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About Cientifica

Cientifica helps businesses by advising on strategic and sustainable growth, positioning them to take advantage of a wide
range of emerging technologies including materials, nanotechnology, life sciences and ‘big data’.

We constantly monitor the emerging technology landscape, linking this with key issues such as sustainable manufacturing
and resource management through our close links to the World Economic Forum and many others.

Our global clients, from investment funds to governments benefit from our accurate technology predictions, being able to

predict and quantify the effects of emerging technologies on their business.

Our broad range of expertise, knowledge and contacts means we are uniguely placed to understand and advise on the
complexities, opportunities and pitfalls associated with adopting and commercialising emerging technologies.

Cientifica’s core team is made up of scientists and investment professionals and we are able to tap an envious talent pool of
specialised skill sets from our global networks in government, science and finance to ensure we deliver a bespoke solution
that is right for our clients.

For More Information

Visit us at www.cientifica.com, follow us on twitter at @cientificaltd or find us on Facebook at www.facebook.com/
Cientifical td

Alternatively call Tim Harper on +44 7894 708989 or email tim.harper@cientifica.com

Cover art of a trillion carbon atoms forming a graphene sheet courtesy of Dr. Sébastien Sauvage, Institut d'Electronique
Fondamentale CNRS UMR8622, Université Paris-Sud 11, Centre scientifiqgue d'Orsay, 91405 Orsay, France (http://

pages.ief.u-psud.fr/QDgroup/)
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Where Is The Best Place To Commercialize Emerging Technologies?

In the 21st century capital, technology and entrepreneurs have no borders. In an interconnected world where deals can be

done, money can be transferred, and services delivered around the world in an instant, with hardware following close
behind, how can entrepreneurs work out where to locate? Silicon Valley? London? Zurich? Singapore or even Doha?

For some entrepreneurs, traditional factors such as close personal links, ties to capital on to a specific region will hold sway
but for a growing number of footloose entrepreneurs the world is their oyster. From smart grids to synthetic biology,
geographical location is now being determined by access to capital, early adopters and smart people.

Cientifica’s annual EmTech Index highlights the best, and worst places to set up an emerging technology business based on
data generated from the World Economic Forum’s (WEF) annual “Global Competitiveness Report”" which features data for
144 economies.

What Are Emerging Technologies?

Emerging Technologies were defined at the 2010 meeting of the WEF’s Global Agenda Council on

Emerging Technologies? as those that:

Arise from new knowledge, or the innovative application of existing knowledge;

Lead to the rapid development of new capabilities;

Are projected to have significant systemic and long-lasting economic, social and political impacts;

Create new opportunities for and challenges to addressing global issues; and

Have the potential to disrupt or create entire industries.

Emerging technologies are critical to long-term global prosperity. They represent the innovation that adds necessary
economic and social value to materials, products and processes. And they provide potential solutions to a wide range of
pressing global challenges including energy generation and storage, health care, climate change, food security and access
to clean water. Yet without better global cooperation on technology innovation, many potential emerging technologies will not
mature to the point at which they can be used effectively.

Government and corporate decision-makers are foundering in a world dominated by rapid and unprecedented social and
technological developments. They are limited in their ability to anticipate and respond to new developments and they lack
the mechanisms necessary to work with non-traditional but increasingly influential stakeholder groups.

' http://reports.weforum.org/global-competitiveness-report-2012-2013/
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Typical emerging technologies identified at the October 2011 meeting of the WEF’s Global Agenda Council on Emerging
Technologies included (in no order of preference):

1. Informatics for adding value to information

The quantity of information now available to individuals and organizations is unprecedented in human history, and the rate
of information generation continues to grow exponentially. Yet, the sheer volume of information is in danger of creating
more noise than value, and as a result limiting its effective use. Innovations in how information is organized, mined and
processed hold the key to filtering out the noise and using the growing wealth of global information to address emerging
challenges.

2. Synthetic biology and metabolic engineering

The natural world is a testament to the vast potential inherent in the genetic code at the core of all living organisms. Rapid
advances in synthetic biology and metabolic engineering are allowing biologists and engineers to tap into this potential in
unprecedented ways, enabling the development of new biological processes and organisms that are designed to serve
specific purposes — whether converting biomass to chemicals, fuels and materials, producing new therapeutic drugs or
protecting the body against harm.

3. Green Revolution 2.0 - technologies for increased food and biomass

Artificial fertilizers are one of the main achievements of modern chemistry, enabling unprecedented increases in crop
production yield. Yet, the growing global demand for healthy and nutritious food is threatening to outstrip energy, water
and land resources. By integrating advances across the biological and physical sciences, the new green revolution holds
the promise of further increasing crop production yields, minimizing environmental impact, reducing energy and water

dependence, and decreasing the carbon footprint.
4. Nanoscale design of materials

The increasing demand on natural resources requires unprecedented gains in efficiency. Nanostructured materials with
tailored properties, designed and engineered at the molecular scale, are already showing novel and unique features that
will usher in the next clean energy revolution, reduce our dependence on depleting natural resources, and realise atom-
efficiency manufacturing and processing.

5. Systems biology and computational modelling/simulation of chemical and biological systems

For improved healthcare and bio-based manufacturing, it is essential to understand how biology and chemistry work
together. Systems biology and computational modelling and simulation are playing increasingly important roles in
designing therapeutics, materials and processes that are highly efficient in achieving their design goals, while minimally

impacting on human health and the environment.
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6. Utilization of carbon dioxide as a resource

Carbon is at the heart of all life on earth. Yet, managing carbon dioxide releases is one of the greatest social, political and
economic challenges of our time. An emerging innovative approach to carbon dioxide management involves transforming
it from a liability to a resource. Novel catalysts, based on nanostructured materials, can potentially transform carbon
dioxide to high value hydrocarbons and other carbon-containing molecules, which could be used as new building blocks
for the chemical industry as cleaner and more sustainable alternatives to petrochemicals.

7. Wireless power

Society is deeply reliant on electrically powered devices. Yet, a significant limitation in their continued development and
utility is the need to be attached to the electricity grid by wire — either permanently or through frequent battery recharging.
Emerging approaches to wireless power transmission will free electrical devices from having to be physically plugged in,
and are poised to have as significant an impact on personal electronics as Wi-Fi had on Internet use.

8. High energy density power systems

Better batteries are essential if the next generation of clean energy technologies are to be realized. A number of emerging
technologies are coming together to lay the foundation for advanced electrical energy storage and use, including the
development of nanostructured electrodes, solid electrolysis and rapid-power delivery from novel supercapacitors based
on carbon-based nanomaterials. These technologies will provide the energy density and power needed to supercharge
the next generation of clean energy technologies.

9. Personalized medicine, nutrition and disease prevention

As the global population exceeds 7 billion people — all hoping for a long and healthy life — conventional approaches to
ensuring good health are becoming less and less tenable, spurred on by growing demands, dwindling resources and
increasing costs. Advances in areas such as genomics, proteomics and metabolomics are now opening up the possibility
of tailoring medicine, nutrition and disease prevention to the individual. Together with emerging technologies like synthetic
biology and nanotechnology, they are laying the foundation for a revolution in healthcare and well-being that will be less
resource intensive and more targeted to individual needs.

10. Enhanced education technology

New approaches are needed to meet the challenge of educating a growing young population and providing the skills that
are essential to the knowledge economy. This is especially the case in today’s rapidly evolving and hyperconnected
globalized society. Personalized IT-based approaches to education are emerging that allow learner-centred education,
critical thinking development and creativity. Rapid developments in social media, open courseware and ubiquitous access

to the Internet are facilitating the virtual classroom and continuous education.
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How The Index Is Compiled

Cientifica’s Global EmTech Index is compiled from data generated by the WEF’s “The Global Competitiveness Report”. It is
important to note that the survey only provides information on a national level, meaning that the advantages of Silicon Valley
or Route 128 will be counterbalanced by less competitive regions of the US, and coastal China is counterbalanced by it's
rural interior.

Since 2005, the WEF has based its competitiveness analysis on the Global Competitiveness Index (GCI), a comprehensive
tool that measures the microeconomic and macroeconomic foundations of national competitiveness.

The WEF defines competitiveness as the set of institutions, policies, and factors that determine the level of productivity of a
country. In turn, the level of productivity, sets the level of prosperity that can be earned by an economy. The productivity level
also determines the rates of return obtained by investments in an economy, which in turn are the fundamental drivers of its
growth rates. In other words, a more competitive economy is one that is likely to grow faster over time.

The concept of competitiveness thus involves static and dynamic components: although the productivity of a country
determines its ability to sustain a high level of income, it is also one of the central determinants of its returns on investment,
which is one of the key factors explaining an economy’s growth potential.

The WEF survey looks at many different components, each measuring a different aspect of competitiveness. These
components are grouped into 12 pillars of competitiveness: Institutions, Infrastructure, Macroeconomic environment, Health
and primary education,, Higher education and training, Goods market efficiency, Labor market efficiency, Financial market
development, Technological readiness, Market size, Business sophistication and innovation.

While these indices give a picture of a country’s global competitiveness, emerging technologies represent a smaller part of
the economy, and one focused very much on the interface between the academic world and innovative businesses. While
none of these factors alone have a direct correlation with a nation’s ability to exploit emerging technologies, taken as a whole
they represent a way to indicate who the global winners and losers might be.
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Our Key Indicators

Capacity for Innovation

This measures how innovation is sourced in the country. A low score indicates that technology is usually bought or licensed
in while a higher score indicates that companies perform formal research and pioneer new technologies. Many Nordic and
Northern European countries along with United States and Japan obtain a high score in this category, while many
developing economies obtain a much lower score.

Availability of Scientists & Engineers

As global economies become ever more dependent on science and technology, from GM crops to smart phones, the
availability of scientists and engineers can make the difference between being a creator and a consumer of technologies. For
many businesses the factor limiting their growth is the availability of experienced scientists and engineers required to

translate research into products, and then keep on innovating faster than the competition.

Quality of Scientific Institutions

For emerging technologies good science is the basis of most if not all innovations. The quality of scientific institutions is a key
component in a country’s ability to both develop and exploit new technologies. Numerous studies have indicated a link
between the strength of a nations scientific base and its economic performance. Whether the emphasis should be on basic
or blue-sky research or applied research is matter of some debate between governments and academics.

University-Industry Collaboration in R&D

This answers the question “To what extent do business and universities collaborate on research and development (R&D) in
your country?” This collaboration is increasingly important in weaker economies where companies do not have the resources
to perform in house R&D. In all economies, University-Industry Collaboration is an essential step in transferring innovation
between the academic and business worlds.

Quality Of Math And Science Education

Math and science education is a crucial component of modern day innovation. As the world becomes inexorably dependent
on technology, from nanoscience to computer science, math and science underpins almost everything that we do. From the
combinations of physics, chemistry and biology that are changing the world through nanotechnology, to the mathematics
and statistics based programs that control and influence global stock markets, the quality of math and science education
has far reaching consequences to a nations economy as a whole.

Company Spending on R&D

For companies to develop new and emerging technologies, a high level of spending on research and development would
appear to be prerequisite. The annual Booz & Company Global Innovation 1000 study investigates the relationship between
how much companies spend on R&D and their overall financial performance — and every year concludes that there is no
correlation between the two.

“Many companies — notably, Apple — consistently underspend their peers on R&D investments while outperforming them
on a broad range of measures of corporate success, such as revenue growth, profit growth, margins, and total shareholder
return. Meanwhile, entire industries, such as pharmaceuticals, continue to devote relatively large shares of their resources to
innovation, yet end up with much less to show for it than they — and their shareholders — might hope for.”
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However, Booz & Company’s survey only covers the top 1000 R&D spenders, predominantly in Asia, Europe, Japan and
Korea, and does not necessarily reflect the global picture especially in smaller or weaker economies.

Firm-level Technology Absorption

As every entrepreneur knows, your customers are often your best investors. Your first customer is often the hardest one to
get. How willing companies are to adopt emerging technologies from entrepreneurial companies is a good indicator, along
with venture capital availability, of how easy or hard it will be to bring technologies to market.

Venture Capital Availability

Innovation can be strangled at birth if you can't raise the money to develop it and take it to market. Venture capital may not
be the perfect way of funding a company, and it's certainly not the only the way, but availability of venture capital is a good
barometer for the health of the funding ecosystem in a country. Missing from this metric is the distinction between early
stage venture capital which is most relevant to emerging technologies, and the later stage or private equity type capital
which deals with more established companies and buy outs.

Govt Procurement of Advanced Tech Products

Government programs can be a useful and nondilutive way of getting from an idea to proof of concept and for many
innovative companies the government is often the first customer. Although competition for grants can be fierce, those lucky
enough to get government funding find them a useful way of crossing the chasm.

Domestic Market Size Index

For most technologies your initial investors, customers and partners will be close to home. Having a large market on your
doorstep with the same language and legal system gives a boost to most start-ups, allowing the market to be easily
addressed before considering international expansion. The larger the domestic market, the better shape companies will be in
when they move onto the international stage.

The EmTech World in 2012

In 2006 the United States was clearly the best place in the world to start an emerging technology business, and many did.
Good institutions, a history of collaborative research, plenty of venture capital and a huge domestic market made it the place
to do business. Japan, Finland, Switzerland and Israel were also great locations.

In 2012 the picture is broadly similar, but with Israel and Japan slipping slightly and Singapore continuing its relentless rise as
a major hub of both technology and business. Eight of the top ten most innovative companies in the 2012 Booz & Company
Global Innovation 1000 are US companiess.

Booming business confidence and a strong political desire to diversify their economies backed with huge foreign reserves in
the Gulf sees Qatar, the UAE and Saudi Arabia enter the top 30. The biggest loser is India, dropping from 18th to 29th in
contrast with the other Asian giant, China, which has moved from 29th to 24th.

In Europe Switzerland, Finland and Sweden are the best locations, while in Asia Singapore is an obvious choice. In Africa,
South Africa and Kenya are the best choice, while Brazil and Chile lead in South America.

S http:
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Despite the current political issues, Iran lies 55th in 2012, one place below Cyprus but well above Russia which lies 68th.

The worst place in the world for emerging technology companies is Yemen, followed by Haiti and Sierra Leone. Worth

avoiding in Asia is Nepal, while the bottom ranking European country is Moldova.

While the number of Asian economies in our top 50 has decreased slightly from 13 to 12, the most significant change is the

number of Middle Eastern economies breaking into the top 50 since 2006 as a result of well funded and concerted attempts

to diversify their economies. As a result some of the weaker Eastern European economies have slipped out of the top 50.

The results of the 2008 financial crisis and its effects on the Eurozone can be seen with Ireland and Spain losing EmTech

competitiveness, although confidence seems to be returning to Portugal.

Despite their low WEF GCI rankings, Israel (26) and India (59) still seem to be good places to start technology companies

ranking 8th and 29th on the EmTech Index. Conversely Hong Kong and Denmark’s high GCI rankings (9 and 12
respectively) are not reflected in the EmTech Index, with both sitting outside the top 20.

The EmTech 2012 and 2006 Global Top 50

Global Rank
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2006
United States
Japan
Finland
Switzerland
Israel
Germany
Taiwan, China
Singapore
Sweden
France
Denmark
United Kingdom
Netherlands
Canada
Belgium
Korea, Rep.
Malaysia
India
Ireland
Austria
Hong Kong SAR
Australia

2012
Switzerland
Finland
United States
Singapore
Japan
Sweden
Qatar
Israel
United Kingdom
Germany
Taiwan, China
Belgium
Netherlands
Malaysia
Canada
France
Korea, Rep.
United Arab Emirates
Austria
Norway
Hong Kong SAR
Australia

4 The Grove, lkley, LS29 9BW, UK

WEF GCI Rank 2012
1
3
7
2
10
4
11
26
8
6
13
17
5
25
14
21
19
24
16
15
9
20
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Global Rank
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

2006 2012
Norway Denmark
Iceland China
Czech Republic Saudi Arabia
New Zealand New Zealand
Hungary Luxembourg
Luxembourg Ireland
China India
Estonia Iceland
Spain Indonesia
Thailand Puerto Rico
Indonesia Estonia
South Africa Portugal
Slovak Republic Czech Republic
Poland Spain
Portugal Costa Rica
Russian Federation Lithuania
United Arab Emirates Brazil
Lithuania Chile
Slovenia Italy
Turkey Turkey
Brazil Hungary
Chile Kenya
Italy Thailand
Costa Rica Oman
Greece Jordan
Vietnam South Africa
Kenya Slovenia
Romania Panama

Top 5 Europe 2012

Rank
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Country EmTech Score (1-7)
Switzerland 5.33
Finland 5.32
Sweden 5.16
Germany 5.04
UK 5.04
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WEF GCI Rank 2012

12
29
18
23
22
27
59
30
50
31
34
49
39
36
57
45
48
33
42
43
60
106
38
32
64
52
56
40
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Top 5 Americas 2012

Rank
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Country
us
Canada
Puerto Rico
Costa Rica
Brazil

Top 5 Asia 2012

Rank
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Country
Singapore
Japan
Taiwan, China
Malaysia
Korea, Rep

Top 5 Middle East 2012

Rank
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Country
Qatar
Israel
UAE
Saudi Arabia
Oman

EmTech Score (1-7)
5.31

4.76

4.1

3.92

3.9

EmTech Score (1-7)
5.19

5.19

5.03

4.8

4.7

EmTech Score (1-7)
5.13

5.08

4.7

4.52

3.8
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The Full List of Scores (144 economies)

2012 EmTech Index

Country 2012 Score
Switzerland 5.33
Finland 5.32
United States 5.31
Singapore 5.19
Japan 5.19
Sweden 5.16
Qatar 5.13
Israel 5.08
United Kingdom 5.04
Germany 5.04
Taiwan, China 5.03
Belgium 4.99
Netherlands 4.96
Malaysia 4.80
Canada 4.76
France 4.70
Korea, Rep. 4.70
United Arab Emira: 4.70
Austria 4.61
Norway 4.60
Hong Kong SAR 4.58
Australia 4.57
Denmark 4.54
China 4.52
Saudi Arabia 4.52
New Zealand 4.44
Luxembourg 4.41
Ireland 4.36
India 4.33
Iceland 4.32
Indonesia 4.23
Puerto Rico 410
Estonia 4.09
Portugal 4.09
Cientifica Ltd 4 The Grove, lIkley, LS29 9BW, UK
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Country 2012 Score
Czech Republic 4.04
Spain 4.02
Costa Rica 3.92
Lithuania 3.91
Brazil 3.90
Chile 3.90
Italy 3.88
Turkey 3.87
Hungary 3.85
Kenya 3.84
Thailand 3.81
Oman 3.80
Jordan 3.79
South Africa 3.79
Slovenia 3.78
Panama 3.78
Mexico 3.78
Barbados 3.78
Cyprus 3.77
Malta 3.77
Iran, Islamic Rep. 3.76
Ukraine 3.72
Sri Lanka 3.71
Azerbaijan 3.71
Poland 3.70
Bahrain 3.66
Pakistan 3.66
Brunei Darussalarr 3.65
Rwanda 3.65
Colombia 3.64
Senegal 3.63
Nigeria 3.61
Russian Federatior 3.60
Montenegro 3.59
Philippines 3.56
Cambodia 3.56
Latvia 3.55
Vietnam 3.54
Morocco 3.54
Croatia 3.52
Zambia 3.52
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Country 2012 Score
Bosnia and Herzec 3.49
Tajikistan 3.49
Gambia, The 3.48
Botswana 3.46
Liberia 3.46
Lebanon 3.45
Romania 3.45
Slovak Republic 3.43
Argentina 3.42
Bulgaria 3.40
Greece 3.40
Guyana 3.40
Cameroon 3.39
Uruguay 3.39
Ecuador 3.39
Mauritius 3.37
Guatemala 3.37
Kazakhstan 3.36
Kuwait 3.35
Bolivia 3.35
Uganda 3.34
Tanzania 3.34
Egypt 3.32
Trinidad and Toba¢ 3.31
Benin 3.30
Ghana 3.29
Mongolia 3.26
Armenia 3.23
Jamaica 3.22
Madagascar 3.21
Mali 3.21
Peru 3.19
Serbia 3.17
Seychelles 3.16
Céte d'lvoire 3.13
Macedonia, FYR 3.13
Namibia 3.11
Burkina Faso 3.11
Honduras 3.10
Albania 3.09
Malawi 3.09
Cientifica Ltd 4 The Grove, lIkley, LS29 9BW, UK
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Country 2012 Score
Dominican Republ 3.05
Ethiopia 3.04
Bangladesh 3.00
Venezuela 3.00
Chad 2.99
Nicaragua 2.98
Georgia 2.97
El Salvador 2.92
Cape Verde 2.90
Zimbabwe 2.90
Mozambique 2.89
Nepal 2.89
Suriname 2.86
Mauritania 2.84
Guinea 2.84
Paraguay 2.81
Moldova 2.80
Libya 2.78
Gabon 2.70
Timor-Leste 2.60
Swaziland 2.57
Algeria 2.55
Lesotho 2.55
Kyrgyz Republic 2.47
Burundi 2.43
Sierra Leone 2.42
Haiti 2.39
Yemen 2.38
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