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Executive summary 

Nanotechnology is an emerging technology (or set of technologies) 
which is currently attracting wide-ranging attention. Almost no other field 
has obtained as much public investment in R&D in a such a short time, and 
private-sector investments have also increased steadily (there is as yet no 
reliable systematic data revealing how the economic crisis may have 
affected this). Consultancies predict very large markets for nanotechnology-
enabled products, and forecasts suggest that many new jobs may be created. 
To describe the potential economic impact of nanotechnology, reference is 
often made to the concept of “general purpose technology”, that is, a 
technology with a range of characteristics which makes it particularly well 
placed to generate longer-term productivity increases and economic growth 
across a range of industries. As a consequence, governments are developing 
strategies to promote the responsible development and use of nanotechnology 
while taking account of the uncertainties and any risks involved. 

However, there is a lack of comprehensive, internationally comparable 
information on how different types of companies are affected by nano-
technology, how they use it in their innovative activities, how they acquire 
or develop relevant competences, as well as on the specific commercialisation 
challenges they face. There is also uncertainty about the different role that 
new and small as well as larger companies will play in the commercialisation 
of nanotechnology. This report, based on 51 company case studies, seeks to 
help to fill that gap, to add to previous studies and to suggest areas for future 
work. The case studies are drawn from 17 countries and cover a range of 
company sizes, nanotechnology sub-areas and fields of application. They 
provide qualitative insights into the commercialisation of nanotechnology 
from the viewpoint of companies and thus complement studies which have 
relied primarily on publication and patent data or statistical surveys. The 
question which the case studies have mainly addressed is whether new and 
specific challenges arise during the development and commercialisation of 
nanotechnology which may require new types of policy responses. However, 
as nanotechnology covers a broad range of sub-areas, fields of application 
and research/engineering approaches it has sometimes been difficult to single 
out challenges which are truly specific to nanotechnology. Moreover, the 
findings may not necessarily apply to all sub-areas and application fields.    
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Nanotechnology has its basis in the converging application of physics, 
chemistry and biology to using the new properties of materials and systems 
that emerge below the 100 nanometre length scale. Its emergence has been 
spurred by key inventions in instrumentation and further supported by 
significant policy initiatives in most developed countries, involving, among 
other things, sizeable R&D funding, the founding of new research centres 
and new agencies. The scattered analyses of the impact of nanotechnology on 
companies and business environments which have been undertaken highlight 
its interdisciplinary, science-based and market-driven nature. Statistical 
surveys point to challenges such as bottlenecks in funding and human 
resources and the poor process scalability of R&D. Intellectual property rights 
(IPR) issues and public perception of nanotechnology can also complicate 
the business environment. These earlier studies provide a useful backdrop 
for the case studies discussed in this report. Some of its findings reinforce, 
and deepen, those of previous studies while others raise new issues. The 
main findings are of this study are: 

• Nanotechnology is an enabling technology (or set of technologies) and 
the company case studies show that this feature is a major reason for 
their entry into the field. Nanotechnology allows for both the improve-
ment of existing and the development of completely new products and 
processes, and sometimes new services as well. Companies often 
experiment with multiple applications at the same time, many of which 
are still in the research phase. 

• Nanotechnology may best be described as a “science-based and 
demand-driven field”. While all of the case study companies undertake 
in-house R&D, collaboration with universities and “star scientists” are 
also important sources of innovation and knowledge, especially for small 
companies. Larger companies in relatively mature nanotechnology sub-
areas appear to focus more on applications which are driven by market 
demand and tend to collaborate with a broader range of organisations to 
leverage their in-house R&D.  

• Nanotechnology mainly affects the R&D and production activities of the 
case study companies. Many of the smaller companies focus exclusively 
on nanotechnology, while the larger ones typically blend nanotechnology 
with a range of other technologies. In the larger companies it is thus 
difficult to single out the share of nanotechnology in total labour costs, 
R&D expenditure, production costs, capital spending and sales. 

• The larger companies in the sample have typically been involved in 
nanotechnology for many years and seem well placed to assimilate 
nanotechnology due to their established critical mass in R&D and produc-
tion, their ability to acquire and operate expensive instrumentation and to 



EXECUTIVE SUMMARY – 9 

THE IMPACTS OF NANOTECHNOLOGY ON COMPANIES – © OECD 2010 

access and use external knowledge. The relative strength of larger 
companies in the early phases of nanotechnology developments runs 
counter to what the traditional model of company dynamics and tech-
nology lifecycles would predict where smaller, younger companies are 
generally considered more innovative.  

• The case studies illustrate that nanotechnology is a complex field owing 
to its dependency on various scientific disciplines, research/engineering 
approaches and advanced instrumentation. Further, many nanotechnology 
sub-areas are in an early, immature, phase of development. These features 
of nanotechnology can often create barriers to entry especially for 
smaller companies which have limited human and other resources. They 
also contribute to the poor process scalability of nanoscale engineering 
during the transition from R&D to pilot and industrial scale production. 

• Difficulties arise for recruiting human resources, especially for R&D and 
production activities. The need for employees, or so-called gatekeepers, 
who combine specialist and general knowledge (knowledge integration) 
and can manage interdisciplinary teams is also a challenge.  

• Challenges to funding R&D and related activities are often mentioned, 
especially by business start-ups. The poor process scalability of R&D, 
which raises costs and prolongs new product development times, can 
make nanotechnology less attractive to investors. Uncertain regulatory 
environments and public perceptions of nanotechnology’s environmental, 
health and safety (EHS) risks can also influence R&D funding.  

• The novelty of nanotechnology, the established interests of stakeholders, 
and difficulties that companies can have in communicating the value 
proposition of applications to potential customers (e.g. other companies), 
makes their entry and positioning in value chains harder. The challenge 
is even greater for smaller companies that experiment with multiple 
applications and have to monitor many different industries and business 
environments. 

• Intellectual property rights (IPR) may become an issue as commerciali-
sation progresses and nanotechnology matures as there is already a very 
wide range of patent claims, and the possible formation of patent 
thickets (interrelated and overlapping patents), which could contribute 
to barriers to entry for companies. 

• The potential for overreaction to both actual and perceived EHS un-
certainties and risks, combined with regulatory uncertainties, compli-
cates the business environment for companies. Global harmonisation of 
future EHS regulations is considered important.  



10 – EXECUTIVE SUMMARY 

THE IMPACTS OF NANOTECHNOLOGY ON COMPANIES – © OECD 2010 

• These findings raise a range of policy challenges. The limitations of a 
case study approach should be borne in mind, however, when drawing 
implications, particularly regarding specific nanotechnology sub-areas 
and fields of application. Some of the challenges identified may lie 
outside the scope of policy, while others may only apply to certain 
countries and regions of the world. For example, the framework condi-
tions for nanotechnology in less developed countries may be quite 
different from those in the developed countries from which the company 
case studies derive. With these limitations in mind, the following policy 
issues have been identified:  

i) Nanotechnology is a multifaceted technology that covers a broad 
range of sub-areas, fields of application and research/engineering 
approaches; it does not share the characteristics of a specific 
“industry”. As a consequence, a general “nanotechnology policy” may 
not be appropriate. Strategies and policy instruments need to be 
tailored to the specific sub-areas and application fields in which 
nanotechnology evolves, while also acknowledging the multiplicity 
of research/engineering approaches. 

ii) Companies cannot easily single out the impacts of nanotechnology 
on their activities, sales and revenues, especially larger companies 
which blend nanotechnology with a range of other technologies. It is 
therefore difficult to define, identify and monitor company activities 
in this field. New types of indicators are needed along with jointly 
agreed definitions to effectively monitor the developing use of 
nanotechnology. Qualitative case study work will remain impor-
tant as the field develops. 

iii) The innovation literature has identified the strong role of start-ups in 
the development and commercialisation of new technologies. 
However, this received wisdom may not apply fully to nanotech-
nology. While start-ups play an important role, larger and established 
companies seem to be relatively well positioned to use and develop 
nanotechnology owing to their ability to acquire and run expensive 
instrumentation, R&D and production activities, and to their estab-
lished, broad technological knowledge base. Accordingly, policy 
should also address larger and established companies as well as 
start-ups.  

iv) Commercialisation raises many challenges. This report highlights 
some which are relatively specific to nanotechnology whereas others 
are common to offer high-technology areas such as biotechnology. 
Some of them apply more to start-ups while others apply more to 
medium-sized or large companies. It is important to recognise that 
such challenges are often related. For example, those relating to 
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R&D often also concern human resources and manufacturing issues. 
EHS concerns feed back into R&D strategies, and problems in 
securing funding may also have to do with technical barriers during 
R&D. Policy should acknowledge the different challenges facing 
companies of different sizes, and note the importance of co-
ordination of different agencies and instruments. In effect, 
policies for innovation need to display coherence. 

v) The poor process scalability of R&D, i.e. challenges in the transition 
from R&D to pilot and industrial scale production, is among the 
most pervasive challenges identified in the case study sample. This 
may be due to the early phase of many nanotechnology sub-areas 
and constitutes a barrier to entry into established value chains and to 
the commercialisation of nanotechnology. This suggests that policies 
should recognise the importance both of manufacturing techno-
logies and product development, as well as supportive infra-
structure (instrumentation, clean rooms, centres of excellence, 
etc.). 

vi) Companies face human resource constraints. They need to identify 
and recruit both specialists and generalists who can act as gate-
keepers across scientific disciplines, organisational boundaries and 
various engineering approaches. The management of interdisci-
plinary teams and the integration of different strands of knowledge 
also present challenges. Policy should therefore be attentive to the 
education of specialists and generalists and should facilitate 
interdisciplinary collaboration and vocational training in nano-
scale manufacturing. 

vii) Start-up companies in particular face challenges to entering established 
value chains. The entry barriers identified include poor process 
scalability of R&D, technical uncertainties and the multiplicity of 
potential applications, along with issues relating to communicating 
the value proposition of nanotechnology-enabled applications. Policies 
should recognise these entry barriers for start-ups and facilitate 
linkages between dedicated start-ups and large and established 
companies, while also promoting the involvement of medium-
sized companies.  

viii) There are explicit challenges relating to the funding of R&D and to 
IPR, in particular overly broad patent claims, the emergence of 
patent thickets, or, indeed, inadequate valuation of intellectual assets. 
Policies should pay attention to possible IPR-related challenges 
and funding constraints related to nanotechnology start-ups as 
the field develops, especially if the lack of venture capital available 
to the sector continues. 
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ix) Finally, the case study companies expressed concern about regulatory 
uncertainties regarding EHS issues and public perceptions of the 
related risks. These issues affect the types of R&D projects and 
business opportunities which companies pursue. The sectoral specifi-
cities of EHS risks should be identified and better understood. 
Policies should support the development of transparent, timely 
and tailored guidelines for assessing EHS risks to cover different 
types of nanotechnology sub-areas and fields of application, 
while also striving for further international harmonisation. 

The company case studies reported here, along with the earlier studies to 
which this report refers, provide a good basis for further analytical work on 
the responsible development and use of nanotechnology. The findings 
highlight a broad range of challenges for commercialisation of nanotech-
nology which should be explored in greater detail and in the context of 
specific nanotechnology sub-areas and fields of application. Some of the 
challenges will become clearer once nanotechnology starts to enter markets 
in a more visible way. Further policy co-ordination and better, and inter-
nationally comparable, intelligence on the business environments impacting 
on companies commercialising nanotechnology is essential for unlocking its 
full potential. 


