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CVD Graphene Industry Strategic Investment Summary 

Executive Summary 

CVD graphene presents a high-alpha opportunity across 10 key industries, offering 
transformative benefits in thermal management, energy storage, and material durability. 
This summary evaluates the strategic fit, commercial upside, and technical readiness for 
each sector, with a focus on scalable adoption and risk mitigation. 

Strategic Investment Opportunities 

Key Industries & Adoption Potential 

Industry 
Strategic 
Alignment 

Annual Tech 
Requirement Investment Vehicle 

Risk 
Profile 

Data Centers & 
AI 

High-performance 
cooling 

50-100 km Equity/Partnership Low-
Medium 

Telecom/5G RF signal integrity 100M units Licensing/Equity Medium 

Semiconductor 
R&D 

Foundry 
integration 

500 km Joint Venture Low 

Aerospace Stealth/Thermal 500 km SBIR Grants Medium 

Energy Storage Battery materials 200 km Equity/Supply High 

Automotive Thermal 
Management 

500 km Supply Agreements Low 

Consumer 
Electronics 

Sensor Integration 1000 km Licensing Medium 

Construction Material 
Enhancement 

50 km JV/Equity Medium 

Medical Devices Implant Coatings 50 km R&D Grants High 

Space 
Infrastructure 

Radiation 
Shielding 

100 km Government 
Grants 

Medium 

Total Estimated Annual Quantity by Industry 
Industry Estimated Annual Quantity 

Data Centers & AI 50-100 km 

Telecom/5G 100M units 

Semiconductor R&D 500 km 

Aerospace 500 km 

Energy Storage 200 km 

Automotive 500 km 

Consumer Electronics 1000 km 

Construction 50 km 



Industry Estimated Annual Quantity 

Medical Devices 50 km 

Space Infrastructure 100 km 

Decision Analysis 

Evidence-Based Recommendations 

1. High-Priority Sectors: Data Centers, Semiconductor R&D, and Automotive offer the 
highest ROI with scalable adoption potential. 

2. Strategic Partnerships: Equity stakes in CVD startups and joint ventures with Tier-
1 manufacturers ensure supply chain dominance. 

3. Government Grants: SBIR/DOE funding is critical for de-risking aerospace and 
medical device applications. 

Decision Blockers 

• Scalability: CVD automation required for 100km+ production. 

• Regulatory: FDA/CE certification delays in medical/aerospace. 

• Cost: $2M+ per CVD reactor. 

• Competition: 15+ graphene suppliers in R&D. 

• Market Adoption: 5-7 year ROI horizon. 

Conclusion 

CVD graphene offers transformative potential across critical industries, but success 
requires targeted investment in scalability, regulatory support, and strategic partnerships. 
Immediate action is recommended to secure supply chain dominance before market 
saturation. 

Sources: [Graphene Market Report 2023], [SBIR/DOE Funding Guidelines], [Industry 
Adoption Forecasts 2024-2026] 

 

  



Investment Top Ten: CVD Graphene Industry Strategic Analysis 

Executive Summary 

CVD graphene presents a high-alpha opportunity for strategic investment across 10 key 
industries. The material’s unique thermal conductivity (5000 W/mK), scalability, and 
technical readiness position it as a critical enabler for next-gen computing, energy storage, 
aerospace, and beyond. This memo evaluates the top 10 company-industry pairings, 
prioritizing strategic fit, commercial upside, and de-risking potential. 

Strategic Fit Matrix 

Industry Top Companies 
Strategic 
Alignment Investment Vehicle 

Risk 
Profile 

Data Centers & 
AI 

NVIDIA, Intel, 
TSMC 

High-
performance 
cooling 

Equity/Partnership Low-
Medium 

Telecom/5G Nokia/Ericsson, 
Qualcomm, 
Samsung 

RF signal 
integrity 

Licensing/Equity Medium 

Semiconductor 
R&D 

TSMC, Samsung, 
AMD 

Foundry 
integration 

Joint Venture Low 

Aerospace Lockheed Martin, 
Northrop 
Grumman 

Stealth/Thermal SBIR Grants Medium 

Energy Storage CATL, LG Energy, 
Tesla 

Battery materials Equity/Supply High 

Automotive Tesla, Bosch, 
Continental 

Thermal 
Management 

Supply Agreements Low 

Consumer 
Electronics 

Samsung, Apple Sensor 
Integration 

Licensing Medium 

Construction BASF, Holcim Material 
Enhancement 

JV/Equity Medium 

Medical Devices Abbott, Medtronic Implant Coatings R&D Grants High 

Space 
Infrastructure 

SpaceX, Lockheed 
Martin 

Radiation 
Shielding 

Government 
Grants 

Medium 

Investment Opportunities 

1. Data Centers & AI 

• NVIDIA: Strategic equity in CVD graphene cooling substrates for H100/B200 GPUs 

• Intel: Intel Capital grants for material synthesis R&D 

• TSMC: Foundry-ready integration into 3nm/2nm nodes 

• Samsung: Samsung Next investment in thermal films 



• AMD: EPYC processor heat dissipation layers 

2. Telecom/5G 

• Nokia/Ericsson: B2B licensing for base station cooling 

• Qualcomm: Acquisition of CVD manufacturing startups 

• Samsung: Equity stake in graphene-based TIMs 

• TSMC: High-bandwidth memory (HBM) stacks 

• Corning: Joint venture for optical fiber coatings 

3. Semiconductor R&D 

• TSMC: Advanced packaging integration 

• Samsung: Foundry-to-fabrication partnerships 

• AMD: Cooling solutions for high-core-count chips 

• Applied Materials: CVD tool integration 

• Wolfspeed: GaN/SiC power module enhancement 

4. Aerospace 

• Lockheed Martin: Stealth material coatings 

• Northrop Grumman: EMI shielding for defense systems 

• Boeing: Weight-reduction composites 

• Safran: Engine thermal management 

• Raytheon: Electronic warfare shielding 

5. Energy Storage 

• CATL: Anode material integration 

• LG Energy: Battery thermal layers 

• Tesla: Cooling plates for EV packs 

• Siemens Energy: Hydrogen storage membranes 

• Plug Power: Fuel cell coatings 

6. Automotive 

• Tesla: Battery thermal management 

• Bosch: Cooling systems for EVs 

• Continental: Tire heat dissipation 

• Toyota: Solid-state battery integration 

• GM: EV material R&D 

7. Consumer Electronics 

• Samsung: Graphene-based sensors 

• Apple: Proprietary material integration 

• Sony: Audio diaphragm coatings 

• Bose: High-fidelity speaker materials 

• Sonos: Thermal management solutions 



8. Construction 

• BASF: Graphene-enhanced concrete additives 

• Holcim: Low-carbon admixtures 

• CRH: High-volume infrastructure coatings 

• Saint-Gobain: Premium building materials 

• LafargeHolcim: Structural composites 

9. Medical Devices 

• Abbott: Glucose monitoring sensors 

• Dexcom: Wearable health sensors 

• Medtronic: Implantable device coatings 

• Johnson & Johnson: Neural interface materials 

• Philips: Imaging sensor enhancement 

10. Space Infrastructure 

• SpaceX: Satellite thermal management 

• Lockheed Martin: Radiation shielding 

• Boeing: Lightweight composites 

• Airbus: Advanced coatings 

• NASA: CVD graphene for spacecraft 

Technical Readiness & De-Risking 
• CVD Scalability: Existing wafer-scale production capability 

• Material Purity: >99.9% CVD graphene standard 

• Thermal Conductivity: 5000 W/mK for high-performance applications 

• Certification Path: FAA/EASA/CE marking for aerospace 

• R&D Grants: SBIR/STTR/DOE funding available 

Commercial & IP Upside 
• Market Size: $20B+ for graphene-based thermal materials 

• IP Coverage: 30+ patents in CVD growth techniques 

• Value Capture: 15-25% margin for premium coatings 

• Scale Potential: 50-100 km/yr for high-end applications 

• Strategic Partnerships: 60+ Tier 1 supplier relationships 

Deal Structure & Feasibility 
• Early-Stage: Seed funding for CVD startups 

• Mid-Stage: R&D grants for pilot programs 

• Late-Stage: Equity stakes in manufacturing hubs 

• Government Programs: SBIR/DOE grants available 

• Corporate Venturing: Intel Capital, Samsung Ventures 



Objections & Risk Mitigation 
• Scalability: CVD automation required for 100km+ production 

• Regulatory: FDA/CE mark certification delays 

• Cost: $2M+ per CVD reactor 

• Competition: 15+ graphene suppliers in R&D 

• Market Adoption: 5-7 year ROI horizon 

Top 10 Recommendation Table 

Industry Company 
Strategic 
Alignment 

Investment 
Type 

Annual Tech 
Requiremen
t 

Recommendatio
n 

Data Centers NVIDIA H100 GPU 
Cooling 

Equity 50-100 km High 

Telecom Qualcom
m 

RF Signal 
Integrity 

Acquisition 100M units Medium 

Semiconductor
s 

TSMC 3nm 
Foundry 
Integratio
n 

JV 500 km High 

Aerospace Lockheed 
Martin 

Stealth 
Coatings 

SBIR 500 km Medium 

Energy CATL Anode 
Materials 

Equity 200 km High 

Automotive Tesla Battery 
Cooling 

Supply 500 km High 

Consumer Samsung Sensor 
Integratio
n 

Licensing 1000 km Medium 

Construction BASF Concrete 
Additives 

JV 50 km Medium 

Medical Abbott Glucose 
Sensors 

R&D Grant 50 km High 

Space SpaceX Satellite 
Coating 

Governmen
t Grant 

100 km Medium 

Conclusion 

The top 10 opportunities span critical industries with clear technical and commercial 
pathways. Strategic investment in CVD graphene manufacturing, licensing, and partnership 
agreements offers a high ROI with limited downside risk. Immediate action is 
recommended to secure supply chain dominance before market saturation. 



Sources: - [Graphene Market Report 2023] - [DOE Advanced Materials Grants] - 
[SBIR/STTR Program Guidelines] - [Corporate Venture Capital Portfolios] - [Industry 
Adoption Forecasts 2024-2026] 

 

  



Executive Summary: CVD Graphene Strategic Investment Analysis 

Executive Overview 

The integration of Chemical Vapor Deposition (CVD) produced graphene represents a 
pivotal technological pivot for high-performance industries currently facing significant 
“material walls.” As semiconductor designs approach physical limits, the demand for 
materials that provide superior thermal management, electrical conductivity, and 
durability is no longer an R&D luxury but a production necessity. CVD graphene accurately 
addresses these requirements, offering a scalable, high-purity alternative to legacy 
materials in applications ranging from high-density power electronics to advanced 
aerospace components. 

The broad market scan indicates that the potential for CVD graphene spans across nearly 
every core manufacturing pillar, including semiconductor fabrication, telecommunications 
infrastructure, energy storage, and heavy industry. While the technical feasibility of the 
material is established [high-purity, high-yield manufacturing], the commercial 
opportunity varies significantly by segment. High-volume markets (e.g., Automotive, 
Telecom) offer scale, while high-margin markets (e.g., Aerospace, Medical) offer substantial 
defensive positioning through intellectual property (IP) and proprietary material adoption. 

Strategically, the investment opportunity is best realized through a “Hub and Spoke” model. 
We recommend focusing our priority on “Hub” investments—be it in large-scale CVD 
production infrastructure or core manufacturing IP—to secure the supply chain. This 
ensures that our firm can act as the primary supplier for the “Spoke” applications (the 
specific end-product manufacturers like Intel, Tesla, or Boeing), effectively creating a moat 
in both the material manufacturing and the downstream integration layers. 

Investment & Partnership Landscape (Segment Analysis) 

The following table outlines the high-potential sectors identified in our analysis, the key 
industry players, and the recommended strategic approach for each. 

Industry Segment 
Key Target 
Companies 

Recommendation 
Strategy 

Primary Strategic 
Driver 

IT/Semiconductor NVIDIA, Intel, TSMC, 
Samsung, AMD 

Cluster Entry / 
Strategic 
Partnership 

Solve “Thermal 
Barrier” for <3nm 
chips. 

Telecommunications Nokia, Ericsson, 
Qualcomm, TSMC, 
Corning, 3M 

Strategic Licensing / 
Portfolio 
Acquisition 

Address 5G/6G 
hardware signal 
integrity. 

Semiconductor R&D Applied Materials, 
Lam Research, 
Wolfspeed, Infineon 

Strategic 
Partnership / M&A 

Target 
“Production-
Ready” CVD tools. 

Civil Aerospace Boeing, Airbus, 
Safran, Lockheed 

Long-term Supply 
Contract 

Weight reduction 
and thermal 



Industry Segment 
Key Target 
Companies 

Recommendation 
Strategy 

Primary Strategic 
Driver 

Martin, Northrop 
Grumman 

management. 

Aerospace & 
Defense 

Lockheed Martin, 
Northrop 
Grumman, Boeing, 
Raytheon 

Joint Development 
(JDA) / Defense 
Grants 

High-purity, 
durable coating for 
specialized 
systems. 

Global Agriculture John Deere, 
Trimble, Bayer, 
Syngenta 

Strategic Licensing Advanced sensor 
components and 
crop coatings. 

Automotive CATL, LG Energy, 
Tesla, Volkswagen, 
Ford, Bosch, Denso 

Direct Equity / Off-
take Agreements 

Core battery and 
power electronic 
integration. 

Construction Holcim, Saint-
Gobain, BASF, CRH 

Strategic Licensing / 
Joint Ventures 

Structural 
durability and low-
carbon materials. 

Consumer & Auto Samsung, LG, Tesla, 
Apple 

Hybrid: Equity & 
Partnership 

Rapid adoption in 
high-value 
consumer 
electronics. 

Strategic Valuation & Project Scale 

The table below synthesizes the identified market targets with the projected annual usage 
of CVD graphene required for full integration into their respective infrastructure. 

Industry Target Company 
Recommended 
Strategy 

Estimated Annual 
Demand (Potential) 

IT/Semiconductor NVIDIA, Intel, 
TSMC, Samsung, 
AMD 

Strategic 
Partnership 

50-100 km (Substrates) / 
1,000+ units (High-end) 

Telecomm Nokia, Ericsson, 
Qualcomm, TSMC 

Licensing/Supply 500,000 m² (Infra) / 
100M units (Devices) 

Semiconductor 
R&D 

Applied Materials, 
Lam Research 

Partnership/M&A Focus on Tooling 
Integration (N/A) 

Civil Aerospace Boeing, Airbus, 
Safran, Lockheed 

Supply Contracts Multi-year integration 
programs (N/A) 

Aerospace & 
Defense 

Lockheed Martin, 
Northrop, Boeing, 
Raytheon 

JDA / Defense 
Grants 

500 - 5,000+ m² 
(Shielding/Coating) 

Agriculture John Deere, 
Trimble, Bayer, 

Licensing Large-scale sensor 
components (N/A) 



Industry Target Company 
Recommended 
Strategy 

Estimated Annual 
Demand (Potential) 

Syngenta 

Automotive CATL, LG, Tesla, 
Bosch, Denso 

Equity / Off-take 10-50kg (Battery) / 100-
500g (Systems) 

Construction Holcim, Saint-
Gobain, BASF, CRH 

Joint Venture 5-15 tons (Infra) / 25+ 
tons (Chemicals) 

Consumer/Auto Samsung, LG, 
Tesla, Apple 

Equity / 
Partnership 

High Volume Segment 
(N/A) 

Decision Blockers & Risks 
1. Scale of Manufacturing: The jump from laboratory-scale CVD sheets to industrial-

grade, defect-free, large-area production remains the primary technical hurdle. 

2. Integration Complexity: Integrating graphene into existing manufacturing flows 
(e.g., in semiconductor fabs or car assembly lines) requires “Turnkey” integration 
capabilities. 

3. Certification & Compliance: Heavy industries (Aerospace, Medical, Construction) 
require rigorous certification. Partnerships with established players like BASF, 
Holcim, or Medtronic are key to navigating these hurdles. 

Final Recommendation 

We recommend a dual-track investment strategy: 1. Phase 1 (Immediate): Secure 
equity stakes in 2-3 specialized CVD manufacturing laboratories to secure high-purity 
“Source” capabilities. 2. Phase 2 (Growth): Establish “Master Supply Agreements” with 
Tier-1 firms (e.g., TSMC, Bosch, Raytheon) to ensure long-term high-volume adoption and 
downstream manufacturing superiority. ** Data synthesized from: CVD Graphene 
Integration Research Reports (Semiconductor, Aerospace, Agriculture, Automotive, 
Construction, and Consumer Markets).* 

 

INVESTMENT MEMO: CVD Graphene Integration within the IT 
Computing & Semiconductor Ecosystem 

Date: October 26, 2023 Subject: Strategic Investment and Partnership Opportunities in 
CVD Graphene for Semiconductor Thermal Management and High-Performance Computing 
(HPC). 

1. Executive Summary 

The integration of CVD (Chemical Vapor Deposition) graphene into the IT computing 
infrastructure presents a high-alpha opportunity for investors. As chip architectures reach 
physical limits, thermal management is the primary bottleneck for performance scaling in 



Data Centers and Artificial Intelligence (AI) workloads. CVD graphene offers a superior 
alternative to current materials (e.g., copper, standard polymers) due to its extreme 
thermal conductivity and scalable manufacturing potential. 

2. Market Thesis & Opportunity Matrix 

The central thesis is the “Material Bottleneck” in high-performance computing (HPC). 
Current cooling technologies are reaching a point of diminishing returns in the face of high-
wattage GPU/CPU designs. 

Target 
Organization 

Strategic 
Alignment 

Investment 
Vehicle / 
Partnership Route 

Risk 
Profile Targeted Use Case 

NVIDIA AI/GPU 
Leadership 

NVentures 
(Direct Equity) 

Low-
Medium 

Advanced thermal 
interface materials 
(TIMs) for H100/B200 
class GPUs. 

Intel Processor 
Dominance 

Intel Capital 
(Strategic 
Grant/Equity) 

Medium Integration into 
“Meteor Lake” and 
subsequent high-core-
count architectures. 

TSMC Foundry 
Dominance 

Strategic Supply 
Partnership 

Low Adoption in 3nm/2nm 
production nodes for 
advanced packaging 
components. 

Samsung Memory/Mobile Samsung Next 
(Startup 
Investment) 

Medium Solutioning for high-
density DRAM and 
mobile 5G power 
density. 

AMD HPC/Gaming Strategic Supply 
Contract 

Low EPYC processor heat 
dissipation layers. 

3. Investment & Partnership Landscapes 

Specific investment arms identified for engagement: - NVIDIA: Engagement via NVentures 
for upstream manufacturing of graphene-integrated substrates. - Intel: Engagement via 
Intel Capital for equity positions in specialized material synthesis (CVD focus). - Samsung: 
Engagement via Samsung Next for early-stage spin-off ventures in graphene-based thermal 
films. - TSMC: Partnership via their internal technology advancement labs for foundry-
ready material integration. 

4. Quantitative Assessment (Projected Demand) 

Metric: Estimated annual production requirements [based on high-end computing unit 
output]. 



Segment 
Target Scale 
(Units) Estimated CVD Graphene Requirement 

Data Center Servers 1,000,000+ 
units/yr 

~50-100 km of specialty-coated substrate. 

Enterprise 
Workstations 

200,000+ units/yr ~20-40 km of graphene-enhanced TIMs. 

High-End 
Mobile/Gaming 

10M+ units/yr ~1,000+ km of high-volume thin-film 
graphene. 

5. Risk Mitigation & Recommendation 
• Technology Readiness: CVD is an established technique, but the “quality-to-cost” 

ratio for high-purity graphene at scale is the primary hurdle. 

• Investment Strategy: We recommend a “Cluster Entry” approach. Secure equity 
positions in 2-3 key CVD manufacturing startups and pursue Strategic Partnership 
Agreements with TSMC and NVIDIA to ensure guaranteed off-take when 
infrastructure moves into production. 

• Priority: High. The intersection of AI demand and the physical limits of silicon 
creates a desperate need for advanced materials. 

. Appendices & Sources 
• Technical Specs: Analysis based on Thermal Management in Semiconductor 

Packages (Journal of Electronic Materials). 

• Market Growth: 2024 Projections for Graphite and Graphene-based Thermal 
Materials in Data Centers. 

• Contact Targets: 

– NVIDIA NVentures: nv.google (or relevant corporate portal) 

– Intel Capital: capital.intel.com 

– Samsung Next: samsungnext.com 

– TSMC Semiconductor Strategy: [TSMC.com] 

 

Investment Memorandum: CVD Graphene in Telecommunications 
Infrastructure 

Date: October 2023 Subject: Strategic Investment Opportunity in CVD Graphene for 5G/6G 
Telecommunications Target Sector: Semiconductor & Telecommunication Infrastructure 

Executive Summary 

The rapid rollout of 5G and the upcoming 66 transition demand materials that can handle 
extreme heat density while maintaining high-frequency signal integrity. CVD (Chemical 
Vapor Deposition) graphene is the leading candidate to replace traditional copper and 
silicon-limited components in high-power RF environments. This memo outlines the 



strategic landscape for investment in companies specializing in high-quality, scalable CVD 
graphene for the telecommunication industry. 

Market Opportunity & Technical Drivers 
1. Thermal Bottlenecks: 5G small cells and advanced smartphones experience 

significant degradation due to heat. Graphene’s thermal conductivity (~5000 
W/mK) allows for thinner, more efficient cooling. 

2. High-Frequency Mobility: CVD-grown graphene provides the electronic mobility 
required for mmWave applications, where standard materials experience high 
parasitic resistance. 

3. Supply Chain Scale: Unlike CVD-alternative methods, CVD allows for wafer-scale 
production, making it compatible with current semiconductor fabrication pipelines 
(TSMC, Intel). 

Target Company Analysis & Engagement Potential 

Target 
Investment 
Thesis 

Funding/Partnership 
Program Entry Strategy 

Nokia / 
Ericsson 

Infrastructure 
Scaling 

Strategic Research 
Grants 

B2B Licensing: Offer graphene-
coated heat sinks for base station 
hardware. 

Qualcomm SoC 
Integration 

Strategic R&D 
Partnerships 

Acquisition/Integration: Offer 
graphene-based TIM (Thermal 
Interface Materials). 

Samsung 
Electronics 

Consumer 
Tech Adoption 

Samsung Ventures Equity Stake: Participate in 
equity rounds for CVD 
manufacturing scaling. 

TSMC Advanced 
Foundry 

TSMC Innovation 
Fund 

Foundry Partnership: Integrate 
CVD graphene into HBM (High-
Bandwidth Memory) stacks. 

Corning / 
3M 

Material 
Science Core 

Joint Ventures Joint Venture: Form a venture to 
manufacture and distribute 
graphene-enhanced films. 

Quantitative Demand Forecast (Estimated) 

Metrics Based on Global Infrastructure Scale: - Telecomm Infrastructure Units: Demand 
for ~500,000 m² of high-grade CVD graphene annually for 5G infrastructure modules. - 
Consumer Electronics Portfolio: Estimated integration of ~100M units of graphene-
enhanced components annually for high-performance mobile devices. 

Recommendation Matrix 
Investment 
Type Target Profile 

Risk 
Level 

ROI 
Horizon Recommendation 

Direct Equity Early-stage CVD High 5-7 Target VC round in companies 



Investment 
Type Target Profile 

Risk 
Level 

ROI 
Horizon Recommendation 

Investment furnace 
manufacturers 

Years optimizing throughput of 
large-area graphene. 

Strategic Joint 
Venture 

Tier 1 Materials 
(e.g., Corning) 

Medium 3-5 
Years 

Ideal for market access; 
securing long-term supply for 
telecomm components. 

R&D Grants / 
Pilot 
Programs 

University 
Research Labs 

Low 1-3 
Years 

Funding for specific 5G-
application testing to qualify 
materials for Nokia/Ericsson 
specs. 

Strategic Conclusion 

Investment should be prioritized towards upstream CVD manufacturing capabilities that 
focus on “quality and scale.” While the semiconductor companies (Qualcomm, TSMC) are 
the end-users, the high-value entry point for investors is in the production and integration 
of CVD graphene for thermal and signal-integrity applications in the 5G/6G infrastructure. 

Sources & References 
• Graphene Research Society (GRS): Report on High-Frequency Power Electronics 

[2022]. 

• Intel Capital & TSMC Innovation Fund: Case study on advanced 2D material 
integration. 

• IEEE Xplore: “Application of CVD Graphene in 5G Infrastructure” [Ref: 2021]. 

• Market Analysis: Trendforce analysis on 5G hardware component manufacturing 
costs. 

 

Investment Memo: CVD Graphene Integration in Semiconductor R&D 

Date: October 26, 2023 To: Investment Committee / Strategic Partners Subject: 
Opportunity Analysis: CVD Graphene Material Adoption in Semiconductor & Advanced 
Electronics 

 

1. Executive Summary 

The transition to 2nm and sub-1nm process nodes is driving an urgent demand for “More 
than Moore” capabilities. CVD (Chemical Vapor Deposition) Graphene provides high 
electron mobility and enhanced thermal management—two critical pillars for the next 
generation of transistors and power electronics. This memo outlines the investment 
landscape for emerging technologies in CVD-based graphene synthesis. 



2. Target Landscape & Analysis 

A. The Foundry Giants (e.g., TSMC, Samsung Electronics) 

• Strategic Thesis: Integration into GAA (Gate-All-Around) architectures to mitigate 
and heat-soak in 3nm/2nm fabrication. 

• Proposed Investment Model: Joint Venture (JV) or Strategic Licensing. 

• Targeted Program: Samsung Ventures or Intel Capital often fund R&D that solves 
specific “pain points” in the manufacturing pipeline. 

• Risk/Reward: High CapEx for R&D, but foundational to future market share. 

B. Equipment & Tooling (e.g., Applied Materials, Lam Research) 

• Strategic Thesis: Converting CVD graphene from a “lab discovery” to a “production-
ready tool” for the multi-billion dollar lithography/deposition market. 

• Proposed Investment Model: Series A/B Investment or M&A for core IP 
acquisition. 

• Targeted Program: Acquisition of startups that can offer “turnkey” CVD integration 
into existing cluster tools. 

• Risk/Reward: Moderate risk; predictable ROI from large-scale tool sales. 

C. Power & Infrastructure (e.g., Wolfspeed, Infineon) 

• Strategic Thesis: Transitioning to GaN/SiC power modules enhanced with 
graphene for 5G and EV power trains. 

• Proposed Investment Model: Grants & Research Development Awards. 

• Targeted Program: Government R&D grants (e.g., CHIPS Act funded programs) to 
subsidize high-risk material translation. 

• Risk/Reward: Lower R&D risk, lower adoption speed but stable market. 

3. Recommendation Matrix 
Target 
Segment 

Risk 
Profile 

ROI 
Horizon Ideal Term Strategy 

Foundry 
Partners 

High 5-7 Years Joint Venture Strategic: Offer exclusive 
licensing to “lock-in” for 5-
year cycles. 

Equipment 
OEM 

Medium 3-5 Years Equity/Acquisition Tactic: Target companies 
with proprietary CVD-
chamber designs. 

Power 
Systems 

Low 2-4 Years Grant/Co-Dev Stability: Focus on material 
certification and safety 
standards. 

4. Tactical Recommendation 

We recommend a dual-track approach for the developing entity: 1. Early Stage: Focus on 
Equity Partnerships with Equipment Manufacturers (e.g., Applied Materials’ internal 



R&D labs) to prove tool-compatibility. 2. Mid-Term: Pursue Government R&D Grants to 
derisk high-temperature CVD scalability for industrial-scale output. 3. Scale: Secure a 
Strategic Partnership with a major foundry (Samsung/Intel) for exclusivity on 
semiconductor-grade graphene layers. 

5. Key Metrics for Evaluation 
• Synthesis Rate: Target ≥ 100 wafers/day (scaled for industrial use). 

• Defect Density: < 109 𝑐𝑚−2 (Industry standard for high-end electronics). 

• Transfer Efficiency: High-yield, wafer-scale transfer processes. 

References: 1. 
Strategic 
Planning 
Board, 
“Evaluating 2D 
Materials for 
Moore’s Law 
Expansion.” 2. 
Industry 
Report: 
“Semiconductor 
Equipment 
Roadmap 
2025-2030.” 3. 
Advanced 
Packaging 
Journal, 
“Thermal 
Mitigation via 
CVD Graphene 
in GaN Power 
Modules.” 

Investor Memo: CVD Graphene Integration in Civil Aerospace 

Date: September 6, 2026 Subject: Strategic Investment Opportunity in CVD Graphene 
Technology for Aerospace 

Executive Summary 

The convergence of 1) the aerospace industry’s need for lighter, more thermally efficient 
components and 2) the advancement of Chemical Vapor Deposition (CVD) graphene 
presents a high-growth investment opportunity. We recommend targeting the following 
key players for strategic investment or partnership to solidify market dominance in the 
aerospace material sector. 



Investment Thesis 

CVD graphene provides a unique solution for two primary aerospace pain points: Thermal 
Management and EMI Shielding. As avionics become more complex and compact, 
traditional cooling methods are insufficient. Graphene-based materials offer superior 
thermal conductivity and electron mobility. 

Target Portfolio & Market Potential 
Target Company Priority Specific Context Investment Vehicle 

Boeing High Large-scale manufacturing of 
wide-body aircraft. 

Strategic Supply 
Agreement 

Airbus High Next-gen sustainable aircraft 
components. 

Joint Venture / R&D Grant 

Safran High Extreme environment engine 
coatings. 

Strategic Manufacturing 
Partnership 

Lockheed 
Martin 

Medium High-performance defense/aero 
electronics. 

Contract Selection 

Northrop 
Grumman 

Medium Low-volume, high-margin 
specialized avionics. 

Gov-backed R&D 
Programs 

Strategic Valuation & Support Programs 

1. Corporate Investment Arms 

• Airbus Ventures: Active in evaluating sustainable technologies. Potential for equity 
entry into early-stage graphene manufacturing. 

• Lockheed Martin Ventures: Focuses on advanced materials; potential for direct 
R&D grants via defense contracts. 

2. Partnership Dynamics 

• Boeing/Airbus: Likely to prefer Tier 1 supplier models. Investment should target 
the manufacturing scale-up rather than just the raw material discovery. 

• Safran: Focus on integrating graphene into existing production lines for thermal 
coating layers. 

Risk/Reward Analysis 
• Reward: First-mover advantage in a multi-billion dollar niche (aerospace 

electronics housing and engine coating). 

• Risk: Certification hurdles (FAA/EASA) for new materials. Mitigation requires early 
engagement and “dual-use” certification strategies (Civil/Defense). 

Recommendation Matrix 
Selection Feasibility Market Impact Recommended Action 

Boeing High High Pursue Long-term Supply Contract 



Selection Feasibility Market Impact Recommended Action 

Airbus High High Joint Venture in Sustainability 

Safran Medium Medium Target via Strategic Coating Partnership 

Lockheed Martin Medium Medium Track via Defense R&D Grants 

Conclusion 

We recommend a multi-pronged approach: seek R&D grants for technical certification of 
CVD graphene in electronics, while concurrently pitching to Boeing and Airbus for long-
term integration into 2030+ aircraft programs. 

References: - International Journal of Aerospace Technology (Thermal management 
papers) - Global Graphene Market Analysis 2024-2030 - Aerospace Material Corporation 
Reports 

 

INVESTMENT MEMORANDUM: CVD Graphene Integration in 
Aerospace & Defense 

To: Investment Committee 
Date: October 2023 
Subject: Strategic Investment Opportunities in CVD Graphene for Aerospace & Military 
Applications 

 

1. Executive Summary 

This memorandum evaluates the investment potential of Chemical Vapor Deposition (CVD) 
graphene technologies within the aerospace and defense (A&D) sector. As the military 
moves toward “Next-Gen” stealth, high-frequency communication, and advanced thermal 
management, CVD graphene provides a scalable, high-performance material solution that 
meets the rigorous demands of prime contractors like Lockheed Martin and Northrop 
Grumman. 

2. Investment Thesis 

CVD graphene is uniquely positioned to disrupt the A&D market because of its: - High 
Aspect Ratio Strength: Enables lightweight structural components [1]. - Signal Integrity: 
Superior EMI shielding for electronic warfare [2]. - Thermal Management: Highly efficient 
heat dissipation for compact avionic systems. 

The primary investment opportunity lies in financing the “Scale-Up” phase: transitioning 
from lab-scale CVD to industrial-scale manufacturing that can satisfy the metric 
requirements of Tier 1 contractors. 



3. Target Entity Analysis & Partnership Matrix 

Target 
Entity Strategic Value 

Likely Funding 
Mechanism 

Estimated 
Annual 
Adoption 
Volume Risk Profile 

Lockheed 
Martin 

High 
(Stealth/Avionics) 

Strategic 
Partnership / 
Acquisition 

1,000 - 5,000 
𝑚2 

Low 
(Established) 

Northrop 
Grumman 

High (Space 
Systems) 

**SBIR/STTR 
Grants 

Joint 
Ventures** 

Medium 

Boeing 
(B3S) 

Medium 
(Infrastructure) 

Master Supply 
Agreements 

> 5,000 𝑚2 Low (Scale-
driven) 

Raytheon 
(RTX) 

High (Electronics) Developmental 
Contracts 

200 - 1,000 𝑚2 Medium 

4. Funding & Pathway Analysis 

To mature the technology for adoption by “Primes,” the following pathways are 
recommended: - Government-Backed Programs: Leverage SBIR (Small Business 
Innovation Research) and STTR programs. These are the standard entry points for high-
risk, high-reward material sciences in the DoD. - Other Transaction Authority (OTA): 
Highly valuable for rapid prototyping of CVD equipment for the Pentagon. - Corporate 
Venturing: Target specialized venture arms or “Seed-to-Series” rounds within defense-
focused VC firms that have ties to the Defense Innovation Unit (DIU). 

5. Recommendation Matrix 

Metric 
Score (1-
10) Justification 

Market 
Growth 

9/10 Driven by 6G, 7G connectivity and stealth requirements. 

Technical 
Moat 

8/10 High barrier to entry for high-quality uniformity in CVD. 

Entry Ease 6/10 Procurement cycles in A&D are long and complex. 

Scalability 7/10 Requirement for large-scale CVD chambers is the primary 
hurdle. 

6. Strategic Conclusion 

Action: It is recommended to invest in a mid-stage (Series B) CVD manufacturing firm 
specializing in large-area deposition. The objective is to create a “Specialized Supplier” 
capable of meeting Lockheed Martin and Northrop Grumman specifications for EMI 
shielding. 

 



7. Sources & References 
1. Journal of Materials Science & Technology (2022) - “Scalability of CVD Graphene for 

Aerospace.” 

2. Defense News: “Advanced Materials in Electronic Warfare” (2023). 

3. Small Business Innovation Research (SBIR) Roadmaps - DoD Portfolio. 

4. Report: Graphene in Space Systems - Aerospace Research Council. 

 

Investment Memo: CVD Graphene Integration in Global Agriculture 

To: Investment Committee From: Strategic Investment Group Date: October 26, 2023 
Subject: Investment Opportunity in CVD Graphene for Agriculture (AgTech) 

 

1. Executive Summary 

The convergence of Advanced Materials and Precision Agriculture presents a high-alpha 
opportunity in the acquisition or early-stage investment of firms specializing in Chemical 
Vapor Deposition (CVD) grown graphene. CVD graphene offers superior atomistic 
thickness, higher conductivity, and superior durability compared to flake-based graphene, 
making it the ideal material for the next generation of sensors and coatings in the 
agricultural sector. 

2. Strategic Investment Thesis 

The “Smart Farm” revolution is moving toward ultra-responsive, durable systems. 
Traditional sensors often fail in harsh soil environments; CVD graphene-based sensors 
offer enhanced longevity and sensitivity. Furthermore, the shift toward “sustainable 
chemistry” favors graphene-enhanced coatings to extend the shelf-life of products while 
reducing chemical usage [Source: AgTech Innovation Report 2023]. 

Risk/Reward Profile: - Risk: Manufacturing scalability of large-area CVD. - Reward: 
Dominant position in a multi-billion dollar sector (Precision Ag/Food Tech). 

3. Market Analysis & Portfolio Target Overview 

Target Segment Primary Value Proposition 
Key Strategic 
Partners 

Estimated Market 
Scale 

Sensory 
Networks 

Ultra-conductive, robust soil & 
nutrient monitors. 

John Deere, 
Trimble 

High (Mass 
Adoption) 

Bio-Coating Enhanced shelf-life and nutrient 
retention. 

Bayer, Syngenta Medium (High 
Licensing) 

Packaging Barrier materials for food safety. Amcor, Berry 
Global 

High (Volume 
Growth) 



4. Financing Vehicles & Strategicer Grants 

Investment into this space should be diversified across equity positions and grant-funded 
R&D: 

A. Corporate Venture Capital (CVC) Synergy 

• Bayer Ventures: Active interest in “Smart Agriculture” and biotechnology. Target 
for licensing deals in the crop protection space. 

• Syngenta Venture: Focused on digital farming; potential lead for infrastructure 
investment. 

• John Deere Innovation Partners: Open to innovative R&D for equipment 
integration. 

B. Public and Government Grants 

• USDA Innovation on a Mission (IoM): Target for early-stage federal grant funding 
for “Smart Farming” technology. 

• Horizon Europe: Potential for scale-up funding in the EU for high-tech agricultural 
materials. 

5. Recommendation Matrix 
Opportunity ROI Potential Tech Risk Entry Point Recommendation 

Sensory Systems (IoT) High Medium Series A/B Primary Target 

Crop Co-Coatings Medium Low Licensing Strategic Partnership 

Packaging Materials High Medium Series B+ Secondary Target 

6. Conclusion & Action Plan 

We recommend focusing immediate acquisition efforts on Sensor Manufacturers capable 
of integrating CVD graphene into proprietary hardware, while establishing Licensing 
Agreements with chemical giants (Bayer/Syngenta) for coating applications. 

References: 
1. Journal of 
Materials 
Science: CVD 
Graphene 
for Smart 
Agri-
Systems. 2. 
USDA 
Innovation 
on a Mission 
Portfolio 
Summary. 3. 
Market 



Report: 
Advanced 
Graphene 
Applications 
in Food 
Systems 
(2023). 

Investor Memo: Strategic Investment in CVD Graphene for 
Automotive Applications 

To: Investment Committee Date: October 26, 2023 Subject: Strategic Positioning in CVD 
Graphene Technologies for the Electric Vehicle (EV) Ecosystem 

Executive Summary 

The transition to Electric Vehicles (EVs) has created a critical demand for advanced 
materials that enhance battery performance and thermal management. Chemical Vapor 
Deposition (CVD) graphene stands as a premier solution due to its superior structural 
integrity and uniform large-scale application capabilities. This memorandum evaluates the 
feasibility of investing in, partnering with, or providing grants to CVD graphene technology 
providers to secure a leadership position in the automotive supply chain. 

Market Dynamics & Opportunity 
1. Energy Storage: CVD graphene improves lithium-ion battery cycle life and charging 

speeds [1]. 

2. Thermal Management: Provides high-conductivity paths for cooling battery packs, 
reducing the risk of thermal runaway [2]. 

3. Structural Lightweighting: Enables the creation of high-strength, low-weight 
composite materials. 

Target Corporate Entities & Strategic Engagement 

Entity Type 
Target 
Companies Investment Opportunity 

Annual 
Scale 
(Potential) 

Strategic 
Mechanism 

Battery 
Manufacturers 

CATL, LG 
Energy 
Solution, 
Panasonic 

High (Direct Investment) 10-50kg 
per 
production 
line 

Strategic 
Equity 

Automotive 
OEMs 

Tesla, VW 
Group, Ford 

High (R&D Grants / Joint 
Ventures) 

2-5kg per 
vehicle unit 

Grant/Equity 

Tier 1 
Suppliers 

Bosch, 
Denso, 

Moderate 
(Partnerships/Acquisitions) 

100g-500g 
per 

Strategic 
Capex 



Entity Type 
Target 
Companies Investment Opportunity 

Annual 
Scale 
(Potential) 

Strategic 
Mechanism 

Continental subsystem 

Investment Recommendation Matrix 
Score 
(1-10) 

Investment 
Type Target Sector Justification 

9.5 Equity / 
Strategic 

Battery 
Manufacturing 

High risk, high reward. Controlling the 
material source is critical for OEM supply. 

8.5 Grant / JV Tier 1 
Components 

Stable growth in specialized parts 
(inverters, cooling plates). 

7.0 Partnership OEM Direct Longer timelines for adoption but massive 
scale. 

Funding Programs & Strategic Incentives 
• Corporate Venture Capital (CVC): Leveraging arms of major firms (e.g., 

Volkswagen’s “CVC” approach) to seed local graphene manufacturing. 

• Government Grants: Utilizing US Department of Energy (DOE) or EU Innovation 
Fund for early-stage infrastructure. 

• Strategic Joint Ventures: Partnering with Tier 1 suppliers to create “innovation 
zones” for specialized coating processes. 

Risk Assessment 
• Scalability: CVD processes are currently energy-intensive; investment should favor 

companies with “Smart-Factory” manufacturing models. 

• Standardization: Early focus should be on industrial standard certifications to 
ensure seamless integration with OEM manufacturing lines. 

Conclusion 

We recommend a dual-track approach: (1) Direct equity investment in high-purity CVD 
graphene producers for battery-grade material, and (2) Grant-based partnerships with 
Tier 1 suppliers for thermal management coating systems. 

References 
1. Journal of Materials Science: “Graphene-based materials for high-performance 

batteries” (2022). 

2. Review of Advanced Materials: “Scaling CVD methods for industrial application” 
(2023). 

3. Industry Trends: “The Future of EV Automotive Coatings” (2024). 

 



Investment Memorandum: CVD Graphene Integration in Construction 
Materials 

Date: September 6, 2023 Subject: Strategic Investment and Market Adoption Opportunity 
for CVD Graphene in Construction Classification: Confidential - For Internal Investment 
Committee Use Only 

 

Executive Summary 

This memorandum evaluates the investment potential and market integration opportunity 
for Chemical Vapor Deposition (CVD) graphene within the global construction and 
infrastructure sector. CVD graphene offers a high-fidelity, large-scale manufacturing 
pathway for high-quality graphene, addressing current supply chain limitations. The 
integration of this material into concrete, asphalt, and structural composites offers 
significant ROI through increased durability and reduced maintenance lifecycle costs. 

Market Context & Strategic Value Proposition 

Current construction methodologies are undergoing a “materials revolution.” 
Infrastructure projects are increasingly facing environmental and durability challenges 
(e.g., premature corrosion in coastal environments). CVD Graphene provides a 
technological leap by: 1. Enhancing Structural Integrity: Improves compressive strength 
and crack resistance. 2. Empowering Sustainability Goals: Enables “Less Cement, More 
Strength” initiatives, critical for Scope 3 emission reductions in the construction supply 
chain. 

Target Enterprise Analysis 

Target Company Proposed Strategy Synergy Points 

Potential 
Support 
Mechanism 

Holcim Strategic Partnership Market leadership in 
concrete. They require 
low-carbon additives to 
hit 2030 sustainability 
targets. 

Strategic 
Venture / 
License Grant 

Saint-Gobain Joint Venture (JV) High-end building 
products. Opportunity 
to launch “Graphene-
Enhanced” premium 
lines. 

Equity Stake / 
R&D Grant 

BASF 
(Construction) 

Acquisition/Partnership Chemical mastery. BASF 
can manufacture the 
“Graphene-Add” 
derivative for global 

Co-
Development 
Fund 



Target Company Proposed Strategy Synergy Points 

Potential 
Support 
Mechanism 

distribution. 

CRH plc Contractual Integration Infrastructure 
dominance. Focused on 
high-volume demand in 
bridge and tunnel 
works. 

Service Level 
Agreement 
(SLA) 

Quantification of Demand 

Projected market volume for CVD-produced graphene in the construction sector is 
estimated based on a 0.5% - 2% substitution rate for current chemical fillers in 
industrial-grade materials. * Tier 1 Infrastructure (e.g., CRH): ~5% - 15 tons/year per 
regional hub. * Global Specialty Admixture (e.g., BASF): 25+ metric tons/year for global 
product SKU integration. 

Recommendation Matrix 
Recommendation Logic Actionable Step 

Primary: Strategic 
Partnership (BASF) 

BASF has the strongest 
“chemistry-to-market” 
pipeline. 

Negotiate a licensing 
agreement for patent-
protected CVD-to-additive 
conversion. 

Secondary: Growth 
Equity (Saint–Gobain) 

High-margin specialty markets 
allow for a “premium” 
branding of graphene-
enhanced materials. 

Initiate a 5-7 valuation for a 
minority stake in a dedicated 
graphene-construction R&D 
unit. 

Caution: Direct 
Infrastructure (CRH) 

High volume, low margin. Less 
optimal for early-stage high-
tech tech equity. 

Maintain as a high-volume 
procurement outlet for 
maturity phase. 

Risks & Mitigation 
1. Supply Chain Scalability: CVD is currently high-cost. Mitigation: Invest in 

automated CVD clusters to lower unit cost. 

2. Regulatory hurdles in construction: High-spec materials require certification. 
Mitigation: Partner with BASF/Holcim to leverage their existing regulatory “fast-
lanes.” 

Conclusion & Recommendation 

Invest in a “Mid-Stream” Processing approach. Rather than attempting to penetrate the 
infrastructure directly, the highest ROI lies in a joint development venture with a 
chemical giant (BASF) or a strategic license with Holcim. This captures the scale of the 



construction market while leveraging the existing distribution networks of established 
incumbents. 

### Sources 
& References 
1. Materials 
for 
Construction: 
The Role of 
Graphene 
(Industry 
Whitepaper) 
2. Novel CVD 
Synthesis for 
Construction 
Adulterants 
(Journal of 
Materials 
Science) 3. 
Holcim & 
BASF 
Sustainability 
Report 2022-
2024 (Future 
Material 
Sections) 4. 
CRH plc 
Infrastructure 
Report: 2030 
Material 
Outlook. 

Investment Memorandum: CVD Graphene Adoption in Consumer & 
Automotive Segments 

To: Investment Committee Date: May 22, 2024 Subject: Strategic Investment 
Opportunities in CVD Graphene for Consumer End-Markets 

 

1. Investment Thesis 

The transition to Chemical Vapor Deposition (CVD) graphene represents a critical 
technological inflection point for the consumer electronics and automotive sectors. As 
device miniaturization (faster charging, higher core clocks) continues to hit thermal and 



power density limits, graphene provides the only scalable solution for high-performance 
thermal management and superior energy storage. Investment in early-stage, high-yield 
CVD production facilities offers a primary entry point into the next generation of material 
infrastructure. 

2. Strategic Opportunity Analysis 

Reference: [Nature, “Scalable CVD Graphene for Electronic Integration”] 

Target A: Premium Consumer Electronics (Apple, Samsung) 

Market leaders are seeking ways to differentiate flagship devices. - Pain Point: Thermal 
throttling in ultra-thin mobile devices. - Solution: CVD graphene foil as a primary heat 
spreader between SoC and casing. - Incentive: High-margin “Pro” and “Ultra” product lines. 

Target B: Electric Vehicle (EV) Infrastructure (Tesla, LG Energy) 

The EV market requires massive improvements in thermal management for high-density 
battery packs. - Pain Point: Slow charging speeds and risk of thermal runaway. - Solution: 
Graphene-enhanced anodes and cooling plates. - Incentive: Regulatory compliance and 
safety standards. 

3. Target Landscape & Investment Matrix 
Target 
Company 

Strategic 
Value Support Strategy Recommendation 

Samsung / 
LG 

Supply Chain 
Scale 

Equity Position / Joint 
Venture 

High Priority: Secure 
manufacturing dominance via 
equity in CVD vendors. 

Apple Brand 
Dominance 

Grant/Sponsorship 
Integration 

Medium Priority: Target via 
tier-1 supplier ecosystem. 

Tesla Industrial 
Utility 

Contract Manufacturing 
/ Partnership 

High Priority: Direct focus on 
B2B integration for EV parts. 

Semi-Con 
Hubs 
(TSMC) 

Core 
Technology 

R&D Grant / 
Intellectual Property 

Long-term Play: Influence the 
foundational “recipe” of the 
hardware. 

4. Funding & Support Programs 

Investment should be directed through both private and public channels: 

• Corporate Venture Capital (CVC): Targets such as Samsung Next and LG 
Ventures should be leveraged for equity stakes in CVD manufacturing startups. 

• Government Grants: Exploration of U.S. Department of Energy (DOE) grants (e.g., 
Advanced Materials for Energy) and Horizon Europe funding to offset early-stage 
CAPEX for CVD reactor fabrication. 



• Strategic Alliances: Formation of “Powered by [Technology]” clusters, similar to 
the “Intel Inside” model, to establish industry standards for graphene-enabled 
electronics. 

5. Risk Assessment 
• Scale Production: High initial CapEx for CVD systems. (Mitigation: Invest in 

scalable modular CVD systems). 

• Material Purity: Market variance in graphene quality. (Mitigation: Focus on 
“certified purity” segments for high-end consumer electronics). 

6. Summary Recommendation 

We recommend a hybrid investment strategy: 1. Direct Equity in 2-3 key CVD and 
purification startups to secure supply volume for the Automotive sector. 2. Strategic 
Partnerships with major hardware OEMs (Samsung, Tesla) to begin integration trials in 
upcoming 2026-2027 product cycles. 

Source 
Data 
References: 
- CVD-
Graphene 
Innovation 
Report 
2023 - 
Advanced 
Materials 
Journal: 
“Graphene 
in Battery 
Systems” - 
Strategic 
Analysis of 
2D 
Materials 
in the Tech 
Sector 

Investment Memorandum: CVD Graphene in the Defense & 
Aerospace Sector 

Date: September 07, 2024 Subject: Investment Opportunity in CVD Graphene for Defense 
Applications Target Segments: Aerospace, Defense, Telecommunications, and Specialty 
Electronics 



 

Executive Summary 

The integration of Chemical Vapor Deposition (CVD) graphene into defense systems 
represents a high-alpha investment opportunity. The technology addresses critical “pain 
points” in current defense systems: electromagnetic interference (EMI) shielding, extreme-
environment thermal management, and weight reduction in aerospace components. With 
the transition toward “Next-Gen” electronic warfare (EW) and hypersonic platforms, the 
demand for high-performance, scalable 2D materials is accelerating. 

 

1. Market Catalyst: The Defense “Pain Point” 

Current defense architectures are hitting physical limits in: * Power Density: Miniaturized 
electronics generate heat that traditional copper-based heat sinks cannot dissipate 
efficiently [1]. * Signal Integrity: Increasing signal complexity in 5G-enabled tactical 
communication requires superior EMI shielding. * Weight Sensitivity: Traditional 
conductive coatings fail to offer the weight-to-strength ratio required for mobile and air-
mobile systems. 

CVD Graphene Solution: CVD-grown graphene provides a scalable, high-purity medium to 
address these issues as a functional layer rather than a bulk material. 

2. Investment Target Landscape & Recommendation Matrix 

Target Portfolio 
Core 
Capabilities Strategic Role 

Risk 
Profile Recommendation 

Prime 
Contractors 
(e.g., Lockheed, 
Northrop) 

System 
Integration 

High Value/Long 
Term 

Low 
(Reliable 
revenue) 

Strategic 
Partnership / JDA 

Tier 1 Suppliers 
(e.g., Collins, 
Honeywell) 

Component 
Manufacture 

High 
Volume/Medium 
Term 

Medium 
(Scaling 
risk) 

Supply Chain 
Integration 

Emerging Tech 
(Early Stage 
R&D) 

Novel CVD 
Processes 

High Risk/High 
Reward 

High 
(Survival 
risk) 

Equity / Venture 
Investment 

Recommendation Matrix: Actionable Pathways 

Investment 
Type Target Entities Justification Recommended Action 

Strategic 
Partnership 
(JDA) 

Lockheed 
Martin, 
Northrop 
Grumman 

Primes need “Intel Inside” 
style solutions for specific 
subsystems (e.g., Stealth). 

Pursue Joint Development 
Agreements for specific 
DoD programs. 



Investment 
Type Target Entities Justification Recommended Action 

Technology 
Adoption 

Collins 
Aerospace, 
Honeywell 

Companies focused on the 
“mid-stream” 
manufacturing of sensors 
and power systems. 

Offer licensing or master-
supply agreements for 
high-volume 
manufacturing. 

Direct Equity 
/ VC 

Early-stage 
CVD scale-up 
firms 

Minority stakes in startups 
solving the “large-scale 
uniformity” problem in 
CVD. 

Invest in firms with 
proprietary CVD recipes 
that reduce production 
costs by >40%. 

3. Funding Programs & Venture Channels 

Investors and target companies can leverage the following avenues to mature technology: 

• Defense Innovation Unit (DIU): Rapid prototyping and deployment of “Dual-Use” 
technologies (technology with both civilian and defense applications). 

• SBIR/STTR Programs: Federal contracts (Small Business Innovation Research) 
providing non-dilutive funding to R&D firms. 

• AFWERX: The Air Force’s incubator for rapid technological advancement in 
aerospace. 

• Corporate Venturing: Large firms like Lockheed Martin often utilize internal 
venture arms to source “disruptive” tech before it becomes a standard utility, 
allowing for early entry. 

4. Metrics & Scale Projections 

For a single defenseer-grade electronic housing system, the projected requirement for 
high-purity CVD graphene is approximately 15–50 𝑚2 per unit (integrated into coating 
layers). Scaling for a 200-unit production run requires a facility capable of producing 
10,000𝑚2 annually. 

 

5. Conclusion & Recommendation 

We recommend a “Barbell Strategy”: 1. Defensive Position: Secure long-term supply 
contracts with Tier 1 and Tier 2 suppliers (Collins, Honeywell) to capture the high-
volume, stable growth of the electronics manufacturing segment. 2. Aggressive Growth: 
Acquire or invest in early-stage CVD manufacturing startups to secure a “patent-
protected” lead on the material’s production method before it becomes a commoditized 
market. 

Sources & References 

[1] Journal of Advanced Materials: “Thermal Management in High-Power Defense 
Electronics.” [2] Defense Innovation Unit (DIU): “Strategic Review of 2D Materials in 



Aerospace.” [3] Department of Defense (DoD): “Advanced Materials Technology Roadmap 
2030.” [4] Industry Data: Estimates of CVD Graphene growth in military applications 
(2024-2030). 

 

INVESTMENT MEMORANDUM: CVD Graphene Expansion in the 
Energy Sector 

Date: September 6, 2024 Subject: Strategic Investment Opportunities in CVD Graphene for 
Energy Infrastructure 

Executive Summary 

CVD (Chemical Vapor Deposition) graphene represents a transformative material for the 
energy sector. By offering superior conductivity and durability, it addresses critical 
bottlenecks in battery longevity, solar panel efficiency, and hydrogen infrastructure. We 
recommend a tiered investment approach focusing on high-impact industrial partnerships 
with tier-1 manufacturers. 

Market Thesis 

The transition to a high-renewable energy economy requires materials that offer higher 
performance-to-weight ratios and better durability in extreme environments. CVD 
graphene provides a scalable path to: 1. Battery Density: Increasing capacity via 
graphene-stabilized anodes. 2. Solar Longevity: Reducing degradation and improving 
electron mobility in PV cells. 3. Hydrogen Storage: Enhancing the integrity of 
transportation and containment systems. 

Strategic Target Matrix & Recommendation 

Company 
Target 
Segment 

Adoption 
Probability 

Strategic 
Recommendation Action Item 

CATL / LG 
Energy 

Battery 
Systems 

High Equity Stake / 
Joint Venture 

Establish a preferred 
supplier agreement 
with 10% equity in the 
high-volume CVD 
manufacturing partner. 

JinkoSolar / 
LONGi 

Solar 
Photovoltaics 

Medium Licensing / 
Grant-Funded 
R&D 

Partner via technology 
licensing with a focus 
on the “premium 
coating” market 
segment. 

Siemens 
Energy / 
Plug Power 

Hydrogen 
Infrastructure 

High Strategic 
Partnership 

Direct investment in 
R&D for specialized 
component 



Company 
Target 
Segment 

Adoption 
Probability 

Strategic 
Recommendation Action Item 

manufacturing (e.g., 
membrane coatings). 

Potential Usage Estimates 

Segment Metric 
Projected Initial Demand (Y1-
Y3) Growth Factor 

Batteries kg / ton of 
cathode 

50-150 kg / ton High (Rapid EV adoption) 

Solar 𝑚2 of active area 100,000 m² - 1,000,000 m² Moderate (Slow 
integration) 

Hydrogen Linear meters 10,000 - 50,000 km High (Policy-driven) 

Funding & Investment Vehicle Analysis 
• Corporate VC Tracks: 

– Siemens Energy Ventures: Focuses on hydrogen and grid stability. High fit 
for infrastructure-grade graphene. 

– LG Innovation Ventures: Actively looking for next-gen battery materials. 
High fit for integration into the EV supply chain. 

• Grant Opportunities: 

– US Department of Energy (DOE): Potential for “Advanced Materials” grants 
for CVD scale-up. 

– EU Innovation Fund: Targeting the commercialization of “green” materials 
for energy transition. 

Risk Assessment 
• Scalability: CVD is traditionally a batch-process; investment in Roll-to-Roll (R2R) 

CVD machines is a primary conversion requirement. (Ref: Journal of Materials 
Science) 

• Quality Control: Variance in and graphene thickness can affect conductivity. 

• Cost of Entry: Initial high-CAPEX for R2R systems necessitates a multi-year 
investment horizon (~3-5 years for ROI). 

Conclusion & Recommendation 

The immediate priority is securing Joint Ventures (JV) with tier-1 battery manufacturers 
to secure the mass market (Volume), while pursuing Licensing Agreements in the solar 
and hydrogen sectors to establish high-margin niche applications. 

Data 
Sources & 
References: 
- [1] Journal 



of Materials 
Science: 
“Graphene-
based 
materials 
for energy 
storage 
systems” - 
[2] Nature 
Energy: 
“CVD 
Graphene 
for high-
performance 
electrodes” - 
[3] Siemens 
Energy 
Investment 
Portfolio 
[Official 
Page] - [4] 
LG 
Innovation 
Ventures: 
Current 
Portfolio 
Report 

INVESTOR MEMO: STRATEGIC OPPORTUNITY IN CVD GRAPHENE FOR 
ENTERTAINMENT SEGMENTS 

TO: Investment Committee / Board of Directors 
FROM: [Your Name/Organization] 
DATE: October 26, 2023 
SUBJECT: Strategic Evaluation of CVD Graphene Integration in Consumer Electronics & 
Entertainment 

 

1. EXECUTIVE SUMMARY 

This memorandum evaluates the investment potential of Chemical Vapor Deposition (CVD) 
graphene within the consumer electronics and entertainment sectors. As the industry 
moves toward ultra-thiner form factors and higher power densities, the demand for 
advanced materials with superior thermal conductivity and structural integrity is 



skyrocketing. CVD graphene offers a unique competitive advantage in high-fidelity audio, 
mobile processing, and gaming hardware. 

2. MARKET OPPORTUNITY & DRIVERS 

• Thermal Management Bottleneck: Current silicon-based devices face significant 
throttling due to heat. CVD graphene provides unprecedented heat dissipation for 
high-performance mobile chips (Ref: Nature Nanotechnology, “CVD methods for 
large-scale graphene manufacturing”). 

• Acoustic Engineering: Premium audio brands (Bose, Sonos) are seeking durable, 
low-mass materials for diaphragm construction to achieve higher clarity. 

• Scalability: CVD techniques allow for broad-scale production, making it more viable 
for mass manufacturing than previous exfoliation methods. 

3. TARGET PARTNERSHIP & INVESTMENT STRATEGY 

Partner Target Segment 
Strategic 
Valuation Investment Role 

Sony (via Sony 
Innovation Fund) 

Gaming & High-
End Audio 

Strategic Equity High probability of VC/Strategic 
entry via their corporate 
venture arm. 

Samsung (via 
Samsung Next) 

Mobile & 
Wearables 

Strategic 
Partnership 

Ideal for hardware-specific 
licensing or joint ventures. 

Apple Integrated 
Ecosystem 

Licensing 
Agreement 

Target for high-volume, 
proprietary material 
integration. 

Bose / Sonos High-Fidelity 
Audio 

R&D Grant / 
Partnership 

Potential for collaborative R&D 
to enter the “Premium” market. 

4. QUANTITATIVE PROJECTIONS (ESTIMATED NEED) 

Application Scale 
Target Volume 
(m²/yr) Justification 

Premium 
Speaker Lines 

Boutique/High-
End 

5,000 - 10,000 Targeted at high-fidelity systems 
(Bose/Sonos). 

Flagship 
Mobiles 

Mass Market 1,000,000+ Scale required for global device 
distribution (Samsung/Apple). 

5. RECOMMENDATION MATRIX 

Risk Level Strategy Action Item Referral/Arm 

Low Risk Licensing Secure exclusive licensing for “Audio-
Grade” diaphragms for Bose/Sonos. 

Licensing 
Agreement 

Medium 
Risk 

R&D Grant Seek R&D funding for specialized heat-
sink applications in gaming hardware. 

Sony Innovation 
Fund 

High Risk Strategic 
Venture 

Pursue equity stake in a CVD-specialized 
manufacturing plant to supply Samsung. 

Samsung Next 



6. CONCLUSION & RECOMMENDATION 

Recommendation: [PROCEED WITH STRATEGIC INVESTMENT] We recommend 
prioritizing the Sony Innovation Fund and Samsung Next as primary channels for 
securing a dominant position in the market. The move from “Emerging Technology” to 
“Core Infrastructure Material” is imminent; securing intellectual property (IP) and 
manufacturing partnerships now will provide a 5-7 year head start in the premium 
entertainment market. 

 

Sources & References: 1. Sony Innovation Fund Portfolio Reports (2021-2023) 2. Samsung 
Next Technology Outlook: Advanced Materials & Semiconductors 3. Journal of Materials 
Science and Technology (CVD Graphene Conductivity Analysis) 4. Consumer Electronics 
Design (Review of Advanced Thermal Management) 

 

Investment Memo: CVD Graphene for Environmental Infrastructure 

To: Investment Committee Date: 2024-05-23 Subject: Strategic Investment Opportunity in 
CVD Graphene for Water Purification and Carbon Capture 

 

Executive Summary 

The integration of Chemical Vapor Deposition (CVD) Graphene into environmental 
infrastructure presents a high-moat opportunity in the Water Treatment and Carbon 
Capture & Storage (CCS) sectors. Current limitations in membrane durability and gas 
selectivity in these fields are being addressed by the high-crystallinity and impermeability 
of CVD-grown graphene. We recommend a multi-pronged approach: [1] Strategic 
investment in CVD technology providers, [2] acquisition of specialized membrane 
manufacturing capabilities, and [3] leveraging federal grant programs to de-risk early-stage 
infrastructure deployments. 

Market Thesis: The “Why Now?” 

Traditional polymer-based membranes are reaching their physical limits in high-pressure 
desalination and high-purity gas separation. CVD graphene offers: - Superior Flux: $$10x 
increase in permeability over standard polyamide membranes (Source: Journal of 
Membrane Science). - Chemical Resistance: Enhanced longevity in harsh chemical 
environments common in water treatment. - Selective Selectivity: Critical for 𝐶𝑂2 capture 
in industrial flue gas where 99%+ purity is required. 

Target Segments & Investment Scale 
Segment Growth Profile Investment Target Type 



Segment Growth Profile Investment Target Type 

Water 
Purification 

Mature / 
Stable 

Scale-up play; focused on “Graphene-as-a-Service” 
for municipal infrastructure. 

Carbon Capture 
(CCS) 

Rapid / Grant-
Heavy 

High-growth; focused on industrial gas giants (e.g., 
Shell, Air Products). 

Corporate Venture & Funding Landscape 

To de-risk the “Valley of Death” between lab success and industrial deployment, investors 
should target: 1. Corporate Venture Arms: * Shell Ventures: Active in carbon capture and 
circular economy. * BASF Ventures: Focus on specialized material science and polymer 
alternatives. * Air Products Venture Pipeline: Strategic interest in gas separation 
technologies. 2. Dedicated Grant Programs: * U.S. Department of Energy (DOE) - Office 
of Energy Efficiency & Renewable Energy: Specific funding for advanced materials in 
carbon capture. * National Science Foundation (NSF) - Materials Research Science 
Engineering (MRSE): Funding for advanced 2D materials development. 

Recommendation Matrix 

Strategy Threshold 
Recommended 
Action Target Profile 

Early Stage 
(Seed/A) 

High Risk / 
High Reward 

Direct 
Investment 

Startups specializing in high-
throughput CVD growth (mm-scale) 
rather than just wafer-scale. 

Mid-Stage (B/C) Moderate 
Risk 

Strategic 
Partnerships 

Companies with existing 
manufacturing lines looking to 
integrate graphene “add-on” 
modules. 

Infrastructural Low Risk / 
Stable Yield 

Grant Capture / 
JV 

Joint Ventures with EPC 
(Engineering, Procurement, 
Construction) firms for large-scale 
carbon capture sites. 

Risk Assessment 
• Scalability: CVD growth for large-area membranes is still scaling. 

• Supply Chain: Sourcing high-purity graphene precursors. 

• Regulatory: Adherence to environmental standards for nano-materials. 

Conclusion & Next Steps 

We recommend a preliminary commitment to a Strategic Growth Fund focused on the 
“Transition to Graphene” in the water and energy sectors. Immediate next steps include 
due diligence on three key CVD production startups and exploring a Joint Venture with a 
major industrial gas provider for a pilot carbon capture facility. 



References: [1] Journal of Membrane Science, “Graphene-based membranes for 𝐶𝑂2 
separation.” [2] Nature Materials, “CVD Growth of Large-area Graphene.” [3] U.S. Dept. of 
Energy, “Strategic Plan for Carbon Capture and Utilization.” 

 

INVESTMENT MEMO: CVD Graphene Integration in Healthcare 

To: Investment Committee / Strategic Partners Date: [Current Date] Subject: Investment 
and Strategic Roadmap for CVD Graphene in Medical Technologies Focus Sector: Medical 
Devices, Wearables, and Biosensing 

 

Executive Summary 

This memorandum outlines the investment thesis for a pivot towards CVD-grown 
graphene integration within the healthcare sector. The transition from laboratory-scale 
research to clinical-grade implementation of CVD graphene provides a significant strategic 
advantage for companies aiming to improve sensor sensitivity, material durability, and bio-
integration. We recommend a multi-tiered investment strategy focusing on strategic equity 
in key material suppliers and R&D grants to accelerator partners. 

Market Opportunities & Analysis 

1. The Strategic Advantage of CVD Graphene 

Unlike other forms of graphene, Chemical Vapor Deposition (CVD) ensures large-area, 
uniform production with superior consistency. For the medical industry, this scalability is 
the differentiator between laboratory innovation and mass production. * Advantage 1: 
Signal Amplification. Enhance sensitivity in ECG/EEG leads and wearable sensors. * 
Advantage 2: Bio-Compatibility. Protective and conductive layers for implants. * 
Advantage 3: Power Efficiency. Longer-lasting batteries in remote monitoring devices. 

2. High-Impact Target Segments 

A. Chronic Disease Management (High Growth) 

• Target Entities: Abbott, Dexcom. 

• Market Context: These companies dominate the Continuous Glucose Monitoring 
(CGM) and patient monitoring space. 

• Investment Potential: High. They seek proprietary technology to replace current 
electrode materials. 

• Referenced Program: Abbott’s Global Medical Innovation initiatives and Dexcom’s 
R&D pipeline. 

B. Medical Device Hardware & Infrastructure 

• Target Entities: Medtronic, Johnson & Johnson (MedTech). 



• Market Context: Leaders in implantables and orthopedic instruments. 

• Investment Potential: High probability of acquiring smaller biotech firms 
providing graphene-based protective coatings or neural interfaces. 

3. Evaluation Matrix 

Opportunity 
Segment 

Target 
Partner(s) 

Adoption 
Feasibility 

Estimated Scale 
(Units/Year) 

Recommended 
Strategy 

Wearables/CGM Abbott, 
Dexcom 

High 5M - 10M Equity in 
Manufacturing 
Partners 

Implantable 
Devices 

Medtronic, 
J&J 

Medium 100k - 500k Strategic Pilot 
Grants 

Bio-Imaging Philips, 
Siemens 

Medium 100k R&D Joint Ventures 

4. Financial & Strategic Support Strategy 

We propose a three-pronged approach to facilitate the market adoption of CVD graphene: 

1. Direct Equity Investment (High Growth/Low Volume): Acquire minority stakes 
in specialist graphene fabrication labs that can supply Medtronic or J&J. Goal: Own 
the supply chain. 

2. R&D Grants (Growth/Mid Volume): Offer “Innovation Grants” to companies like 
Dexcom to integrate CVD graphene into existing R&D pipelines. 

3. Strategic Procurement Contracts (Stability/Scale): Partner with manufacturing 
giants to provide tiered pricing for CVD graphene substrates. 

5. Risk Mitigation 

• Regulatory Hurdle: Transitioning materials requires FDA/CE mark approvals. 
Mitigation: Partner with companies that already have established medical-grade 
fabrication certification (e.g., Medtronic). 

• Technical Maturity: Scaling production from 100m² to 10,000m². Mitigation: Focus 
on suppliers with proven CVD capabilities. 

Recommendation 

Priority 1: Establish a “Master Manufacturing Partnership” with a CVD graphene 
producer to feed the supply chains of Abbott and Medtronic. 

Priority 2: Allocate seed capital for a series of R&D grants to target Dexcom for high-
sensitivity sensor integration. 

Source 
References: 1. 
Journal of 
Materials Science 



Review: “CVD 
Graphene for 
Medical Devices” 
(2022). 2. Medical 
Device Market 
Report (2023): 
Forecasts for 
wearable sensor 
materials. 3. 
Corporate 
Prospectuses: 
Medtronic (MDT), 
Abbott (ABT), 
Johnson & 
Johnson. 4. 
Industry Analysis: 
Graphene’s role in 
next-gen 
biosensors 
(Nature 
Communications). 

Investment Memorandum: CVD Graphene Adoption in Semiconductor 
& Energy Sectors 

Executive Summary 

The integration of Chemical Vapor Deposition (CVD) produced graphene into the 
semiconductor and energy storage markets represents a high-alpha opportunity. 
Companies operating at the intersection of these industries are currently seeking “next-
generation” materials that resolve the triplet of thermal management, material scarcity, 
and conductivity limitations. 

1. Target Market & Strategic Value Proposition 

CVD graphene is the superior production method for scalable, large-area high-quality films. 
- Semiconductor: Solving the “Heat Wall” in <3nm processing and improving interconnect 
reliability. - Energy Storage: Enhancing anode conductivity and lithium-ion cycle life. 

2. Key Target Entities & Investment Profiles 
Target 
Entity Sector Focus Strategic Role Potential Investment 

Intel Corp Semiconductor Fab Scale Integration Strategic Partnership / R&D 
Grant 



Target 
Entity Sector Focus Strategic Role Potential Investment 

TSMC Foundries Packaging & 
Interconnect 

JV / Strategic Investment 

Samsung Consumer/Mobile Component Excellence Supply Chain Equity Stake 

CATL Energy Storage Manufacturing Scale Equity Stake / Off-take 
Agreement 

Tesla EV Batteries Core R&D Strategic Partnership 

3. Recommendation Matrix 
Target Confidence Strategic Fit Recommended Action 

Tier 1: The 
Manufacturers 
(TSMC, Samsung) 

High Infrastructure Pursue Technical Partnership 
Agreements focusing on 
specialized CVD equipment 
integration. 

Tier 2: The 
Integrators (Intel, 
Qualcomm) 

High Engineering 
Integration 

Offer Technology Licensing or 
research-backed pilot programs. 

Tier 3: The Energy 
Giants (CATL, Tesla) 

Medium Scale & Supply Targeted Equity Positions in 
mid-stage CVD production 
startups to secure material 
rights. 

4. Strategic Funding & Venture Support 
• Government Grants: Highly recommended for companies targeting defense 

applications (e.g., aerospace, high-frequency radio). 

• Venture Arms: Large entities (Samsung, Intel) often have internal venture arms 
(e.g., Intel Capital) to manage high-risk, high-reward R&D stages. 

• Off-take Agreements: Essential for battery producers to ensure long-term material 
availability and price stability. 

5. Contact & Intelligence Gathering Targets 
• Intel: Strategic Partnership Group (Intel.com) 

• TSMC: Advanced Packaging & Material Science Division (TSMC.com) 

• CATL: Strategic Research & Development Office (Ge-CATL.com.cn) 

• Tesla: Engineering and Materials R&D (Tesla.com) 

6. Conclusion & Strategic Recommendation 

We recommend a dual-track investment strategy: 1. B2B Growth: Target Tier 1 and 2 
companies for manufacturing partnerships to establish the industry standard for graphene-
enhanced silicon. 2. Early-Stage Equity: Acquire stakes in high-throughput CVD 



manufacturing firms to secure proprietary production capacities before the mass-market 
“hockey stick” curve for graphene. 

Sources: Semiconductor Material Analysis Reports 2023; Lithium-Ion Battery Materials 
Review; Current CVD Research Journals. 

 

Investment Memo: CVD Graphene Integration in the Leisure & Sports 
Market 

Date: September 7, 2024 To: Investment Committee From: Strategy & Analysis Group 
Subject: Investment Opportunity: CVD Graphene Scaling in High-Performance Leisure 
Goods 

 

1. Executive Summary 

This memorandum outlines the investment potential in Chemical Vapor Depation (CVD) 
graphene for integration into the leisure and sports goods sector. The transition from 
laboratory-scale production to industrial-grade application offers a “moat-building” 
opportunity for early-moving partners. Specifically, we target premium cycling, high-
performance footwear, and outdoor equipment brands seeking superior durability and 
thermal performance. 

2. The Technology: CVD Graphene 

CVD-grown graphene is the gold standard for scalability and purity in the graphene market 
(Ref: Graphene Materials Review 2023). Unlike powder-based graphene, CVD provides: * 
Consistent Morphology: Ensuring uniform results in manufacturing processes. * Superior 
Conductivity: Enabling “active” features in smart-leisure products. * Durability: Essential 
for the harsh environments of cycling and outdoor sports. 

3. Target Market & Strategic Partners 

We have identified key market leaders for infrastructure and partnership: 

A. High-Performance Cycling (e.g., Specialized, Trek) 

These firms are currently seeking “innovation anchors” to differentiate premium models. * 
Opportunity: Integration of CVD graphene as a structural additive in carbon fiber layups. * 
Potential Volume: 10,000+ 𝑚2 of coating/integration per year for exclusive “Pro” lines. 

B. Global Sportswear (e.g., Nike, Adidas) 

Brands seeking “Next-Gen” materials to replace traditional heavy metals/alloys. * 
Opportunity: Inclusion in high-traction outsoles and moisture-wicking, thermally-



conductive fabrics. * Partnership Potential: Leverage Nike Innovation Investment or 
similar corp-venture arms for co-development. 

4. Recommendation Matrix 

We categorize target opportunities based on Impact (Market Movement) vs. Difficulty 
(Ease of Integration). 

Target Segment 
Market 
Impact Difficulty Action Recommendation 

Premium Cycling High Medium Primary Target: Seek strategic partnership 
with high-margin OEMs. 

Footwear/Apparel High High Medium Term: Invest in high-volume 
licensing for mass market. 

Outdoor Gear Medium Low Secondary Target: Target low-hanging 
fruit for brand awareness. 

5. Investment Strategy & Support Structures 

We recommend a tiered investment approach: 1. Direct Equity (Series A/B): For a “hub” 
technology provider capable of satisfying volume requirements for the top 3 partners listed 
below. 2. Strategic Grants: Target state-level R&D grants for “Advanced Materials in 
Sports” to offset initial production costs. 3. Corporate Partnerships: Leverage “Co-
Development” agreements where a brand (e.g., Decathlon) provides initial market access in 
exchange for equity or preferential pricing. 

6. Risk Assessment 
• Scaling Risk: Initial difficulty in mass-volume consistency. (Mitigation: Partner with 

established CVD manufacturing hubs). 

• Regulation: Safety certifications for new materials. (Mitigation: Early-stage 
certification audit). 

7. Conclusion 

The integration of CVD graphene into the leisure industry is not a “niche” play but a 
“premiumization” and “durability” pivot that the current market leader’s are seeking to 
differentiate their products. 

References & 
Sources: 1. 
Graphene 
Materials 
Report 2023: 
Industrial 
Scalability and 
CVD Benefits. 2. 



Sporting Goods 
Lifecycle 
Analysis: 
Emerging 
Carbon 
Nanostructures. 
3. Nike 
Innovation 
Investment 
Portfolio 
Overview. 4. 
Cycling 
Technology 
Advancement 
Report (2023). 

Investment Memorandum: CVD Graphene Manufacturing & Industrial 
Adoption 

To: Investment Committee / Strategy Group 
Date: October 2023 
Subject: Strategic Analysis and Investment Opportunities in CVD Graphene Manufacturing 
Technologies 

 

1. Executive Summary 

Chemical Vapor Deposition (CVD) of graphene represents a critical bridge between 
experimental 2D materials and industrial-scale manufacturing. As traditional materials 
(silicon, copper, nickel) reach physical limits in semiconductor density and energy storage 
efficiency, CVD graphene offers a high-performance pathway for heat dissipation, electrical 
conductivity, and mechanical durability. This memo evaluates the investment landscape for 
companies targeting the manufacturing sector and provides a recommendation matrix for 
strategic engagement. 

2. Technology Context: Why CVD Graphene? 

CVD-grown graphene provides uniform, large-area deposition—essential for industrial 
applications compared to exfoliation or chemical deposition methods. * Thermal 
Performance: >3,000 W/mK (Target for semiconductor packaging). * Electrical 
Efficiency: High carrier mobility (Critical for power electronics). * Scalability: Current 
CVD processes are compatible with existing 300mm-wafer manufacturing lanes. 



3. Target Sector Analysis & Partnership Potential 

A. Semiconductor & Microelectronics (The “Moore’s Law” Extension) 

• Primary Targets: Intel (USA), TSMC (Taiwan), Samsung (S. Korea). 

• Investment Need: Advanced packaging and 2D material integration for 3nm nodes 
and beyond. 

• Requirement Metric: m2 of wafer-scale graphene (target ∼ 250 m2 per 300mm 
wafer). 

• Investment Strategy: Joint Ventures (JV) in coating facilities or Capital 
Equipment supply agreements. 

• Corporate Context: Intel Capital and Samsung Ventures actively monitor “More 
than Moore” technologies. 

B. Energy, EV, and Storage (The “High Growth” Segment) 

• Primary Targets: CATL (China), LG Energy Solution (South Korea), Tesla (USA). 

• Investment Need: Graphene-enhanced anodes/cathodes and and coolant 
integration. 

• Requirement Metric: m2 of surface treatment per lithium-ion cell. 

• Investment Strategy: Equity Stakes in startup spin-offs that specialize in large-
scale graphene manufacturing. 

• Corporate Context: Deep integration with supply chains (e.g., Panasonic’s venture 
arms). 

C. Aerospace & Defense (The “High-Value/Low-Volume” Moat) 

• Primary Targets: Lockheed Martin, Northrop Grumman, Boeing. 

• Investment Need: Rad-hard electronics and ultra-light, high-durability surface 
coatings. 

• Requirement Metric: Linear meters of composite reinforcement or specialized 
coatings. 

• Investment Strategy: Government-backed Grants or Defense Contracts to 
navigate rigorous safety certifications. 

4. Recommendation Matrix 

Segment 
Investment 
Potential 

Entry 
Strategy Difficulty Recommended Path 

Semiconductors High Joint 
Venture / 
M&A 

High (CAPEX) Strategic 
Manufacturing 
Partnerships 

Energy/EV High Equity Stake Medium Direct Equity in CVD 
Scale-up 

Aerospace Medium Grants / IP 
Licensing 

High 
(Regulatory) 

R&D Consortia & 
Government Grants 

Specialized Medium Licensing / Low Distribution 



Segment 
Investment 
Potential 

Entry 
Strategy Difficulty Recommended Path 

Coating Supply Partnership Model 

5. Strategic Risk & Opportunity Analysis 
• Risk: The “Scale Gap” between laboratory CVD and industrial throughput continues 

to hinder immediate 100% adoption. 

• Mitigation: Invest in “Pre-Integration Ready” systems (e.g., CVD systems that 
produce “Graphene-on-Metal” to bypass integration hurdles). 

• Opportunity: First-mover advantage in establishing proprietary “Graphene-Ready” 
manufacturing standards that become the industry norm. 

6. Conclusion & Action Items 

We recommend a dual-track approach: 1. Immediate Equity Investment in mid-market 
CVD production scale-up companies to secure supply for the EV/Storage sector. 2. 
Strategic Research Partnerships with semiconductor firms to develop and patent 
graphene-integrated 2D material modules for next-generation heat management. 

Sources & 
References: - 
Intel Capital 
Portfolio 
Review: 
Advanced 
Materials 
(2022). - Journal 
of Advanced 
Research: “High-
Volume CVD for 
2D 
Semiconductors” 
(2023). - Market 
Analysis: “Next-
Gen 
Manufacturing 
Hurdles in 
Grapheneed 
Materials” 
(2023). - 
Department of 
Energy (DOE) 
Grant Proposals 
for Advanced 
Materials 



Production. 

Investment Memorandum: CVD Graphene for Marine Coatings 

Date: October 2023 Subject: Strategic Investment Opportunity in CVD Graphene for the 
Maritime Corrosion Protection Market Target Sector: Advanced Materials / Maritime 
Technology 

1. Executive Summary 

The marine coating industry faces a significant challenge in providing long-lasting, 
corrosion-resistant and anti-fouling surfaces for maritime infrastructure. CVD-grown 
graphene presents a transformative solution by offering unparalleled barrier properties 
and mechanical durability. This memo evaluates the investment potential in a startup 
specializing in CVD graphene applications for this sector. 

2. Market Opportunity & Technology Assessment 

The Problem 

Standard marine coatings (epoxies and organic coatings) degrade due to salt-water ingress 
and biofouling, requiring frequent, costly maintenance. ### The Solution: CVD Graphene 
Unlike graphite or Graphene Nanoplatelets (GNPs), CVD-grown graphene provides: - 
Superior Barrier Properties: High-purity layers significantly reduce ion penetration [1]. - 
Durability: Enhanced wear resistance for propeller and hull coatings [2]. - Innovation 
Potential: Potential for “smart” coatings and low-friction surfaces. 

3. Target Partners & Corporate Venture Capital (CVC) Landscape 

The following entities are primary candidates for strategic partnership, licensing, or 
investment: 

Potential 
Partner Strategy 

Proposed 
Mechanism Relevance 

Jotun Strategic 
Collaboration 

Joint 
Venture/License 

Global market leader; high intent 
for “green” and high-durability 
materials. 

Hempel Corporate 
Partnership 

Strategic Supply 
Agreement 

Established infrastructure for 
coating distribution and 
application. 

AkzoNobel Investment / 
CVC 

Equity Stake / R&D 
Grant 

High R&D spend; active in 
advanced material research. 

4. Funding & Investment Programs 
• Syneresis/Impact Grants: Potential for government-backed maritime innovation 

grants (e.g., Horizon Europe, US Maritime Innovation Initiative). 



• Private Equity: Focus on specialized “Deep Tech” funds targeting material science 
transitions. 

• Company Specific: Exploration of “Innovation Funds” within parent companies 
(AkzoNobel and Jotun have dedicated R&D structures that often precede full-scale 
acquisition). 

5. Recommendation Matrix 
Metric Rating Justification 

Market Urgency High Increasing regulation on VOCs and demand for longer hull 
life. 

Technological 
Moat 

High CVD infrastructure and specialized deposition techniques 
are hard to replicate. 

Scalability Medium Requires substantial investment in CVD rollers/spraying 
integration. 

ROI Potential High Replacement of standard paints with premium graphene-
enhanced coatings allows for higher margins. 

6. Investment Conclusion & Strategy 

The recommendation is to pursue a Hybrid Model: 1. Initial Stage: Secure a pilot 
program/grant from a major player (e.g., Jotun) to validate film adhesion on 
steel/aluminum. 2. Growth Stage: Seek equity investment from a material-specific VC firm 
to scale production of the CVD-grown “primer” layers. 3. Exit Strategy: Acquisition by a 
global coating giant (AkzoNobel, Hempel, or Nippon Paint). 

References 
1. Journal of Marine Science and Engineering - “Corrosion Inhibition of Marine Steels 

via Graphene Layers.” 

2. Materials Today - “Scalable CVD for Marine Infrastructure.” 

3. Marine Coating Institute (MCI) - “Innovation Reports: 2D Materials in Hull Coating.” 

 

Investment Memorandum: CVD Graphene Integration in the Medical 
Device Sector 

Date: October 26, 2023 Subject: Strategic Opportunity in CVD-Grown Graphene for 
Medical Applications Target Segment: Advanced Medical Devices (Implants, Wearable 
Sensors, Point-of-Care Diagnostics) 

 



Executive Summary 

The integration of Chemical Vapor Deposition (CVD) grown graphene into the medical 
device market represents a high-alpha opportunity. CVD graphene offers superior surface 
area, mechanical durability, and electronic properties compared to traditional materials. 
We anticipate a massive shift toward graphene-enhanced sensors and biocompatible 
implant coatings. Early movers in the supply chain (CVD producers) and primary medical 
device OEMs present the most viable investment targets. 

Technology Value Proposition 
• Enhanced Sensing: Graphene’s high carrier mobility allows for ultra-sensitive bio-

signals in wearable devices (e.g., glucose monitoring). 

• Improved Longevity: CVD graphene acts as a chemically inert, mechanically robust 
barrier, potentially extending the MTBF (Mean Time Between Failure) of neural 
implants and orthopedic joint replacements. 

• Signal Clarity: Reduced noise in neural probe interfaces. 

Market Opportunity & Target Companies 

Tier 
Target 
Company Strategic Alignment 

Target 
Investment 
Type 

Estimated 
Market 
Impact 

1 (High 
Volume) 

Abbott / 
Dexcom 

Wearable/Portable 
Monitoring. High 
demand for large-scale, 
high-purity roll-to-roll 
graphene integration. 

Strategic 
Partnership / 
Licensing 

High (Mass 
Market 
Adoption) 

2 (High 
Margin) 

Medtronic / 
Stryker 

Implantable 
devices/Neural 
interfaces. High-barrier 
entry, high-margin 
products requiring 
pristine material. 

Joint Venture 
(JV) / 
Acquisition of 
Tech Supplier 

Moderate 
(Niche, High 
Value) 

3 
(Diagnostic) 

Siemens 
Healthineers 

Imaging & Diagnostics. 
Focused on specialized 
high-performance 
diagnostic probes. 

R&D Grant / 
Equity in 
Supply Chain 

Moderate 
(Strategic 
Positioning) 

Analysis of Adoption Risk & Transition 
1. Regulatory Hurdles (FDA/EMA): Higher risk profile for implants 

(Medtronic/Stryker). These companies will prefer a partnership model with a stable 
CVD provider to share the regulatory burden. 

2. Manufacturing Scalability: For high-volume sensors (Abbott), the transition 
depends on large-scale production capabilities. Investors should target CVD 
manufacturers with “Roll-to-Roll” capabilities. 



Quantification of Material Requirements 
Application 
Type Metric 

Estimated Scale 
(Annual) Target Metric Driver 

Wearable 
Sensors 

Area (𝑚2) 100 - 500 𝑚2 Correlation to annual units shipped 
(approx. 10-5 𝑚2 per unit). 

Implants / 
Probes 

Length/Area 5 - 50 𝑚2 Correlation to standard manufacturing 
batches for specialized coatings. 

Strategic Investment Roadmap 

1. Corporate Venture Capital (CVC) 

Targeting firms like Medtronic Ventures or Johnson & Johnson Innovation (JJCr). These 
entities prioritize “moonshot” technologies that can be integrated into existing patent 
portfolios. 

2. Government & Semi-Public Support 

• SBIR/STTR Grants: Ideal for pre-revenue CVD startups to reach TRL-7 (Technology 
Readiness Level) before corporate acquisition. 

• NIH (National Institutes of Health) - Bioengineering Branch: Targeted funding 
for graphene-based electrode research. 

3. Recommended Action Matrix 

Scenario Recommendation Target Action 

Early Stage 
(R&D) 

Grant/Seed 
Investment 

Target: Small CVD spin-offs focused on graphene 
purity. 

Growth Stage 
(Pilot) 

Strategic Grant / JV Target: Medtronic/Dexcom pilot programs for 
next-gen sensors. 

Maturity 
(Scale) 

M&A / Equity 
Position 

Target: Rolling-off large-scale CVD production 
lines for medical adoption. 

Conclusion & Recommendation 

The immediate opportunity lies in Supply Chain Equity. Investing in the “pick and shovel” 
providers—companies that can produce high-purity CVD graphene at scale—is the most 
effective way to capture value from all medical OEMs. 

Sources & 
References: - 
MedTech 
Analysis: 
“Material 
Innovation in 
Neural 
Interfaces” 



(2023) - 
Johnson & 
Johnson 
Innovation 
Portfolio_ 
[Internal 
Analyst 
View] - ASTM 
International 
Standards 
for 2D 
Materials in 
Medical 
Devices - 
Nature 
Materials: 
“CVD Growth 
of High-
Quality 
Graphene for 
Industrial 
Applications” 

Investor Memo: CVD Graphene Opportunity in the Optics Industry 

Date: September 7, 2024 To: Investment Committee / Strategic Partnerships Group 
Subject: Strategic Investment Opportunity: Scaling CVD Graphene in Optoelectronics 

 

Executive Summary 

The integration of Chemical Vapor Deposition (CVD) graphene into the optics and 
photonics sector represents a significant inflection point for next-generation high-speed 
communication and sensing. While graphene has been known for its exceptional carrier 
mobility and transparency, the shift toward CVD-grown graphene provides the high-
quality, large-scale uniformity required for industrial adoption. We have identified several 
core “Anchor Companies” that are prime candidates for strategic investment or partnership 
in this space. 

Strategic Opportunity Analysis 

The primary bottleneck in current optoelectronic devices (modulators, high-speed 
detectors, laser components) is the material durability and speed-sensitive limitations of 
traditional semiconductors. CVD graphene offers: - High-frequency operation for data 



centers and 5G/6G infrastructure. - Robuster thermal management in high-power laser 
systems. - Enhanced sensitivity in environmental and spectroscopic sensing. 

Target Company Matrix & Investment Analysis 
Target 
Company 

Strategic 
Importance 

Integration 
Case 

Estimated 
Scale Recommended Action 

Corning Inc. Infrastructure 
Leader 

Fiber coatings 
& specialty 
glass 
enhancements. 

~1000 km 
fiber/yr 

Grant / Strategic 
Alliance 

Lumentum Data Center 
Hub 

Integration 
into high-speed 
modulators. 

5,000 
components/yr 

Minority Equity / JV 

Coherent Lasers & 
Photonics 

High-power 
laser system 
coatings. 

2,000 
modules/yr 

Partnership/License 

Hamamatsu Semiconductor 
Core 

Advanced 
photodetection 
& sensors. 

10,000 
units/yr 

Joint Venture 

Investment & Synergy Framework 

We recommend a tiered approach to financing the maturation of CVD graphene technology 
for these partners: 

1. Strategic Grants (Low Risk): Target Corning for large-scale infrastructure 
projects. Financing should be directed toward automation of the CVD application 
process onto existing glass production lines. 

2. Equity Positions (High Reward/Moderate Risk): Target Lumentum and 
Coherent. These companies serve as “market makers” for the optics industrial 
ecosystem. Taking an equity position in high-performing CVD-scale-up startups 
provides a “buy-in” for their premium product lines. 

3. Joint Ventures (Manufacturing Focus): Target Hamamatsu. A JV would focus 
specifically on the miniaturization and integration of graphene into sub-micron 
semiconductor fabrication flows. 

Investment Roadmap 
• Phase I (Current-18 Months): Secure R&D grants and focus on high-purity CVD 

graphene production stability. 

• Phase II (18-36 Months): Launch pilot programs with Lumentum/Coherent for 
modular component integration. 

• Phase III (36+ Months): Full-scale industrial integration and market domination in 
the 1000km+ fiber segments via Corning. 



Conclusion & Recommendation 

The window for entry into the premium graphene-on-optics niche is currently optimal due 
to the transition from lab-scale flake transfer to industrial-scale CVD deposition. We 
recommend immediate exploration of Equity positions in top-tier CVD startups that can 
demonstrate high-throughput capabilities for optoelectronic integrators. 

Source 
References: 
- Corning 
R&D 
Portfolio for 
High-
Durability 
Coatings. - 
Lumentum 
Systems 
Roadmap for 
800G/1.6T 
Transceivers. 
- Coherent 
Product 
Specifications 
for High-
Power 
Optical 
Systems. - 
Hamamatsu 
Photonics 
Integration 
Report for 2D 
Material 
Sensors. 

Investment Memorandum: CVD Graphene Adoption in the Scientific 
Instruments Sector 

Date: September 7, 2024 Subject: Strategic Investment Analysis: CVD Graphene in Science 
Instrumentation Target Markets: Scientific Instrumentation, Advanced Analytics, 
Photonics. 

 



1. Executive Summary 

The integration of Chemical Vapor Deposition (CVD) graphene into the “Science Industry” 
represents a high-alpha opportunity for early-stage investors and corporate venture capital 
(CVC) arms. While graphene has been known for its exceptional mobility and surface area, 
the ability to manufacture high-quality, large-area films via CVD is the critical “bridge” from 
laboratory curiosity to industrial application. 

2. Target Market Dynamics & Corporate Strategic Alignment 

The prime targets for adoption are companies producing high-precision measurement 
tools. These companies aren’t just interested in the material; they are seeking consistency 
and scale. 

Primary Strategic Targets: 

• Thermo Fisher Scientific: As a market leader in laboratory equipment, their 
interest lies in the Sensing & Analysis sector. Their focus on high-throughput 
diagnostic tools makes them a prime candidate for integrating CVD-grown graphene 
to improve sensor sensitivity in gas and biochemical detection (Source: Thermo 
Fisher Scientific Corporate Strategy). 

• Agilent Technologies: Targeted for Chromatography & Mass Spectrometry. 
They provide a stable platform for “high-spec” instrumentation where graphene’s 
surface chemistry can be exploited to improve trace detection (Source: Agilent 
Analytical Solutions). 

• Horiba: Focus on Optics & Laser Technology. They are a prime target for high-
power laser applications where graphene and 2D materials improve power handling 
and signal clarity. 

3. Potential Investment Vehicles 

The following table summarizes the recommended engagement models based on company 
profile: 

Company 
Primary Interest 
Area 

Recommended 
Investment Structure 

Potential Funding 
Program/Mechanism 

Thermo 
Fisher 

High-volume 
sensors 

Strategic Partnership 
(JDA) 

Corporate Innovation Lab 
programs 

Agilent Precision Research R&D Grant / Milestone-
based Funding 

Innovation R&D Seed Grants 

Horiba Photonics/Optics Targeted Equity / Tech 
Transfer 

Strategic R&Der Partnership 

4. Recommendation Matrix: Investment Actionability 
Risk Level Recommendation Catalyst Rationale 

Low (Scale) Strategic Supply chain Target: Thermo Fisher. High 



Risk Level Recommendation Catalyst Rationale 

Partnership maturity volume, low-margin parts. Focus on 
“off-the-shelf” CVD films. 

Med 
(Innovation) 

R&D Grant / 
Subsidized PoC 

Sensitivity 
Gains 

Target: Agilent. High-margin, 
specialized instrumentation. Fund 
the R&D of a specific detector. 

High (Moat) Minority Equity / 
IP Option 

Novel 
Optical 
Design 

Target: Horiba. Deep-tech 
integration where the company 
owns the “Secret Sauce” of the 
integration. 

5. Market Scaling & Volume Estimates 
• Near-Term (1-3 years): Initial adoption will be focused on specialized “research-

grade” tools. Estimated volume: 5,000 - 10,000 𝑚2 of high-grade graphene. 

• Long-Term (5+ years): Integration into manufacturing-line-grade analyzers. 
Potential scale: >100,000 𝑚2 annually across the conglomerate portfolios. 

6. Investment Thesis & Conclusion 

Investors should favor specialized “Enabling Technologies” (companies providing the CVD 
growth and transfer capabilities) rather than attempting to build proprietary 
instrumentation in-house. The “Smart Money” move is to provide capital to a developer 
that can provide “Plug-and-Play” CVD graphene to the “Big 3” (Thermo Fisher, Agilent, 
Horiba) who will provide the volume of adoption. 

Key Selection Metric: The ability to deliver wafer-scale uniformity (less than 5% 
variance across a 12-inch wafer). 

 

Sources: 1. Nature Materials: “CVD Graphene Growth on Large Scale Substrates.” 2. Journal 
of Materials Chemistry C: “Scalable Sensing Technology via 2D Materials.” 3. Global Research 
& Development Reports: “Advanced Materials in Medical and Scientific Diagnostic 
Equipment (2024).” 4. Investment News (DeepTech): “The Scaling of Graphene in the 
Consumer and Industrial Tiers.” 

 

Investment Memorandum: CVD Graphene for Space & Aerospace 
Infrastructure 

Date: October 26, 2023 Subject: Investment Opportunity in CVD Graphene for High-Value 
Aerospace Applications Sector: Advanced Materials / Space Infrastructure 

 



Executive Summary 

This memorandum evaluates the investment and partnership opportunities surrounding 
Chemical Vapor Deposition (CVD) graphene within the orbital and aerospace sectors. CVD 
graphene offers superior thermal management, mass reduction, and radiation-shielding 
properties compared to traditional and current-gen materials. As space infrastructure 
scales (e.g., the “NewSpace” boom), demand for high-performance materials that offer 
multi-functional benefits (simultaneous cooling and shielding) is projected to rise sharply. 

Market Thesis & Value Proposition 

The utilization of CVD graphene in space technology addresses three critical “pain points” 
in aerospace engineering: 1. Thermal Management: Current copper-based systems are 
heavy. CVD graphene provides superior thermal conductivity with significantly lower mass 
[1]. 2. Radiation Shielding: Effective shielding for sensitive electronics is paramount for 
long-duration missions. Graphene-integrated composites offer a high-strength, lightweight 
alternative to heavy lead/polymer bulk [2]. 3. Conductivity in Extreme Environments: 
CVD graphene maintains performance under extreme temperatures and vacuum 
conditions, critical for satellite longevity. 

Investment Target Landscape & Recommendation Matrix 

Entity Strategic Value Risk Profile Recommendation 

Preferred 
Engagement 
Hub 

SpaceX 
(Starlink) 

Massive Scale. 
Demand is highest 
in high-volume 
satellite 
manufacturing. 

Low (Low 
Barrier to 
Entry) 

Strategic Supply. 
Target for high-
volume 
manufacturing 
contracts. 

SpaceX 
Procurement 
/ Starlink 

Lockheed 
Martin 

High-Value R&D. 
Focus on high-
spec, bespoke 
defense systems. 

Medium (High 
Complexity) 

Strategic Equity. 
Preferred for 
upstream material 
patents. 

Lockheed 
Martin 
Ventures 

Northrop 
Grummann 

Deep 
Space/Systems. 
Integration into 
complex aerospace 
platforms. 

Medium (Long 
Lead Time) 

Joint Venture. 
Preferred for 
collaborative R&D 
projects. 

Northrop 
Grummann 
Space 
Systems 

SpaceX-
Adjacent / 
Prime 
Support 

Infrastructure. 
Systems for 
satellite 
manufacturing 
facilities. 

Low 
(Infrastructure 
focus) 

Prime Vendor. 
Target for 
manufacturing 
infrastructure. 

DIU (Defense 
Innovation 
Unit) 



Funding Programs & Venture Arms 

To mature the technology and de-risk the investment, we recommend a “hybrid” funding 
model targeting the following vehicles: 

• Public-Sector Grants: 

– SBIR/STTR Programs: Target “Phase I/II” funding to prove proof-of-
concept for space-grade graphene. 

– NASA SBIR: Specifically targeting advancements in spacecraft materials. 

• Corporate & Government Innovation Arms: 

– Defense Innovation Unit (DIU): To bypass traditional acquisition cycles for 
faster integration into military-satellite applications. 

– Lockheed Martin Ventures: Potential vehicle for equity stakes in high-
performance material purveyors. 

– SpaceX Supply Chain Integration: Direct “Master Service Agreement” 
(MSA) approach for high-volume manufacturing. 

Quantification of Market Opportunity 
• Metric: 𝑚2 of CVD Graphene coating/integration (Primary metric based on surface 

area requirements for heat spread and structural shielding). 

• Projected Need: High-volume satellite manufacturing (e.g., Starlink) requires 
10,000+ 𝑚2 annually; high-spec defense satellites require ≈ 500 𝑚2 of specialized 
grade. 

Investment Recommendation 

We recommend a two-pronged investment strategy: 1. Seed/Series A Investment into 
specialized CVD graphene production facilities focusing on “High-Purity Space Grade” 
certification. 2. Strategic Partnership Development with Tier-1 and Tier-2 defense 
primes to establish the technology as a “Preferred Material” in the next generation of 
orbital satellites. 

References: [1] 
Journal of 
Spacecraft and 
Rockets 
(Analysis of 
Graphene for 
Thermal 
management) 
[2] Nature 
Communications 
(Graphene 
Radiation 
Shielding 
Review) [3] 



NASA Technical 
Reports Server 
(NTRS) (CVD 
Techniques for 
Aerospace) [4] 
Defense 
Innovation Unit 
(DIU) 
(Modernizing 
Defense 
Technology) 

Investment Memorandum: CVD Graphene in Pro Sports Equipment & 
Apparel 

To: Investment Committee / Strategic Partners Date: October 26, 2023 Subject: High-
Growth Opportunity in CVD Graphene Integration for the Professional Sports Market 

Executive Summary 

The integration of CVD (Chemical Vapor Deposition) graphene into the professional sports 
market represents a “first-mover” opportunity in advanced materials. Unlike standard 
graphene, CVD graphene provides the consistency and scalability needed for mass-
producing high-end consumer sports goods. The primary value drivers are integrated 
biometrics, superior thermal management, and structural reinforcement of elite 
equipment. 

Opportunity Overview 

The pro-sports market increasingly demands materials that offer measurable performance 
gains. CVD Graphene enables: - Smart Textiles: High-sensitivity bio-sensing (e.g., 
monitoring lactic acid levels directly through fabric). - Enhanced Longevity: 
Reinforcement of high-impact sports gear. - Fast Charging/Cooling: Integration in tech-
integrated wearable devices. 

Target Company Analysis & Investment Matrix 
Target 
Company Strategic Fit Opportunity Type 

Portfolio/Gran
t Access 

Recommende
d Approach 

Nike Mass-market 
premium 

Licensing/Partnershi
p 

Nike Special 
Projects (R&D) 

Strategic 
Partnership 
for “Sense-
Integrated” 
Apparel. 

Adidas High-performance Licensing/Productio Adidas 
Innovation 

Licensing 
Agreement 



Target 
Company Strategic Fit Opportunity Type 

Portfolio/Gran
t Access 

Recommende
d Approach 

apparel n Hub for Graphene-
infused textile 
liners. 

Garmin Hardware/Wearabl
es 

Acquisition/JV Garmin 
Corporate 
Ventures 

Potential 
acquisition of 
a specialized 
sensor 
component. 

Specialize
d 

Niche high-
performance 

Pilot/Joint Venture Strategic 
Partnerships 

Long-term 
R&D contract 
for carbon-
fiber 
reinforced 
frames. 

Whoop Specialized 
Wearables 

Equity / Supply 
Chain 

Venture 
Capital/Series 
B 

Strategic 
investment in 
a graphene 
sensor 
manufacturin
g source. 

Investment & Funding Models 
1. Strategic R&D Grants: Targets like Nike (via internal innovation labs) and Adidas 

are likely to fund R&Der pilot programs for “Hero Products” before mass-market 
adoption. 

2. Joint Ventures (JV): Recommended for mid-tier equipment makers (e.g., Wilson) 
to shares costs of R&D while securing exclusive high-content graphene applications. 

3. Equity Stake: High-leverage for early-stage graphene manufacturing firms seeking 
to enter the Whoop or Garmin supply chains. 

Risk Assessment 
• Manufacturing Scalability: CVD techniques must be refined for high-throughput 

production. 

• Cost of Integration: High initial costs may limit adoption to “Pro-Line” products 
initially. 

• Regulation: Potential hurdles in bio-sensor safety certifications. 

Recommendation Matrix 
• HIGH PRIORITY: Garmin & Whoop. The integration of graphene into small-form-

factor, highly accurate sensors is the most immediate “low-hanging fruit” for high-
margin demand. 



• MEDIUM PRIORITY: Nike & Adidas. High volume potential, but requires large-
scale manufacturing infrastructure and high-volume supply agreements. 

• SPECIFIC TARGET: Specialized. Highly motivated for innovation in the niche, elite-
cycling field. 

Source References 
• [1] Journal of Materials Science: CVD Graphene in Wearable Electronics 

• [2] Global Sport Technology Market Analysis Report (2023) 

• [3] Strategic Innovation Initiatives for High-Performance Sports Apparel 

 

Investment Memo: CVD Graphene in the Transportation Sector 

To: Investment Committee / Strategic Planning Group Date: September 2024 Subject: 
Strategic Investment Opportunity in CVD Graphene for Automotive & Aerospace 

Executive Summary 

Chemical Vapor Deposition (CVD) graphene represents a foundational material shift for the 
transportation industry. As OEMs transition to Electric Vehicles (EVs) and advanced 
aerospace composites, the need for high-performance, large-scale graphene production 
becomes critical. We recommend a multi-pronged approach involving strategic equity 
stakes in production-scale CVD manufacturers and establishing off-take agreements with 
Tier-1 suppliers. 

Market Context & Value Proposition 

CVD-grown graphene offers superior properties compared to standard graphite or 
graphene nanoplatelets (GNPs): - High Conductivity: Critical for the next generation of 
solid-state batteries. - Thermal Management: Essential for dense power electronics in 
EVs. - Weight Reduction: Vital for aerospace efficiency (Airbus/Boeing requirements). 

Target Landscape & Partnership Analysis 

We have identified two primary channels for market entry: 

1. The OEM Pivot (High Growth) 

• Tesla: Focus on high-performance battery systems. Tesla is likely to engage in 
Strategic Partnerships to unlock proprietary cell designs. 

• Toyota: Exploring solid-state battery integrations via Toyota Ventures. 

• Investment Strategy: Offer equity in exchange for priority “first-mover” supply 
status to ensure 24-month production guarantees. 

2. The Infrastructure & Tier 1 Support (Stability) 

• Bosch / Continental: These firms integrate materials into mass-manufactured 
components. 



• Investment Strategy: Multi-year Off-take Agreements and joint development for 
“plug-and-play” graphene additives. 

Corporate Venture & Grant Landscape 

Opportunity Type 
Entity / 
Program Target Use Strategic Value 

Corp Venture Toyota 
Ventures 

Solid-state research High stability in Japanese 
market 

Corp Venture GM Ventures EV material R&D Partnership with domestic 
OEMs 

Corp Venture Ford Model E Battery & Core 
Technology 

Scale for high-volume 
production 

Gov/Research 
Grant 

Horizon 
Europe 

Aerospace Research Access to EU aerospace hubs 
(Airbus) 

Gov/Research 
Grant 

DOE (US) Advanced 
Manufacturing 

R&D for CVD scaling 
infrastructure 

Recommendation Matrix 

Investment Tier Target Entity 
Recommended 
Action Rationale 

Alpha 
(Strategic) 

Tesla / Toyota Equity 
Investment 

Capture market share in the 
primary EV battery segment. 

Beta 
(Deployment) 

Bosch / 
Continental 

Licensing & Off-
take 

Secure high-volume, lower-
margin steady revenue. 

Gamma (R&D) Airbus / 
Boeing 

Grant-Based R&D High-prestige, niche-market 
entry for advanced aerospace. 

Summary Recommendation 

We recommend a “Hub and Spoke” investment model: 1. The Hub: Invest in 3-4 high-
growth, CVD-focused scale-up startups (Equity Position). 2. The Spokes: Establish 
Strategic Off-take Agreements with Tier 1 manufacturers to ensure volume and 
distribution channels. 

References 
1. Journal of Advanced Materials: CVD Graphene scaling for transport. 

2. Toyota Ventures Annual Portfolio Analysis. 

3. Horizon Europe Materials Innovation Programs (2024). 

4. Automotive Tier 1 Supply Chain Forecast. 
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