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Public nano R&D investments

Source: PCAST (2005)
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Structure of presentation
1. What is nanotechnology? 
2. ’General Purpose Technologies’

• Theoretical basis, analytical dimensions
• Could nano become one?

3. Developments in Finland
• Policies, research and firm communities
• Publications, patents, application fields
• Challenges

4. Summing up
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1. What is nano?
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…or like the size
of a marble to the 

size of Earth

A nanometer is 
one-billionth of

a meter…
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Brief policy-related definition

”Nanotechnology is the understanding and 
control of matter at dimensions of roughly 1 to 
100 nanometers, where unique phenomena
enable novel applications. Encompassing
nanoscale engineering and technology, 
nanotechnology involves imaging, measuring, 
modeling, and manipulating matter at this length
scale” (Source: http://www.nano.gov)
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Bottom-up vs. top-down approaches

Source: The Royal Society (2004), p. 25
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Milestones in nanodevelopments
Eric Drexler
publishes
”Engines of 
creation”

1959 1974 1981 1985 1986 1990 1991 1998 1999 2000 2002 2004

Feynman: 
”There is 
plenty of 
room at the 
bottom”

Taniguchi: 
”Nanotechnology”
term is coined

Scanning
tunneling
microscope
invented at IBM 
(nobel prize
1986)

Carbon
”buckyballs”
discovered

Atomic force
microscope
developed at 
IBM 

First issue of 
”Nanotechnology”
journal

Carbon
”nanotubes”
discovered at 
NEC

First
nanotube
transistor

IBM and Delft
develop first
nanotransistor
and IC

Greenpeace 
public nano
S&T 
memoranda

First DNA-based
nanomechanical
device, in US

Nanowire
circuit
developed at 
HP

US National 
Nanotechnology
Initiative

EC invests
1.4B€ into 
Nano S&T

Insurance
companies start
providing risk
assessments for 
nanoproducts

”IBM” written
with atoms

First nanolabs
established at 
universities

First
Nanoswitch, 
in US
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2. ’General purpose
technologies (GPT)’
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Theoretical basis
• Schumpeter (1911, 1942): the definition and taxonomy of 

innovations, ”…the gales of creative destruction…”
• Dahmén (1950) ”structural tensions”
• Mensch (1979) ”stalements in technology” and ”basic

innovations”
• Freeman & Perez (1988), Freeman & Louca (2001) 

”changes in techno-economic paradigm”
• Helpman (1998) ’General Purpose Technologies and 

Economic Growth’. 
• Lipsey et al. (2005) ’Economic transformations – General 

Purpose Technologies and Long Term Economic Growth’
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A definition – necessary but
not always sufficient criteria

• ”A GPT is a technology that initially has much
scope for improvement and eventually comes
to be widely used, to have many uses, and to 
have many and strong innovational
complementarities” (Lipsey et al., 1998)

• Prominent examples: steam power, electricity, 
ICT
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#1: Large scope for improvement?
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• Growth rate of patenting in US exceeds that of 
all other fields

• Resembling early development of modern
biotech after enabling inventions in microscopy

• Might sustain Moore’s law…

#1 criterion is becomming fulfilled pending on 
when and where ’bottom-up’ approaches to 
nano-scale engineering become industrially
viable
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#2: Widening fields of application?

• A new process technology enabling product
innovation, applicable in virtually all
manufacturing sectors (contrast with biotech)

• Evidence of widening use especially towards
chemicals, biotech and drug development
/delivery and electronics

#2 criterion is becoming fulfilled pending on 
standardization, regulatory issues and ethical
concerns
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#3: Widening purposes of use?

• Has most/all characteristics of a multipurpose
technology almost by definition (compare to 
process control/ICT)

• Cross-pollination with both ICT and modern
biotechnology

#3 criterion is becomming fulfilled pending on social 
and political endorsement, regulations, health
concerns and ethical issues
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#4: Complementary innovations?

• ’Top-down’ versus ’bottom-up’ approaches to 
nanoscale engineering?

• Fixed investments of incumbents?
• Organizational adaptation, perception of users?

#4 criterion too early to assess…again pending on 
when and where breakthroughs occur
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…3/4 criteria becomming
fulfilled…although big issues lie 

ahead…
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3. Developments in Finland
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Comparative public nano
R&D investments
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Finnish nano
publications and inventions

Source: Derwent World Patent Index, Scisearch

0

50

100

150

200

250

300

1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005

N
o.

 o
f p

at
en

t f
am

ili
es

/p
ub

lic
at

io
ns

 g
lo

ba
lly

Publications
Inventions (patent families)



28.8.2006 Etlatieto Ltd. / ETLA 22

Emerging Finnish application fields for nano

Source: Derwent World Patent Index, 
IPC classification based on Mancusi (2003)
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4. Summing up
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General issues
• It is probably that nano – in some incarnation - will

become a GPT
• Complementary innovations are lacking – competence-

destroying vs. –enhancing? 
• Nano is still scientist-driven (exogenous) –genuinly new 

challenges for technology transfer?
– Interdisciplinarity?
– Role of ”gatekeepers”!
– Unsettled demand?
– Timing?

• Industrial dynamics and organisation unsettled and 
pending on how and where nano will achieve
breakthroughs
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The case of Finland
• Stands out in terms of relative R&D investments

and publications
• Some new entrants in close vicinity to technical

universities, incumbents variably less active
• Nano largely driven by scientists also in Finland
• Narrow commercial spearheads in materials

processing and biopharma, ICT surprisingly
absent by S&T indicators
– Nano-traditional industries?
– Nano-ICT?
– Nano-bio?
– Nano-bio-ICT?
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Thank you!


