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How Much?
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Agenda

• What’s nanotechnology and why does it matter?
• Where will nanotechnology impact products?

• What form will nanotechnology’s impact take?
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Not “nano by accident”:
•Ancient Egyptian pottery
•Stained glass
•Cat litter

Not MEMS; novel
properties emerge from 
the nanoscale

What’s nanotechnology again?

“The purposeful engineering of matter at 
scales of less than 100 nanometers (nm) to 

achieve size-dependent properties and 
functions.”
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What’s special about “ less than 100 nanometers?”
Quantum properties of matter overtake bulk properties

Carbon nanotube crossbar  memory
(LSI Logic, BAE Systems l icensing from Nantero)
Van der Waals forces hold nanotube crossbars together

Semiconductor nanocrystal biolabels
(Ventana l icensing from Quantum Dot Corp)
Diameter of particle determines color of light emitted

Gold nanoshell cancer treatment
(Nanospectra Biosciences)
Size and curv ature of shell determines light absorption

Ar ti ficial  setae
(U.S. Army contracting wi th  Nanosys to develop)
Weak atomic interactions allow soldiers to climb walls
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Analogies for nanotechnology

• Biotech is a weak analogy
– Has cutting-edge science in common…
– …but not nearly as far-reaching: biotech impacts pharma, food, 

and little else

• Assembly-line manufacturing is a good analogy
– Horizontal enabler that impacted all manufactured goods
– Enabled Henry Ford to drop cost of goods sold by 63%
– Adopted by virtually all discrete manufacturers within 10 years

• So is information technology
– Another horizontal enabler
– Smart use of IT shook competitive dynamics across industries 

(travel, retail, banking)
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Funding for nanotechnology R& D totaled $8.6 bil lion 
worldwide in 2004, up > 10% from 2003

$0.2

$3.8
$4.6

Government Corporate Venture capital

Source: 2004 Lux 
Researc h Reference 

Study “The Nanotec h 
Report 2004;”

publ ished spending 
alloc ations, 

governm ent statistics, 
Lux Research 

analys is

Global nanotechnology inv estment, 2004 ($ bil l ions)
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There is no bubble in  nanotech venture capital f unding, 
despite widespread reports to the contrary

Venture capital nanotechnology investment, 2002 to 2004

Total
inv estment
($ millions)

Source: 2004 Lux Res earch reference study “The Nanotech Report 2004;” includes public ly announc ed funding 
transactions, Lux Researc h knowledge of confidential trans actions
* 2004 figure is estimated; total investment as of June 30, 2004 was $79 mil lion
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Large corporations are partnering with startups and 
one another to  access new technology while mitigating 
risk. 30% of the Dow components have announced 
nanotechnology partnerships

• DuPont: Re searching the use of Nanosys’s thin-film technology 
jointly with Nanosys for applications in electronics. Licensed 
intellectual property to Konarka for hybrid photovolatic cells

• Volkswagen: Entered into a trial partnership with Israeli startup 
ApNano to make nanomaterials for use in engines, gears and 
transmission systems that can reduce friction in moving parts without 
oil or grease

• Merck: Licensed NanoCrystal drug delivery technology from Elan. 
Used for anti-emetic Emend (aprepitant), launched in US in April ‘03. 
Deal with Csixty to develop fullerene-based neuroprotectant drugs

• GE: Conducting joint development project with Molecular 
Nanosystems to develop synthesis platform for aligned nanorods. 
Other undisclosed relationships with nanotechnology startups
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Companies agree that nanotech is a high priorit y, but 
aren’t well-prepared to exploit it

“How high a priority is 
nanotechnology at your 

company?”

26%

0%

42%

31%

Top 3 High
Low None

“Does your c ompany have a 
strateg y for exploiti ng 

nanotec hnology innovati ons?”

45%
55%

Yes No

“How are nanotec hnol ogy 
activiti es at your company 

organized?”

42%

12%

45%

Centralized Decentra lized

Federated

Source: Decem ber 2004 Lux Res earch Report “The CEO’s Nanotechnology Playbook”

Base:  33 global manufacturing, electr onics and life sciences firms, > $5B annual revenue
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People and f unding f or corporate nanotech R&D is 
rising – but presence in products is just starting

Number  of people 
working on 
nanotechnology as major  
responsib il i ty

Base: 33 global com panies with >$5 bi llion revenue; median $30 bil lion rev enue and 46,000 em ploy ees
Source: Decem ber 2004 Lux Res earch report “The CEO’s Nanotechnology Playbook”

Percent o f R&D budget 
devoted to nanoscale 
science and engineering

Percent o f products by 
revenue incorporating 
emerg ing 
nanotechnology
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The nanotech patent go ld rush continues
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U.S. patents issued for five nanomaterial platforms, 1985 to 2004

Source:  March 20 05 Lux R esearch R eport  “T he Na notech Intel lectua l Property La ndscap e,” analys is of  1,084 pate nts
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Conventional wisdom about nanotechnology is wrong

Conventional wisdom

A “nanotechnology market” is 
emerging, comprised of 
“nanotechnology companies” selling 
“nanotechnology products”

All “nanotechnology products” are 
new

Anything “nano” has the potential for 
huge prof it margins

Commercial reality

There is no “nanotechnology 
market;” there is a nanotechnology 
v alue chain

Not all nanotechnology is new. 
Emerging nanotechnology is 
dev eloping against a backdrop of 
established nanotechnology

Many  products incorporating 
nanotechnology will be only 
marginally  profitable
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The nanotechnology value chain

Nanomater ials

Nanoscale 
structures in 
unprocessed 

f orm

Nanointermediates

Intermediate 
products with 

nanoscale 
f eatures

Nano-enabled
products

Finished goods 
incorporating 

nanotechnology

Nanoparticles, 
nanotubes , quantum 
dots,  fullerenes , 
dendrimers,  nanoporous 
materials…

Coatings, fabrics, memor y 
and logic chips, c ontr ast 
media, optic al components,  
orthopedic materials,  
superconducting wire…

Cars, clothing, airplanes, 
computers, consumer 
electronics devic es, 
phar mac euticals,  proc essed 
food, plastic containers, 
appliances…

Nanotools

Atomic forc e microsc opes, nanoimprint
lithography equipment, nanomani pulators…

Capital equipment and software used 
to v isualize, manipulate, and model 

matter at the nanoscale
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Example value chains for specific nano-enabled 
products

Clay  
nanoparticles

(Southern Clay 
Products)

Clay /poly-
propy lene 

nanocomposite
(Basell)

2004 Chev rolet
Impala
(GM)

[None]
MRAM

memory chip
(Altis, Freescale)

Mobile phone 
(Nokia, 

Samsung)

Nanomater ials Nanointermediates
Nano-enabled

products
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Product impact out look

Nanomater ials

Nanoscale 
structures in 
unprocessed 

f orm

Nanointermediates

Intermediate 
products with 

nanoscale 
f eatures

Nano-enabled
products

Finished goods 
incorporating 

nanotechnology

Ruled by startups  now 
(>200); most  will die. 
Long-ter m line extension 
for Cabot/Deguss a/ 
DuPont, not  game-
changer

Game-changer in 
semiconductors,  electr onics, 
drug deli ver y, i maging 
media, medical devices

In most  industries impac t will 
be s ustaini ng not  disruptive, 
but s ome product c ategories 
(i.e. displays , cancer drugs) 
will be highly disrupted

Nanotools

Firms w/>50% exposure to nanotech r esearc h (Veeco,  FEI) pl us 
knoc k-on ef fects  in semiconductor c apital equipment and materials

Capital equipment and software used 
to v isualize, manipulate, and model 

matter at the nanoscale
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Status of nanotechnology in products in 2004

• $13 billion total output across the value chain in 2004
– Nanomaterials $130 mill ion, mostly nanoparticles (NANX, ALTI) 

and multi-walled nanotubes (Hyperion Catalysis)
– Nanointermediates $851 million, mostly electronics and IT; big 

chunk is $350 million in OLEDs/LEPs (EK, PANL)
– Nano-enabled products $12 bill ion; highly concentrated – $8.5 

bill ion in auto (GM, DCX) and aerospace

• Early applications focus on coatings and composites
– 2004 Chevrolet Impala (clay/polypropylene nanocomposite)
– Duravit Wondergliss bidet (hydrophobic nanocoating)

• Other early applications: OLEDs/LEPs, nanoscale drug 
delivery carriers
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Household
appliances

Manufacturing
and materials

Catalysts

Coatings

Composite
materials

Fabrics

Fuel
cells

Lubricants

Metal

Aircraft
Automobiles

Clothing
Food

Lumber

Paper
Sporting

goods

Elect ronics
and IT

Embedded
displays

Logic chips
Memory chips

Optical
components

Sensors

Solar
cells

Storage
media

Computers

Consumer
electronics

Hard
drives

Healthcare and
life sciences

Biological
labels

Contrast
media

Orthopedic
materials Dental

equipment

Medical
instruments

Pharmaceuticals

Lux Research expectations on nanotechnology 
deployment by sector

> 1% of products in segment 
incorporate emerging nanotechnology

> 10% of products in segment 
incorporate emerging nanotechnology

Intermediate products

Final goods

>10 years

2004

2009

2014

Source:  O ctober 200 4 Lux Res earch Re port  “Sizin g Nan otechn olo gy’s Valu e Cha in”
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Global  forecast, products sold  incorporating emerging 
nanotechnology, 2004 to 2014, by value chain stage

$0

$500,000
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$3,000,000
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$ 
m
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Nanomaterials Nanointermediates Nano-enabled product s

2004:
Selecti ve

depl oyments
proliferate

2005 to 2009:
Commercial breakthroughs 

open mar kets

2010 to 2014:
Nanotechnolog y becomes  

commonplac e

Source:  O ctober 200 4 Lux Res earch Re port  “Sizin g Nan otechn olo gy’s Valu e Cha in”

Leadershi p positions  bei ng 
established NOW i n 

electronics,  drug delivery ,etc
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Global  forecast, aggregate profit margins from 
products incorporating nanotechnology, 2004 to 2014
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Source:  O ctober 200 4 Lux Res earch Re port  “Sizin g Nan otechn olo gy’s Valu e Cha in”



12

23Lux Resea rch Inc.  • 6 45 M adison Aven ue, 2 2nd Floor   
New York, NY 1002 2 • USA • + 1 88 8-58 9-73 73 
www.luxresearc hinc.com 

Nanotech i n North ern Eu rope  confe rence , day 1, 26 Ap ril 200 5
Presented  by Ma tthew M. Nord an, Vice Presi dent of Resea rch
+1 646  723 0705  • m atthew. nord an@luxr esea rchinc.co m

Agenda

• What’s nanotechnology and why does it matter?
• Where will nanotechnology impact products?

• What form will nanotechnology’s impact take?

24Lux Resea rch Inc.  • 6 45 M adison Aven ue, 2 2nd Floor   
New York, NY 1002 2 • USA • + 1 88 8-58 9-73 73 
www.luxresearc hinc.com 

Nanotech i n North ern Eu rope  confe rence , day 1, 26 Ap ril 200 5
Presented  by Ma tthew M. Nord an, Vice Presi dent of Resea rch
+1 646  723 0705  • m atthew. nord an@luxr esea rchinc.co m

Seven ways that entrepreneurs will capture value 
through nanotechnology

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

1) Decisiv ely improv ing existing products
2) Creating new products

4) Cutting manuf acturing costs

5) Transf orming piv otal process steps

6) Exploiting deriv ativ e effects

3) Disrupting competitive dynamics and cost structures

7) Introducing 
superior 
process 
alternativ es
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1) Decisively improving existing products:
Nano-enabled drug delivery carriers for cancer drugs

• American Pharmaceutical Partners’
Abraxane uses nanoparticle-bound
albumin as a trojan horse to get cancer
treatments like paclitexel (Taxol) through
blood vessels and and into tumor cells,
eliminating the need for 
toxic solvents like cremophor in
paclitaxel therapy – 5X higher dosage
– Receiv ed FDA approval this January

• At risk: Bristol-Myers Squibb’s Taxol sales ($991 million in 2004, 
Bristol-Myers Squibb’s third-biggest drug, 5% FY 2004 revenue)
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2) Creating new products:
Konarka’s flexible solar cell charger for mobile phones

• Konarka is a Massachusetts-based startup
commercializing flexible solar cells based
on titanium dioxide nanoparticles

• Particles can be “cold-sintered” onto
plastics and manufactured using a 
simple roll-to-roll process

• Technology is well-suited to recharging portable consumer 
electronics devices like mobile phones

• Mobile phones need a new “gimmick” to drive another product cycle 
as camera-phone cycle peaks and 3G-phone cycle lies years out

• Boxed-in solar cell recharger could be the next “gimmick,”
particularly if offered as exclusive, which could shift market shares
in the $90 bil l ion mobile phone market
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3) Disrupting competit ive dynamics and cost structures:
Carbon nanotube field-emission displays

• The latent market for flat-panel displays is
huge, but high costs for constrain demand

• Samsung, Motorola, Sony, and Hitachi
among others are working on carbon
nanotube field emission displays
(CNT-FEDs) that promise a cheaper
alternative, aiming for 05/06 introduction

• Motorola estimates that its CNT-FED
manufacturing process would undercut
plasma by 20% to 50% and reduce startup
capex for a display plant from $1b to $250m

• Opportunity for pioneers (Sony, Samsung) and new entrants 
(Motorola)

• Threatened: Incumbents with un-depreciated plasma/LCD capex 
(Sharp, LG.Philips)
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4) Cutting manufacturing costs:
Nano-enabled memory chips in mobile phones

• 36% of the cost of a 3G phone is ICs,
and 17% of that ($15) is memory

• Most 3G phones use 4 memory chips
(SRAM, PSRAM, NOR flash, and NAND
flash), all optimized for different tasks

• Each costs money, needs power,
takes space, and generates heat

• Companies including Altis (IBM/
Infineon JV), Freescale, Nantero, and
Zettacore are building nano-enabled memory
chips that could replace 3 or 4 mobile phone memory chips with 1

• This could cut $5-$10 from 3G phone COGS, yielding $10-$20 at 
retail for margin expansion or profit-neutral price cut 

• Commercialization timeframe is 2006-2007
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5) Transforming pivotal  process steps:
Nanol ithography too ls for <65 nm semi manufacturing

Source:  
O ctober 

2004 L ux 
Researc h 
Brief  “O pt ical 
Lithogr aphy ’s 
Last  Stand” Potent ial imp act HighLow

Level
of

development

High

Low

W ild
cards

Short-term
winners

Unlikel y
to be used

Parallel electron 
beam direct write

157 nm optical 
projection

157 nm liquid 
immersion

193 nm liquid 
immersion

Extreme ultraviolet

Electron projection

Maskless
optical

X-ray proximity

X-ray projection

Nanoimprint

Long-term 
winners

Opportunity : Obducat, SUSS 
MicroTec, KLA-Tencor , EVG, 

Molecular  Imprints
Threatened: Optics c ompanies 
(Canon, Nikon), mas k-makers 

(DuPont Photomask, Photronics)
Threatened: ASML,
Canon, Nikon, IBM
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6) Exploiting derivative effects:
Fabric and home care

Nanoscale fabric treatments repel dirt, stains, 
and odor -- > 20% of high-end apparel by 2007

Creates opportunity for 
brand differentiation in 
other segments (i.e. 
infant/children’s 
clothing, mattresse s, 
carpets, home decor)

Consumers wash 20% of 
clothes 20% less often (4% 
decline in fabric and 
home care goods, w hich 
are 29% of P&G sales!)

Knock-on derivative effect 
to P&G suppliers like 
Stepan, Rhodia, and 
Nov ozyme
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7) Introducing superior process alternatives:
Self-assembled nanoelectronics
• Case study: Cambrios
• Based on Angie Belcher’s

(MIT) research
• Use s genetically modified viruses

to deposit perfect, inorganic
nanoscale structures

• Applications in manufacturing
electronics components – i.e.
nanofilms (using bifunctional agents)
and nanowires of precise length

• Combined with self-assembling capabilities, creates platform for “wet,”
bottom-up IC/sensor manufacturing

• Potential technology platform to succeed etched silicon
• Massive long-term impact on chipmakers (Intel, TI, TSMC) and semi 

equipment (Applied Materials, ASML) and materials (MEMC, ATMI)
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Thank you

Matthew M. Nordan
Vice President of Research

+1 646 723 0705
matthew.nordan@luxresearchinc.com

www.luxresearchinc.com


