiation through advanced
technology.

 Best-fitapplications:
-  Battery and power electronics thermal films.
- Smart glazing/defogging or interior HMI films.
- Specialty lightweight multifunctional composite parts in halo vehicles.

e Adoption/transition likelihood: High for low-volume premium insertion,
medium for broad adoption.

 Estimated annual quantity if adopted:
- Pilot: 1,000 to 5,000 m”"2/year.
-  Low-volume production: 10,000 to 40,000 m”2/year.
- Expanded line adoption: 50,000 to 100,000 m”2 /year.

e Financial support likelihood: High for venture/equity support through Porsche
Ventures if the company can frame the thesis around performance EVs, digital
cockpit materials, or advanced thermal systems.

 Bottom line: Excellent early flagship customer candidate because Porsche can
adopt expensive enabling materials in premium models first.

5) Stellantis
Website: https://www.stellantis.com/

 Relevant contact targets: Stellantis Ventures, technology scouting, advanced
engineering, supplier innovation teams.

Why interested: Stellantis has a broad electrification roadmap and an explicit
venture/investment posture toward mobility technologies. Its scale makes it
relevant if CVD graphene reaches acceptable cost.

 Best-fit applications:
- EMI shielding and electronics protection.



- Battery thermal spreading films.
- Smart interior surfaces in premium brands.
- Corrosion/barrier applications in selected components.

Adoption/transition likelihood: Medium-high for proof-of-concept, medium for
rollout because of cost pressure across mainstream brands.

Estimated annual quantity if adopted:

- Pilot: 5,000 to 20,000 m”2/year.

- Brand-specific production: 100,000 to 500,000 m”2/year.

-  Group-wide scaled use: 1 million+ m”2 /year.
Financial support likelihood: High for venture/equity or co-development through
Stellantis Ventures if the startup can show pathway from premium brands to
broader cost-down.
Bottom line: Very attractive if the go-to-market starts with
Jeep/Ram/Alfa/Maserati/DS premium use cases rather than mass-market low-
margin platforms.

6) Daimler Truck

Website: https://www.daimlertruck.com/

Relevant contact targets: innovation teams, venture/investment groups where
applicable, supplier portals.

Why interested: Commercial vehicles increasingly need durability, telematics,
electrification, battery thermal control, and corrosion resistance. Fleet economics
reward durability and uptime.

Best-fit applications:
- Battery and power electronics thermal films in electric trucks/buses.
- Corrosion/barrier films in harsh-duty systems.
- Sensors for structural health/condition monitoring.

Adoption/transition likelihood: Medium. Strong functional fit, but truck OEMs
are very cost-disciplined and require robust ROI proof.

Estimated annual quantity if adopted:
- Pilot: 3,000 to 15,000 m”2/year.
- EV truck platform integration: 50,000 to 200,000 m”"2 /year.

Financial support likelihood: Medium. More likely to co-fund pilots or sign JDA-
style development deals than to lead venture rounds unless the solution maps
directly to electrification economics.

Bottom line: Good customer target after premium auto or aerospace validation.

7) Siemens Mobility

Website: https://www.mobility.siemens.com/

Relevant contact targets: Siemens Mobility contact forms, innovation teams,
venture ecosystem via Siemens-related programs.



Why interested: Rail systems use large amounts of power electronics, signaling,
onboard electronics, and harsh-environment equipment where EMI, coatings, and
sensing matter.

Best-fit applications:
- EMI shielding films for electronics housings.

- Anti-corrosion/barrier coatings in selected infrastructure-adjacent
hardware.

- Sensors for doors, pantographs, braking systems, or structural monitoring.

Adoption/transition likelihood: Medium-high for sensors/coatings, medium for
broader vehicle integration.

Estimated annual quantity if adopted:
- Pilot: 2,000 to 8,000 m”"2 /year.
- Program adoption: 25,000 to 100,000 m”2/year.

Financial support likelihood: Medium. More likely to support via strategic
procurement, paid pilot, or partnership than direct equity unless routed through
broader Siemens venture channels.

Bottom line: Strong application fit; moderate financing probability.

8) Alstom

9) A.P.

Website: https://www.alstom.com/

Relevant contact targets: Alstom innovation/contact channels, supplier and
procurement contacts on the corporate site.

Why interested: Alstom benefits from lightweighting, energy efficiency, durability,
and digital maintenance. Rail vehicles and systems can use advanced coatings,
sensing, and EMI solutions without needing ultra-high annual material throughput.

Best-fit applications:
Interior/exterior smart or durable films.
Condition-monitoring sensor layers.
EMI shielding and electronic packaging.
Corrosion/barrier coatings for rail environments.
Adoption/transition likelihood: Medium-high for targeted subsystems.
Estimated annual quantity if adopted:
- Pilot: 1,000 to 5,000 m”"2/year.
- Fleet-program use: 20,000 to 80,000 m"2 /year.

Financial support likelihood: Medium-low to medium. More likely to provide
pilot budgets, procurement support, or consortium R&D participation than venture
investment.

Bottom line: Good industrial customer candidate, weaker as a capital provider.

Moller - Maersk
Website: https://www.maersk.com/

Relevant contact targets: decarbonization/innovation teams, Maersk Growth,
technical fleet/procurement contacts.



Why interested: Marine operators care about corrosion, fouling, maintenance, and
fuel savings. If CVD graphene improves barrier performance or specialty
sensing/coating durability, economics can be strong on large assets.

Best-fit applications:
- Corrosion-protection/barrier films in high-value marine equipment.
- Sensor films for condition monitoring.
- Specialty low-friction or anti-fouling topcoat systems where compatible.

Adoption/transition likelihood: Medium for coating/sensing pilots, low-medium
for large-area hull deployment because cost and installation complexity are high.

Estimated annual quantity if adopted:

- High-value equipment pilot: 5,000 to 20,000 m”2 /year.

-  Selected fleet deployment: 50,000 to 250,000 m"2 /year.

- Hull-scale use case: potentially much larger, but currently low probability

for CVD graphene specifically.

Financial support likelihood: Medium via venture/innovation pathways such as
Maersk Growth, partnerships, or decarbonization pilots.
Bottom line: Better for specialty marine components than full-ship film
deployment.

10) Carnival Corporation / major cruise operators

Website: https://www.carnivalcorp.com/

Relevant contact targets: innovation, fleet technical operations, sustainability and
maintenance organizations.

Why interested: Cruise fleets are maintenance-intensive and highly exposed to
corrosion, HVAC load, smart surfaces, and customer-facing premium materials.

Best-fit applications:
- Anti-corrosion and barrier films in critical equipment.
-  Transparent heaters/defogging in specialty glazing.
- Smart touch and occupancy sensing in cabins/public spaces.

Adoption/transition likelihood: Medium in guest-facing premium applications;
low-medium for widespread engineering adoption without strong ROI proof.

Estimated annual quantity if adopted:
- Pilot: 1,000 to 10,000 m”2 /year.
-  Fleet retrofit program: 20,000 to 100,000 m"2 /year.

Financial support likelihood: Low-medium. Likely support via pilot procurement
rather than equity.

Bottom line: Niche but potentially profitable early deployments.

Recommendation matrix

Strategic Adoption Scale Likely Overall

Company Sector fit speed potential supporttype priority
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Financing behavior assessment

Most likely to invest equity

e BMW Group / BMW i Ventures
e Porsche / Porsche Ventures



e Stellantis / Stellantis Ventures
e Airbus / Airbus Ventures
e  Potentially Maersk through innovation or growth vehicles

These organizations are credible candidates for a minority equity position if the startup’s
thesis fits electrification, advanced materials, next-generation manufacturing,
sustainability, or connected mobility.

Most likely to support through paid pilots or joint development
e Daimler Truck
e Siemens Mobility
e Alstom
e Boeing
e Carnival

These buyers often prefer technical validation first, then procurement or development
agreements.

Most likely to support via grants or consortia
e Airbus, Alstom, Siemens Mobility, and sometimes Boeing through public-private
or regional R&D ecosystems.

e In Europe especially, advanced materials programs may be co-funded through
multinational R&D frameworks, which can effectively act as non-dilutive support.

Adoption obstacles to address before outreach
1. Transfer yield and defect density of CVD graphene over commercial areas.

2. Integration compatibility with resin systems, adhesives, metals, glass, or polymer
films.

3. Cost per square meter at production scale.
4. Durability evidence under thermal cycling, humidity, vibration, UV, salt fog, and
impact.

5. Qualification data package tailored by industry:
- Aerospace: certification/testing burden is highest.
- Automotive: PPAP, durability, supply-chain and cost discipline matter most.
- Rail/marine: long-life environmental proof is critical.

6. Supply reliability and second-source strategy.

Practical commercialization sequence

Best market-entry order: 1. Premium automotive (BMW, Porsche, Stellantis premium
brands) for thermal films, smart surfaces, and EMI. 2. Rail and specialty marine for
coatings/sensing pilots with easier certification than aerospace. 3. Aerospace for high-



margin applications once qualification data matures. 4. Commercial vehicles after cost-
down and ruggedness data are established.

Suggested outreach targets

When named individuals are not publicly obvious, the best target functions are: - Head of
Advanced Materials - Battery Systems Innovation Lead - Corporate Venture Principal /
Investment Director - Open Innovation Manager - Composites Engineering Director -
Supplier Innovation / Technology Scouting Lead - Structural Health Monitoring Program
Manager

Useful entry points: - Airbus Ventures: https://www.airbusventures.vc/ - BMW i
Ventures: https://www.bmwiventures.com/ - Porsche Ventures:
https://porsche.ventures/ - Stellantis corporate site / venture references:
https://www.stellantis.com/ - Alstom: https://www.alstom.com/ - Maersk:
https://www.maersk.com/

Sources and references

1. Airbus corporate website and Airbus Ventures website for company focus,
innovation posture, and venture activity: https://www.airbus.com/ ;
https://www.airbusventures.vc/

2. Boeing corporate website for aerospace business scope and technology relevance:
https://www.boeing.com/

3. BMW Group and BMW i Ventures for innovation and venture investing posture:
https://www.bmwgroup.com/ ; https://www.bmwiventures.com/

4. Porsche Ventures for corporate venture activity: https://porsche.ventures/

5. Stellantis corporate materials and venture announcements/pages:
https://www.stellantis.com/

6. Daimler Truck corporate materials on innovation/electrification:
https://www.daimlertruck.com/

7. Siemens Mobility corporate website: https://www.mobility.siemens.com/

Alstom corporate website: https://www.alstom.com/

9. Maersk corporate website and innovation/growth materials:
https://www.maersk.com/

10. Carnival Corporation corporate website: https://www.carnivalcorp.com/

11. General technical basis: transportation use cases are inferred from established
graphene literature covering conductive films, sensors, barrier coatings, thermal
spreading, EMI shielding, and multifunctional composites.

@




Final assessment

The best near-term buyers for CVD graphene in transportation are not the largest-
volume users of materials, but the companies where small-area films can solve
expensive problems. On that basis, BMW, Porsche, Stellantis premium programs,
Airbus, and selected rail OEM/system suppliers look most promising.

[f the developing company wants both revenue and strategic capital, the best targets are: 1.
BMW i Ventures 2. Porsche Ventures 3. Stellantis Ventures 4. Airbus Ventures 5.
Maersk innovation/growth channels

If the goal is fastest customer qualification rather than capital, start with premium
automotive and rail subsystem pilots before pushing for full aerospace insertion.
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