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Executive Summary

Global nanomaterials market was estimated at $8.4 B in 2019, and is likely to grow at a CAGR of ~13% in the

next six years to reach $17.5 B in 2025

- Carbon Nano Tubes (CNTs) and nanoclay materials holds major percentage share in the global nanomaterials
market, followed by metal nanopowders and quantum dots

- Graphene market is gaining wider acceptance, and is growing rapidly, driven by better price performance
ratio compare to that of other competing materials

- Major market drivers for healthy growth of the nanomaterials market in the different end use industries such as
healthcare, E&E, Automotive and many more.

Major drivers and trends shaping the global nanomaterials market are:

Government funding to encourage nanotechnology

Ongoing research & development to identify new and emerging applications and materials

Collaborations and joint product development between material suppliers, universities and Government bodies

Healthcare industry is increasing utilization of nanomaterials in different applications
Major suppliers having significant contribution in the development of the nanomaterials market are Clariant,

Showa Denko, Arkema, Nanocore, Umicore, and many more
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Nanomaterials
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Current and Potential Applications of Nanomaterials
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Current and Potential Applications of Nanomaterials
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Global Nanomaterials Market Trend and Forecast (2014-2025)

Global Nanomaterials Market Trend and Forecast ($B) 2014-2025 Key Insights

$B » Global nanomaterials market was estimated at
25 1 $8.4 B in 2019 and is likely to grow at a CAGR of

13% in next six years to reach $17.5 B in 2020
20 A » Carbon Nano Tubes (CNTs) holds major
percentage share in Global nanomaterials market
15 - and is expected to grow at double digit growth in

the next six years

10 A » Increasing penetration and awareness in the end
use industries, growing Government support and
5 | funding, expanding ongoing research and
development to identify newer applications and
. new materials are the major drivers shaping

2014 2019 2025 nanomaterials market
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Light Weight, High Strength are the Major Drivers for Nanomaterials
To be Used in Different Industries
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Health Care Industry is Expected to Gain Market Share and Overtake E&E
Segment in Size Over Next Five Years

Growth Opportunities for Nanomaterials in
Various Industries
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Key Insights
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Lucintel Predicts Five Key Emerging Trends Shaping the Global Nanomaterials
Market

Growing demand for high strength, durable
structural materials

New material and product
development

Existing and emerging applications driving
nanomaterials market

Emerging Trends

in Global Government support, R&D funding and Joint
Nanomaterials Product Development

Market
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Trend A: Continuous Focus on Property Improvement and Part Performance
Will Drive the Usage of Nanomaterials in Future
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Continuous Focus on Property Improvement and Part Performance will Drive
the Usage of Nanomaterials in Future
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Lockheed Martin Incorporated CNRP into F35 Lightning [l Wingtip Fairings

Resulting in Significant Cost & Weight Reduction
Advanced Polymers Engineered for the Extreme (APEX) Technology: A Light-weighting Initiative

Carbon Nanotube Reinforced Polymer (CNRP) Wing Tip Fairings Benefits over CFRP

Light-weighting 30% Upto 30% of light weight as compared to CFRP component

Cost Saving The new wingtip fairing is being made for one-tenth of the cost of
90% the equivalent CFRP component

Typical CNRP Property Comparison with CFRP

CFRP CNRP
Strength 15,220
(MPa) 2,505 -

147

Stiffness =t
co ) R
Density S 1.2
(g/ec) h

Lockheed Martin has identified more than 100 additional parts for potential APEX insertion into the F-35to
achieve additional cost savings
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Trend B(l): Increasing Adoption of Nanomaterials to Improve Mechanical &
Chemical Properties of End Parts at Reduced Weight and Prices

Nanomaterial Relative
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‘ « Temperature « Construction & * 43% Component count ‘
. performance Infrastructure reduction
LED Lights » 24% assembly cost
Application Developer: Cambridge Nanotherm reduction
e Carbon * Environmental o Transportation * Reduction in tO)?iCity of
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Trend B(il): Product Launches in Nanomaterial

Contd..
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Trend C: Applications driving Opportunities in the Automotive, Healthcare and
Energy Industries

Key Insights

» Nanocomposites exhibits excellent mechanical

properties, dimensional stability, impact and scratch

resistance, better thermal properties, etc.
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Lubricant Medical Equipment & Engine Cover
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Trend D: Collaborations and Joint Product Development between Materials

Suppliers, Universities and Government Bodies
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« Park Systems are the
manufacturer of Atomic
Force Microscopes
announced $1 million
Nano Research to
support researchers who
are starting new
nanoscience labs in

North America. Systems

The Massachusetts
Institute of Technology
researchers have
produced carbon fibers
coated with carbon
nanotubes that sustains
the mechanical properties

of the base fibers

The U.S. Department of
Energy (DOE) Grant to
Georgia Institute of
Technology to develop an
additive manufacturing
technique for fabricating
three-dimensional (3D)
nanoscale structures from

a variety of materials

University  of  Sussex
developed a new way of
producing nanomaterial
inks and assembling them
into coatings. Dalton
expanded his lab to find
nanomaterial technological
solutions collaborating with

different end use industries
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Three Growth and Profit Scenarios in Nanomaterials Market

Scenario 3:

Emerging Reqgion

Scenario 2:
Growth Segments and

Application Development
Scenario 1:
Expand Core Business

Target growing segments such composites, and E&E market
as automotive, medical in Asia will drive the higher
_ consumption of
Identify unmet needs in existing Focus on growing Graphene nanomaterials
applications market
Strategic alliances across value Develop cost effective solutions
chain nodes for composites
profit

Growing paint and Coatings,
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Three Growth and Profit Scenarios in Nanomaterials Market

1 Identify Growth Applications - Identify new opportunities with good synergy and profitability
" based on Synergy _ _ _
*ldentify growing regions

Cost Reduction and *Reduce cost of Nanomaterials to make it cost effective alternative
2 Improved Processes
| |

against conventional materials by improving manufacturing process

*Improve process characteristics, such as stability in processing

*Develop strategic alliances to gain competitive advantages with
Strategic Alliances material suppliers, nano intermediaries, universities and Government
3 . (M&A) bodies, etc.

*Enter into emerging markets and regions
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Lucintel - At a Glance

* Premier management consulting and market research firm. Founded in 1998.
« Deep global insights into major industries. Team of over 120 analysts / consultants across globe

« Management comprised of PhDs, MBAs, and subject matter experts. Head quarter in Dallas, USA.

Conducted 500+ consulting projects across industries for 3M, Audi, Dupont, Carlyle, GE, etc.

Consulting Services Why Lucintel Industries Served

Opportunity Market ﬂninr Supply chain

mmaning analysis Trusted insights: Reliable insights. Widely cited
in Wall Street Journal, Financial Times, Forbes,
etc.
Grn-wth Strategic
finance consulting

Clients we serve: Over 1000 clients from 70
countries — Fortune 500 companies

Competitive
assessment

0 Strategic advice: Over 20 years of proven
f@‘%‘ global  strategic  management  consulting

experience
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1000+ Clients in 70 Countries Value Our Service
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Contact Us

Sanjay Mazumdar, Ph.D. Eric Dahl

CEO, Author, & Strategist Senior Executive Advisor

Email: sanjay.mazumdar@Lucintel.com Email: eric.dahl@lucintel.com

Tel.: 972-636-5056 Tel.: +1-323-388-6971

Brandon Fitzgerald Nigel O’'Dea

Director of Client Engagement Business Development Manager

Email: nigel.odea@]Iucintel.com
Tel.: +44 (0) 7413571716

Email: brandon.fitzgerald@Ilucintel.com
Tel.: +1-303-775-0751
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