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Introduction

OECD  :  towards New Approaches of Economic Challenges

The Systemic
Economic Crisis
and the 
« Smiling Curve » 
1970s – 2010s
Where will your
next Business 
Opportunities
stand?
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The objectives of the OECD –NNI Symposium on 
Assessing the Economic Impact of Nanotechnology

 Since its creation in 2007, the OECD WP on Nanotehnology had
proposed to address the economic, legal and societal frameworks of  
Nanosciences and Nanotechnologies in order to provide Governments
the right guidance towards a Responsible, Sustainable Development.

 The 27th and 28th of February 2012, a symposium hosted by AAAS in 
Washington DC, « systematically explored the need for, and 
development of methodology to assess the economic impact of 
nanotechnology across whole economies »

 Many sectors and types of impact;
 New and replacement products and materials;
 Markets for raw material, intermediate and final goods;
 Employment and other economic impacts
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How much Private Stakeholders are ready to spend in 
Nanotechnology ? Comparatively Weak Venture Capital. 
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1. Setting the Nano-Economics Scene at Global Scale
a) Indicators and methodologies 

Input indicators (and the global Value-Chain)
- R&D public and private funding
- Investments at large

Output indicators and the nanotechnology-induced changes
- Knowledge creation, publications and patents
- Advances in Science and technology
- Production and  Commerce

Impact indicators  for an informed decision making
- Jobs, meeting grand social and environmental challenges
- Framework indicators ( on public opinion…)

b) The innovation eco-system : towards a new paradigm
- Nanotechnology as a key enabling, platform technology
- Open innovation : the difference between be or not to be for Business

c) Specific issues related to the nanotechnology roadmap towards Converging 
Technologies at the nanoscale

- The IPR issue in a brave new world of convergence at the nanoscale
- Can you measure, integrate, guaranty, insure it ? Nanometrology
contribution to the added-value of nanomanufacturing.
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Indicator System (qualitative and quantitative) for 
Measuring Nanotechnology Economic Impact. 
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Nanotechnology Governance Continuum :
How can Economic Knowledge can help Bridging the Gaps

(Connected) 
Economic 

Observatories

Indicators and 
Criterias / 

Homogeneous

Impact Assessment 
Methodologies

Evaluation in terms 
of Public Policies

Modification of the 
set of Metrics
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• NANOTECHNOLOGY FIRMS
– KNI 1 Number of nanotechnology firms (production and/or R&D firms) 
– KNI 2 Percentage of nanotechnology firms with fewer than 50 employees (production and/or R&D firms) 

• 2. NANOTECHNOLOGY R&D IN THE ENTERPRISE SECTOR
– •KNI 3 Nanotechnology R&D expenditures in the business sector
– •KNI 4 Nanotechnology R&D intensity in the business sector
– •KNI 5 Percentage of nanotechnology R&D expenditure by dedicated nanotechnology R&D firms in the 

services sector
– •KNI 6 Percentage of nanotechnology R&D expenditure performed by small nanotechnology R&D firms

• 3. NANOTECHNOLOGY R&D IN THE PUBLIC SECTOR (GOVERNMENT + HIGHER EDUCATION SECTOR) 
– KNI 7 Intramural nanotechnology R&D expenditures in the public sector
– KNI 8: Nanotechnology R&D expenditures in the public sector as a percentage of total R&D expenditure in 

the public sector
– Possibility to look at firms by application – to be explored

• 4. NANOTECHNOLOGY PATENTS (from existing OECD data) 
– KNI 10 Share of countries in nanotechnology patents filed under PCT (calculated by OECD Secretariat using

OECD Patent Database) 
– KNI 11 Revealed technological advantage in nanotechnology (calculated by OECD Secretariat using OECD 

Patent Database) 

OECD Proposed Key Nanotechnology Indicators (KNI) 2013
rely on robust definitions, not yet available
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Addressing the limits : Availability of DATA (2013)
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OECD Indicators for Nanotechnology online.

But Very Few Economic Indicators available.

1. Nanotechnology firms
KNI 1 Number of firms active in nanotechnology, 2011 or latest available year
KNI 2 Percentage of small nanotechnology firms, 2011 or latest available year

2. Nanotechnology R&D
KNI 3 Nanotechnology R&D expenditures in the business sector, 2011 or latest available year
KNI 4 Nanotechnology R&D intensity in the business sector, 2011 or latest available year
KNI 5 Percentage of nanotechnology R&D expenditure by dedicated nanotechnology R&D firms in the services sectors, 2011 or latest available year
KNI 6 Percentage of nanotechnology R&D expenditure performed by small nanotechnology R&D firms, 2011 or latest available year

3. Public-sector nanotechnology R&D
KNI 7 Intramural nanotechnology R&D expenditures in the government and higher education sectors, millions of USD PPP, 2011 or latest available year
KNI 8 Intramural nanotechnology R&D expenditures in the government and higher education sectors as a percentage of total government and higher education 
sectors R&D expenditures, 2011 or latest available year

4. Nanotechnology patents
KNI 9 Share of countries in nanotechnology patents filed under PCT, 2008-10
KNI 10 Revealed technological advantage in nanotechnologies, 1998-2000 and 2008-10

Nanotechnology statistics: Methodology 2013 (xls) NEW:  Oct.2013. 
STI Scoreboard 2013 indicators on nanotechnology

http://www.oecd.org/sti/nanotechnology-indicators.htm
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http://www.oecd.org/sti/1_Number of firms active in nanotech_2013_1.xls
http://www.oecd.org/sti/2_Nanotech firms with less than 50 employees_2013_1.xls
http://www.oecd.org/sti/3_Nanotech R&D expenditures_2013_1.xls
http://www.oecd.org/sti/4_Nanotech R&D intensity_2013_1.xls
http://www.oecd.org/sti/5_Nanotech R&D in services_2013_1.xls
http://www.oecd.org/sti/6_Nanotech R&D by small firms_2013_1.xls
http://www.oecd.org/sti/7_Nanotech R&D in the public sector_2013_1.xls
http://www.oecd.org/sti/8_Nanotech R&D in the public sector as a percentage of public sector R&D_2013_1.xls
http://www.oecd.org/sti/9_Share of countries in nanotech patents_2008-10_2013.xls
http://www.oecd.org/sti/10_Index of revealed technological advantage in Nanotech_2008-10_2013.xls
http://www.oecd.org/sti/Methodology_Nano_2013_1.xls
http://www.keepeek.com/Digital-Asset-Management/oecd/science-and-technology/oecd-science-technology-and-industry-scoreboard-2013_sti_scoreboard-2013-en#page162
http://www.oecd.org/sti/nanotechnology-indicators.htm


Nanotechnology Impact Assessment, Amplifiers 
and Multipliers

Micro

• Global Industrial 
Forum on 
nanotechnology-
induced changes

• Potential role of OECD  

Meso

• CONVERGENCE

• Understanding 
Multipliers

• Value Chains

Macro

• Productivity

• Contribution to Growth

• Contribution to Jobs

• Contribution to Quality 
of Life

Understanding 
Industrial Uptake, 
Open Innovation, 
Demand side…

INVOLVING 
ECONOMISTS !
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Assessing Public/Private Spending in Nanotechnology : 
Elements of International Benchmark
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Accountability for Public Spending in Nanotechnology
towards a Responsible R&D Scheme.
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How delivering Counts and Statistics on real (direct) 
Nano-Economy ? Adapting Statistical Nomenclatures is
required to implement Economic Research, not only Surveys.

Investment

Production

Commerce

Jobs

VAT/Customs/Official Census/ 
Registries Declarations

CPC/Eurostat

NACE

Nat. « Census
« Bodies

OECD NESTI  + WPN

5 to 9 digit 
Statistical

Nomenclatures
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Impact Metrics for a Nanotechnology Innovation 
cluster model.  The Multiplier Effect.
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Growth
&

Jobs

Materials are KNOWLEDGEmediaries
(intermediaries of knowledge) . 

They contribute, with nano-systems, to the Multiplier Effect.

New knowledge New materials
New products    

& processes

Materials embed and «transfer» the new knowledge 
into new products and processes, therefore we hear of «(re)active» 

or «intelligent» materials, materials that «perform a work»

new atomic, time and scale precision industry

Nanomaterials are Advanced Materials Designed
for purpose, with specific nanoscale properties
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Ex. of a Value Chain: nano-battery in a green car
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Challenges in evaluating Return on Investment in 
Nanotechnology and its Broader Economic Impact

 The OECD-NNI Symposium took stock of the fact that there are no
accepted definitions of nanotechnology products, processes and
companies, yet they are essential for collecting data and comparing
countries.

« The fact that nanotechnology can have an impact along the value

chain highlights the need for those collecting economic data to
understand fully the impact of nanotechnology :

 - at each stage of the value chain and across the multi-disciplinary/
/multi-application value chains that can arise from the enabling
nature of nanotechnology,

 - and its potential to contribute to solutions for many global

challenges »
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Global Investment for Leadership in  Global Markets : 
Where does the Added-Value stand in NanoManufacturing

Estimated Value of Advanced Materials (VAM) H2050(Unit : 

Billion € )
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European Union H2020 R&D Program – Value Chain
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Quality Control of Surfaces at the nanoscale : 
an Added Value of Nano Systems.

Source : ZYGO
Rugosité, Planéité

Quality
Control of a 

Coin’s surface 
(20 cents (€)
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Symposium Outcome: Nanotechnology as a Platform 
Technology, and adapting IPR models for Innovation.

• For Platform, Enabling Technologies like Converging Technologies, industrial
challenges come from economies of scope more than economies of scale to serve a 
heterogeneous set of submarkets with a generic production system .

• Comparative Advantages come from the Management of the Whole Technology Life 
Cycle

• The « Missing Middle » between TRL 4 to 7 is where investment is so crucial to capture 
added value (Tech. translation, Tech. transfer to manufacturing)

• IPR must be protected indeeds, and adequatel…
• …BUT traditional IPR models will fail to provide innovation at the right pace.

• In Emerging Technologies, Innovation comes from: 
• Societal needs and expectations more than from technology push;
• Agregation of existing Patents in affordable economic conditions
• A stable and incitative legal and economic framewok
• Compliance to Sustainability and Accountability on Corporate Societal

Responsibility
FD Roure, 4 Nov. 2013 25



2. Sustainable Nanotechnology and LCA of manufactured
good :  the OECD ongoing case of the Tyres industry
(2012-2014)

a) What’s in, why choosing this industry? An OECD template.
- Intentionally manufactured nanomaterials : the list
- Economic impact of nano-enabled tyres

b) Sustainability, LCA and socio-economic responsibility
- Protecting occupational health in the nanomanufacturing of tyres
- Protecting the environment along the tyres whole life-cycle

c) The contribution of standards in tyre nanomanufacturing development
and beyond

- Definitions, characterization and reproducible EHS tests for
manufactured nanomaterials: voluntary contribution. ISO+OECD
- Adapting the industrial process to the societal and regulatory
requirements: a pre-competitive issue.
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Sustainable development of Nanomaterials in Tyres
an ongoing OECD Case Study
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Tyres : What ’s in It ?
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OECD Template for Sustainability of Nanotechnology in 
the Tyre Industry : elements of methodology
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OECD Template Meeting SNO expectations? 
More initiatives welcomed from Industries which
would wish to use it ! PoW 2015-2016 in preparation now …

Source : 
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3. Pathway for Impact : Stakeholders initiatives.

a) From experimental indicators to a full set of homogeneous economic data
- Still under construction at OECD level but in progress *
- Qualitative indicators may help mapping out potential users 

requirements and avoid stranded investments
- A certain sense of urgency as regards accountability of public policies and 
spending in nanotechnologies (US GAO…)

b) Back to fundamentals: a universal description system to support responsible 
development of nanotechnology and its economic assessment is needed

- The “logic cascade” ( from 3D representation to robust ontology 
supporting Information Systems)
- The traceability issue (citizens, consumers, public stakeholders 

requirements) and ISO TG2 CASD  (consumers and societal dimension of 
standards) potential contribution

c) Opening up the nano- related markets with a Sustainability Impact 
Assessment (SIA)

FD Roure, 4 Nov. 2013 32



Indicator of Revealed Comparative Advantage for 
Nanotechnology (share of nano patents in the total of patents)
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Nanotechnology in the Business Sector (USD PPP  (left) and  
% of Total Business expenditure on R&D (right).   OECD 2013
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Comparing an imput and an output indicator to 
measure an impact:  Investment/Patents by subsets of 
nano-applications in Japan
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NanoMaterial Traceability : if and when technically
feasible (radioactive and non radioactive methods) …

….then expected by regulators and society at large

Science
• Representation

• « metrics »

Industry

• Presence / detection

• Characterisation

Society

• Quantity/properties
and Impact

• Risk Assessment

Ontologies

• Descriging, Naming, 
Defining and

• Ontologies

Value Chain

• Producing and 

• The Value Chain and 
LCA until final waste
management 

Legal
Framework

• Governance Continuum 
and

• The Cascade of 
Responsibilities
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Is « Free Text » appropriate and sustainable for 
IUCLID/REACh Nano-Substance declaration ? 

NanoMaterials in IUCLID 5
Feb. 3013, Guide for Users
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Addressing Risks and Responses at a Global Level

Source :   http://igem.org/wiki/images/e/ec/UNICRI-synNanobio-final-2-public.pdf

Roure_IBio_Xi'an_2012

Converging Technologies at the Nanoscale raise
Dual Use Research Concerns (DURC)
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A Sustainability Impact Assessment (SIA) mechanism 
in the coming T-TIP : An opportunity to open up global 
nanotechnology markets . 

Trade Sustainability Impact Assessments are a policy tool for the prior 
assessment of the economic, social and environmental implications of a trade 
negotiation. They are carried out during the underlying negotiation, and helps 
integrate sustainability into trade policy.

These assessments were first developed in 1999 for WTO negotiations. 

These assessments help to integrate sustainability into trade policy:
by analysing the issues covered by a trade negotiation from a sustainable 
development perspective, 

- by informing negotiators of the possible social, environmental and economic 
consequences of a trade agreement;

- by providing guidelines for the design of possible flanking (complementary) measures, 
the scope of which can extend beyond trade policy (eg, internal policy, capacity building, 
international regulation), and which are intended to maximise the positive impacts and reduce 

any negative impacts of the trade negotiations in question.
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Conclusion – General Remarks
Addressing global Economic issues (public and private)

 If economic assessment may require adaptation for nanotechnology 
and its converging technologies future, homogeneous economic 
indicators shall require extensive and long lasting international 
cooperation intergovernemental and non governmental). 

 Sustainability of nanotechnology may be challenged in the future by 
the molecular nanotechnology, synthetic biology applications and 
converging technology applications, which raises the levels of 
complexity and uncertainty  including for economic impact assessment 
models.

 As regards Converging Technologies, OECD provided guidance at 
ministerial level in 2012 for sustainable bio-sourced products 
supporting the path towards Bioeconomy. 

 But a huge effort in standard setting is required for terminology, 

characterization and EHS reproducible and affordable tests, inclusive 
of Consumers and Citizens requirements.
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 Nanotechnology Impact Assessment:
THREE Areas for International, Intergovernmental
Cooperation

Bridging
Governance

Gaps

Description

Counts and 
Statistics

Impact 
Assessment
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 A Universal System of Description for nano-objects
and manufactured nanomaterial: pre-requisite

Metrology
• BIPM

• VAMAS, ICSU

Standards
• ISO, IEC, IEEE

• Nat. Stand. Bodies

KNOWLEDGE
DATABASES

• Towards a 
ICSU-CODATA/

• OECD guidance ?
LINKING DEFINITION TO 
SCIENCE-BASED, 
STANDARDIZED DESCRIPTIONS
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An International Initiative towards a Unified System to 

Describe Nano-Objects/Nanomaterials

ICSU/CODATA  and OECD WPN  initiative: 

- Paris Workshop 23-24 Feb. 2012

« An international, pre-standardization project is needed to develop multi-

disciplinary, multi-use requirements of the data necessary to describe
materials at the nanoscale » Open access, open source, well curated meta
database. »

- Next Step 2013 :
Since the workshop, a joint CODATA/VAMAS (Versailles Project on Advanced Materials

and Standards) working group has been established with the objective of developing a
pre-normative White Paper setting out the requirements for a description system for

materials at the nanoscale. and multi-lingual basis.

http://www.codata.org/highlights/Highlights2012.pdf

Expected Impacts : Metrology, Scale-Up, Innovation, Quality, Traceability, IP 
revenues, Fair International Trade, Security, Safety to  increase Investors, 
Citizens and Consumers trust;  Convergence of Regulatory Frameworks
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Conclusion –
Two Priorities for Action at International Level

In the short run,  two actions are proposed:

 Engaging an international cooperation aiming at a universal system 
of description/descriptors at the nanoscale, well curated and its 
corresponding meta-database available (accessible): a prerequisite 
for improving any kind of assessments (technology, safety, security, 
EHS, economic, industrial, commercial, IPR, regulatory). Cf. On going 
ICSU-VAMAS White Paper.

 An opportunity from 2013 to 2015 to go beyond the “precautionary 
principle” traditional commercial disputes: the SIA (Sustainable 
Impact Assessment) T-TIP mechanism, which could be “powered” by 
the “RRII” concept “engine” , then disseminated at a global scale. 
Economic impact : lowering non tariffs, technical barriers to 
trade(TBT), lowering cost production and avoiding dumpings of any 
sort (economic, environmental and societal). Cf. CETA/ Canada-EU 
Trade Agreement SIA available report.

 SNO Members Initiatives are most welcomed at OECD Level
via US Delegation to OECD and BIAC ( OECD Industrial Advisors)
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A European
Perspective to 

Nanotechnology:
The Invisible GIANT

Tackling Europe’s
Futur Challenges 
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