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In a world that is changing at an ever-increasing pace, 
knowledge is what differentiates thriving nations from struggling 
ones. Scientific research is our most valuable tool to produce new 
knowledge and thus, we must ensure that it is given the right 
amount of funding to protect and enhance the development and 
well-being of our societies.

As the world changes, societies must adapt to the new 
scenarios and develop new tools to improve the likelihood of 
survival of our species.

As the population grows in numbers, we will need better tools 
to farm and harvest food, water and energy in a sustainable way.

An ageing population means that we must cure new set of 
diseases and medical conditions.

Longer lives means a longer work life, hence the need for 
new laws and social infrastructures.

The worsening climate change situation and tragic effects on 
hundreds of millions of people throughout the Globe, means 
that we might need to start looking at the Space as our next 
frontier of development.

“Believing in science means 
believing in the future”

Umberto Veronesi
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Whatever the changes we face, the answers can be found only 
through rigorous investment strategies in scientific research and 
while single countries can fare well alone, collaboration between 
nations could pave the way for a new scientific Renaissance, 
improving the lives of all the citizens of the Earth.

To spur a global scientific effort towards research, someone 
must lead the others by example and who is better for this task 
than the members of the Group of Seven?

Canada, France, Germany, Italy, Japan, the United Kingdom, 
and the United States are already a lighthouse among the World’s 
nations for their excellent democratic standards, lifestyle, 
stability and industrial achievements. This is the time to step up 
the efforts and join forces to create a shared model of scientific 
research funding, promoting merit, excellence and fairness, 
and paving the way for the other nations to do the same and 
work towards one collective goal: the survival of humanity.

In this Paper, which we have aptly named “The Role of Re-
search in Promoting Future Technologies and Innovations, and 
its Funding Mechanisms”, first, we contextualized the impor-
tance of scientific research today, comparing the G7 countries’ 
contributions to the cause; then we analyzed Italy, which holds 
the Presidency of the G7 Summit’s 43rd edition; and finally we 
developed a model of scientific research funding mechanisms 
that would consider all the stakeholders and grant the best 
outcome for everyone.

Before inviting you to read the paper, I would like to express 
my most sincere gratitude to Fondazione Telethon for their 
invaluable support and The European House - Ambrosetti 
Working Group: Alessandro Braga, Federico Jarach, Cetti 
Lauteta, Paola Pedretti and Vera Scuderi, who all contributed 
to the development of this Position Paper.
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We live in an age of great changes and transformations where 
trends become exponential and their impacts affect people all 
over the world, some with everlasting effects. 

Megatrends are a set of powerful social, technological, 
demographical and environmental forces of change that 
are transforming our world and redesigning the economic, fi-
nancial and geopolitical landscapes.

Their strength lies in being only partially tied to single coun-
tries’ policies or international organizations’ strategic decisions, 
which can slow or accelerate the megatrends course, but cannot 
stop it, nor reverse it.

Like all forces of change, megatrends pose risks and 
opportunities. The differences with smaller trends are 
the strength and depth of the elements that make up their 
foundations and that make their consequences relentless and 
irreversible. All this enables megatrends to affect society, 
the economy, everyday life, and future global scenarios in a 
profound and meaningful way.

The importance of scientific
research

1.1
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Figure 1.1 |
Megatrends. 

Source: The European 
House - Ambrosetti 

elaboration, 2017

Megatrends do not impact vertical industries or parts of 
everyday life, but rather cut across multiple areas and affect all 
facets of society and of life on Earth in general.

From a geopolitical standpoint, we are witnessing a migra-
tion of power and influence between the West and the 
East of the World. Growth in Western Countries has long reached 
its peak and has slowed down, if not stopped altogether. Asia and 
Africa, on the other hand, have high growth rates and are under-
going a deep transformation: from labor and production centers, 
to consumer societies, thus rebalancing the global status quo.
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Today, the competition among geographical territories has 
broadened, becoming more intense and involving areas that were 
not considered attractive destinations, until a few decades ago. 
A case in point is the development of Africa, which, from being 
a “lost continent”, is today one of the areas of great economic 
ferment1, or countries such as Iran or Cuba that following 
decades of being closed to the outside world are opening once 
again to trade relations2. Another area with high potential 
for international investors is that of the ASEAN countries. If 
considered as a single country, it would be the sixth largest 

Figure 1.2 |
GDP growth 2016 
(annual %). 
Source: The European 
House - Ambrosetti 
elaboration of World 
Bank national accounts 
data and OECD National 
Accounts data files, 
2017

< -7.00

-7.00 - -0.78

-0.78 - 1.76

1.76 - 3.40

> 3.40

1 According to the estimates in UNCTAD’s World Investment Report 
2017, foreign direct investment flows into Africa will increase by 10% over 
2016, reaching $65 billion.

2 In 2016, Iran attracted Foreign Direct Investment worth $3.4 bil-
lion, up 64% on the previous year. Source: UNCTAD, 2017.
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economy in the world (becoming fourth over the next decade) 
and second in terms of attracting Foreign Direct Investment3.

While the big picture shows that in 2016 Foreign Direct 
Investments (FDI) were higher in Developed Economies versus 
Developing and Transition ones (59.1% vs. 37% vs. 3.9%), the 
trend in the period 2005-2016 shows a different facet of the 
story. Between 2005 and 2016, FDI in Developed Economies 
dropped by 2% on a global scale (61% to 59%), whereas, instead, 
FDI in Developing Economies grew by 2% (35% to 37%).

The growth in FDI for Developing Economies has been led 
by Asia (+2%). On the other side of the spectrum, Developed 
Economies have been penalized by the performance of Europe 
(-19%), whose decline outweighed the other countries’ perfor-
mances (America +11%, Oceania +6%).

As for monetary values, Developed Economies had FDI 
for 588 billion US$ in 2005 and 1.032 billion US$ in 2016; 
Developing Economies had FDI for 340 billion US$ in 2005 
and 646 billion US$ in 20164.

Figure 1.3 |
Foreign Direct 

Investment flows by 
groups of economies 

and percentage values 
compared with the world 

total, 2005-2016 trend 
and 2016. 

Source: The European 
House - Ambrosetti 

elaboration of UNCTAD 
data, 2017

Developed
Economies

Developing
Economies

Transition
Economies

$1,032 bn

$646 bn

$68 bn

2005 2016

37.0%

59.1%

3.9%

3 Source: The European House – Ambrosetti data elaboration, 2017.
4 Foreign direct investment: Inward flows and stock, annual, 2006-

2016, UNCTAD, 2017
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Although the absolute value of FDI in 2016 was still higher 
in Developed Economies than in Developing Economies, Figure 
1.3 shows an almost linear growth of the FDI flow for Developing 
Economies, but a fluctuating trend for Developed Economies, 
with peaks of highs and lows. If these trends hold on, we 
might assist, in the long run, to a shift of foreign investments 
attractiveness from Developed Economies to Developing ones.

These trends exert pressure on consolidated positions among 
other countries (especially Europe) and the trend in Foreign 
Direct Investment mirrors this change as well. It should also be 
noted that these investments are significant not only because of 
the amounts of capital involved, but also the indirect effects they 
trigger in an economic system. The European House - Ambrosetti 
has calculated that on average, within the European context and 
over a period of 2-3 years, 1 Euro of Foreign Direct Investment 
generates a spin-off of an additional 4.9 Euros in GDP.

Figure 1.4 |
Level of Foreign Direct 
Investment stock by 
geographical area (%, 
2000, 2016). 
Source: The European 
House - Ambrosetti 
elaboration of UNCTAD 
data, 2017
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Along economic and political transformations, we will also 
experience profound demographic changes. The United Nations 
projections5 for 2050 indicate how the world’s population could 
grow up to 9.8 billion people, but in a non-homogeneous way.

Figure 1.5 |
World population 

projections 2015-2050. 
Source: The European 

House - Ambrosetti 
elaboration of World 

Bank data, 2017
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5 World Population Prospects: The 2017 Revision, United Nations, 2017.

The growth will be lead, in part, from the 47 least Developed 
Countries where the fertility rate is around 4.3 births per 
woman and whose population will grow from 1 billion today, 
to 1.9 billion in 2050. African countries’ fertility rate was 4.7 
births per woman in the period 2010-2015. By contrast, in the 
same time frame, the fertility rate in Europe was 1.6 births per 
woman. The population growth will reflect these statistics: Asia 
is expected to grow from 4.4 billion inhabitants in 2015 to 5.3 
billion in 2050 (54% of the global population); Africa, where 
the population of 26 countries is expected to at least double by 
2050, will grow from 1.2 billion people in 2015 to 2.5 billion by 
2050 (25% of the global population); the rest of the world will 
grow far less, passing from 1.8 billion in 2015 to 2 billion in 
2050 (20% of the global population).
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As for the single countries, India is poised to surpass China as 
the most populated country by 2024, while Nigeria is expected 
replace the United States in 3rd place by 2050 (up from today’s 
7th place).

Flows of migrants and refugees between countries 
will not compensate for the low fertility rates in Developed 
Countries, but might help to ease some of the effects of the 
overall ageing population, a trend that will see the number 
of people aged 60 or over double by 2050 and triple by 2100, 
from the current 962 million to 3.1 billion, a phenomenon that 
will also cause a decline in the workforce6.

Many countries will need to extend their working age to avoid 
disrupting public accounts, and workers will have to acquire 
new skills and knowledge. Policy interventions will, therefore, 
be required to regulate the raising of retirement age, to adapt 
the tax system and to maintain health sustainability, which will 
face new challenges with broad development potential in the 
medical and healthcare industries.

As the population grows, so does the urbanization rate. 
An increasing number of people will flock to cities, especially 
in developing regions with a higher demographic growth, like 
Africa and Asia. Crowded cities will need to reconsider their 
infrastructures and redesign the urban life of people by using 
technologies to make cities smart and sustainable. These “smart 
cities” of the future will use cloud technology, mobile devices, 
Big Data analysis and social networks to automate and connect 
urban services while promoting eco-friendly practices.

6 World population to hit 9.8 billion by 2050, despite nearly universal 
lower fertility rates, United Nations, 2017.
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7 World Urbanization Prospects, United Nations, 2014.
8 Global Trends 2030: Alternative Worlds, The National Intelligence 

Council, December 2012.2016, UNCTAD, 2017
9 How the World Passed a Carbon Threshold and Why It Matters, Ya-

leEnvironment360, 2017

Estimates7 by the United Nations indicate that by 2050 the 
urban population could be 66% of the total global population, 
compared to 54% today and 30% in 1950. With cities as populated 
as countries, if not more, it is not be farfetched to imagine a 
scenario where actual “city states” will compete with other cities 
to attract investments and talents. 

Meanwhile, the growth of the world’s population, the 
increased urbanization rate and global economic activity 
will further boost the effects of climate change and the 
scarcity of resources. In 2030, we will need 50% more 
energy, 40% more water and 35% more food to meet the 
needs of all the inhabitants of the Planet8. In this scenario, the 
shortage of natural resources could become one of the 
major causes of conflict between countries that will have 
difficulty in ensuring the well-being of their citizens. 

As for the environment and the issue of climate change, 2016 
marked the first time in several million years that atmospheric 
concentrations of CO2 passed 400 parts per million (ppm)9. Even 
if we managed to magically cut man-made emission tomorrow, 
CO2 concentration levels would not drop immediately, but even 
more worryingly, to get back at pre-industrial levels of 280 ppm, 
planet Earth would need around 10,000 years to completely 
absorb our emissions. 

Pessimistic scenarios would have us to reach levels of 2000+ 
ppm by the year 2300, with a temperature rise of a staggering 
9 degrees Celsius and a climate comparable to when dinosaurs 
were roaming the Earth. Another scenario predicts a peak in 
ppm by 2080 and then a levelling of CO2 concentration levels of 
around 700 ppm, which would lead to an increase in temperature 

Chapter 1
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of more than 3 degrees Celsius. The most optimistic scenario 
sees the peak of the emissions in 2020 and then a decline that 
would bring CO2 concentration levels down below the 400-
ppm threshold between 2100 and 2200, with an increase in 
temperature held under 1 degree in the long term. So far, we 
have witnessed an exacerbation of the effects of natural disasters, 
which are becoming more frequent, powerful and unpredictable10. 
Impacts on the global economy will be significant too. 

According to a study11 published on Nature in 2015, 
“unmitigated warming is expected to reshape the global 
economy by reducing average global incomes roughly 23% 
by 2100 and widening global income inequality, relative to 
scenarios without climate change.”

To face these challenges and improve people’s lives, we will 
need to shape new industries and business models on a 
global scale.

The concept of “circular economy” will become more com-
mon. It is a system in which all economic activities are orga-
nized so that the waste produced from each activity becomes a 
resource for someone else or some other activity. The circular 
economy defines an economic system designed to regenerate 
on its own, as opposed to what has so far been largely a “linear 
economy”, according to which the life cycle of a product ends 
with its consumption.

Another significant and profound impact (economic, envi-
ronmental and geopolitical) will be the decline in dependence 
on fossil fuels (oil, coal and gas) in favor of the implementation 
of efficient plants capable of using renewable energy resources 
(e.g. solar, wind, geothermal).

Rapid, relentless and exponential advancements 
in technology fit in this scenario as well. As hi-tech devices        

11 Global non-linear effect of temperature on economic production, 
Marshall Burke, Solomon M. Hsiang & Edward Miguel, 2015.
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become increasingly more powerful and accessible, the chances 
of someone stumbling into incredible scientific discoveries get 
higher and higher. With the spread of the Internet, the adoption 
time of technological innovations has been radically reduced. 
Time and space dimensions have flattened and, consequently, 
the physical and geographical boundaries have disappeared.

All past Industrial Revolutions have had their enablers: the 
steam engine for the 1st Industrial Revolution, mass production 
for the 2nd Industrial Revolution, computers and robots in the 
early 1970’s for the 3rd Industrial Revolution. The 4th Industrial 
Revolution, characterized by the interconnection between the 
physical and the digital realms, is no different. Its enablers are 
a range of highly advanced technologies such as: The Internet 
of Things, Big Data Analytics, Cybersecurity, Cloud Computing, 
Additive Manufacturing, Robotics, Augmented Reality, Artificial 
Intelligence and Cognitive Computing. 

The 4th Industrial Revolution or Industry 4.0 will transform 
the way companies do business; it will make them more flexible 
towards the market changes, faster in listening and answering 
to their clients’ requests, more efficient inside their factories, 
and more effective in creating personalized products and ser-
vices. 

Innovation, and change in general, are undergoing a phase 
of continuous acceleration, change is becoming exponential 
rather than linear12. To be able to face the challenges that lie in 
front of us, which we mostly cannot even imagine yet, scientific 
research must gain an increasingly important place in modern 
societies. 

In the ultra-wide spectrum of possibilities for research, there 
are a few fields that today are in strong need for scientific ad-
vancements, especially considering the megatrends described 
in the previous paragraphs.

12 The Fourth Industrial Revolution: what it means, how to respond, 
World Economic Forum, 2016.
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Figure 1.6 |
Fields of research ripe for 
new innovations. 
Source: The European 
House – Ambrosetti, 
2017
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Bio-economy

Energy

Environmental Security

Cybersecurity and Defense

Digital Innovation and Technologies

• Life Sciences – to face the issues that arise from an 
ageing population, such as ensuring a high quality of 
life for older people, by combating neurodegenerative 
diseases and other ailments.

• Bio-economy – to find solutions for the inevitable 
scarcity of natural resources, like food and water, that we 
will face as the global population grows.

• Energy – to face the issue of environmental sustainability, 
especially in the context of a continuous increase in energy 
demand, where the availability of energy will be a critical 
factor for economic development and geopolitical status.

• Environmental Security – to study solutions and 
remedies to natural disasters and climatic changes, for 
example by building a capillary prevention network and 
adjusting the existing infrastructures.
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• Cybersecurity and Defense – to safeguard the 
well-being of citizens all around the world in the age of 
terrorism after 9/11, and to face the ever-growing threats 
to national security, infrastructures, and digital networks 
posed by hackers and cyber-terrorists.

• Digital Innovations and Technologies – to develop 
tools and instruments that can improve people’s quality of 
life and global productivity, while reducing inequalities.
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The G7, or Group of Seven, is a group of countries that in-
cludes Canada, France, Germany, Italy, Japan, the United 
Kingdom, and the United States. 

G7 countries account for:

• 10% of the World’s total population (758 million vs. 
7,355 million)13.

• 46% of the World’s total GDP (34.5 trillion US$ vs. 74.6 
trillion US$)14.

• 34% of the World’s total Exports of goods and services 
(7.2 trillion US$ vs. 21.3 trillion US$)15.

• 76% of the OECD countries’ total Gross Domestic Expen-
diture on R&D (920 billion US$ vs. 1,204 billion US$)16.

G7 Ministerial Meeting Science 1.2

Its members funded the organization to 
facilitate shared macroeconomic initiatives with 

the goal of studying short-term economic policies to 
monitor developments in the global economy and     

assess economic policies.

13 Population, total, 2015, The World Data Bank.
14 GDP (current US$), 2015, The World Data Bank.
15 Exports of goods and services (current US$), 2015, The World 

Data Bank.
16 Gross Domestic Expenditure on R&D -- GERD (current PPP $), 

2014, OECD.

The first Summit was held in 1975 and since then the Heads 
of State and of Government of the member countries meet 
annually. Starting in 1987, the G7 finance ministers have met 
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2 to 4 times a year. Every year one of the members holds the 
presidency, and 2017, the Summit’s 43rd edition, marks 
Italy’s 6th presidency.

The European Economic Community, now European Union, 
was first invited to attend the G7 Summit, as a non-enumerated 
member, by the British in 1977. The EU is represented at Sum-
mits by the President of the European Commission and, since 
2009, by the President of the European Council as well. 

The G7 Summits are characterized by a relaxed approach 
between the leaders, who can freely discuss and address the main 
themes on the agendas with one another, during brief meetings 
in intimate venues. The Sherpas (the leaders’ trusted aides) are 
responsible for drafting the text and the resulting joint declaration 
(Final Communiqué), which is then signed by the participating 
Heads of State and of Government and that contains the political 
pledges developed during the Summit.

In the late 1990’s, the need for a more in-depth, technical 
approach to key international issues, prompted the members 
of the (then) G8 to hold the first thematic Ministerial Meetings. 
The G7 Ministers’ Meetings take place before and after the G7 
Summit.

The Ministerial Meetings (MM) of the 43rd edition 
are: the MM Culture, the MM Energy, the MM Foreign Affairs, 
the MM Finance, the MM Environment, the MM Transport, the 
MM Industry/ICT, the MM Science, the MM Labour, the MM 
Agriculture, the MM Health.

Even if these meetings are independent from the Summit 
of the Heads of State and of Government, some of the most 
important conclusions are reflected in the Final Communiqué 
issued at the end of the G7 Summit.
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The G7 Ministers of Science and Technology gathered for the 
first time in 2008, in Okinawa, during Japan’s presidency. After 
gathering in Berlin in 2015 and in Tsukuba in 2016, this year, 
in 2017, the Ministerial Meeting Science will be held in 
Turin, with a focus on the importance of human capital and 
new skills considering the ongoing 4th Industrial Revolution.

In this context, The European House - Ambrosetti is proud 
to have been presented with the prestigious task of writing 
this Position Paper on such a fundamental topic. This Paper is 
part of the 3rd edition of The European House - Ambrosetti’s 
Technology Forum Life Sciences17, which brings together top 
national and international experts in the field of Life Sciences to 
address the most important issues in the field and strengthen the 
Italian ecosystem of innovation and research. An appointment 
now established as a fundamental and recurrent stage of the 
National Agenda, so that the Life Sciences sector positioning 
in Italy can be consolidated and communicate its excellence 
nationally and internationally.

The Side Event, under the auspices of the Italian Presidency 
of the G7, addresses a priority theme for the country’s economic, 
cultural and social development: “The Role of Research in 
Promoting Future Technologies and Innovation, and its 
Funding Mechanisms”.

We would like to thank our project partner, Fondazione 
Telethon, and all the business community experts and represen-
tatives who have offered ideas, contacts and contributions.

In particular, we thank for their contributions: Andrea Ballabio  
(Scientific Director and Principal Investigator, TIGEM; 
Professor of Medical Genetics, Department of Translational 
Medicine, University of Naples “Federico II”, Italy, Professor, 
Department of Molecular and Human Genetics, Baylor College 
of Medicine, Jan and Dan Duncan Neurological Research 

17 For more information – “Il ruolo dell’ecosistema dell’innovazione 
nelle Scienze della Vita per la crescita e la competitività dell’Italia”
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Institute, Houston, TX, USA). Mario Calderini (Member of 
Technical Secretariat of MIUR; Sherpa G7 Science) Luigi 
Nicolais (President, COTEC; Scientific Advisor, Ministry 
of Education, University and Research, Italy); Francesca 
Pasinelli (General Director, Fondazione Telethon); Riccardo 
Pietrabissa (Integrated Transfer Technology Coordinator 
Bergamo, Brescia, Pavia, Milano Bicocca); Leonardo Vingiani 
(Director, Assobiotec).

For the 4th consecutive year, The European House - Ambro-
setti is among the Best Private Think Tanks worldwide. It is the 
only Italian firm included in the “University of Pennsylvania 
2016 Global Go To Think Tanks Report”, which presents an 
international ranking of organizations that provide economic, 
political and strategic analysis. More specifically, The European 
House - Ambrosetti has been nominated—in the “Best Private 
Think Tanks” category—the No. 1 Think Tank in Italy, ranking 
in the European top ten and in the World’s top one-hundred 
most-esteemed independent Think Tanks, out of 6,846 Think 
Tanks globally.

The operational aspects of the initiative – and this position 
paper – are overseen by The European House - Ambrosetti 
Working Group, comprised of: Alessandro Braga, Federico 
Jarach, Cetti Lauteta, Paola Pedretti and Vera Scuderi. The 
Working Group is supervised by Valerio De Molli, Managing 
Partner of The European House - Ambrosetti.
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To map the process of research’s funding mechanisms, one 
needs first to figure out the key stakeholders and understand 
the national and international scenario where research is con-
ducted. Therefore, it is useful to compare and analyze the main 
variables that differentiate the countries of the G7 in the fields 
of science, technology, and education.

The Group of Seven includes Canada, France, Germany, 
Italy, Japan, the United Kingdom, and the United States, but, 
since 1977, key figures representing the European Union have 
been attending the Summits as well. For this analysis, we have 
decided to exclude data from the EU because it would not allow 
to have a clear picture of the other countries involved.

The first two considerations that we should make to have 
the right perspective are: 1) understanding how much of the 
World’s total population lives in G7 countries, and 2) how much 
of the World’s Gross Domestic Product (GDP) is attributable to 
G7 countries.

Science and innovation in the 
G7 countries: a comparative 

analysis 

1.3

Chapter 1



© The European House - Ambrosetti
25

Capitolo  

10%

90%

G7 Countries

Non-G7 Countries

7.35 billion
people

Figure 1.7 |
Population of G7 

Countries vs. Non-G7 
Countries (%, 2015), 

World Bank

In 2015, the Group of 7’s population accounted for “only” 
10% of the World’s total population, with 758 million people 
within a total of 7,355 million people worldwide. Among the 
10% share of population of G7 countries, the largest group 
(42%) is represented by the United States, with more than 
320 million people, followed by Japan (17%) and Germany 
(11%); France, the United Kingdom and Italy all have a simi-
lar population (respectively 9%, 8%, 8%); Canada closes the 
ranking with a little less than 36 million people (5%).
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The next statistic to analyze is the World’s GDP and the im-
pact of G7 countries on the total. Figure 1.9 shows the trend line 
of the World’s GDP growth from 2006 until 2015: 

• The global GDP has grown from 51.3 trillion US$ in 
2006, to 74.6 trillion US$ in 2015. This chart goes back 
only as far as 2006, but the growth curve would be much 
steeper if we considered all the years from 1960, when the 
World’s GDP was a mere 1.4 trillion US$18.

• In the last 10 years, there have been two inflections of 
the World’s GDP, one between 2008 and 2009 due to 
the 2008 financial crisis, which originated in 2007 with 
a crisis in the subprime mortgage market in the US, 
when the global GDP dropped from 63.3 trillion US$ to 
60.1 trillion US$. The second inflection point happened 
between 2014 and 2015, when the GDP dropped from 78.9 
trillion US$ to 74.5 trillion US$ and whose causes can be 
traced to multiple factors, including, but not exclusively, 
the collapse of oil prices, the Russian financial crisis due 
to a collapse of the ruble, the Brazilian economic crisis, 
and the 2015 Chinese stock market crash.

50

55

60

65

70

75

80

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

tr
ill

io
n

Figure 1.9 |
World Gross Domestic 
Product (GDP) (trillion 
US$, 2006-2015), World 
Bank

18 GDP (current US$), World Bank, 2017
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But Figure 1.9 does not give us the picture of G7 countries’ 
impact on the World’s GDP, nor how the balance has changed 
in the last decade. We can look, then, at Figure 1.10, which 
illustrates that the share of the World’s GDP attributable to the 
countries of the G7 has shrunk considerably in favor of Non-G7 
countries, although the absolute values have grown. In 2006, 
the G7 countries’ GDP was 29.6 trillion US$ against 21.6 trillion 
US$ of the rest of the World; in 2015 the picture flipped, with 
G7 countries contributing with 34.4 trillion US$ and Non-G7 
countries with 40.1 trillion US$. 
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G7 countries vs. 
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The predominance of the United States among G7 countries 
is even more impressive when looking at their economic 
output compared to the rest of the Group of 7. In 2015, the US 
accounted for 52% of the G7’s GDP, 18 trillion US$, whereas 
the rest of the Group combined GDP was 16.4 trillion US$. It 
must be noted that Italy, although on par with France and the 
UK in terms of population, displays a weaker economy, with a 
GDP only slightly higher than Canada’s, with 1.8 trillion US$ 
against 1.5 trillion US$. As for the other countries’ GDP in 2015, 
France had 2.4 trillion US$, Germany 3.4 trillion US$, Japan 
4.4 trillion US$, and the UK 2.9 trillion US$.
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Figure 1.12 depicts the G7 countries’ Gross Expenditure in 
Research and Development (GERD) as a percentage of the 
GDP. GERD is defined as the total intramural expenditure on 
research and development performed on the national territory 
during a given period19. Japan leads the pack with 3.49% of its 
GDP invested in R&D, and it is behind only Israel (4.25%) and 
the Republic of Korea (4.23%) in OECD statistics for the year 
2015. Among the G7 countries, Germany has risen, in the last 
decade, from the 3rd best spender, to 2nd position, overcoming 
the United States (2.87% vs. 2.78% in 2015)20. 

19 Glossary of statistical terms, OECD Frascati manual, Sixth edition.
20 OECD (2017), Gross domestic spending on R&D (indicator). doi: 

10.1787/d8b068b4-en (Accessed on 27 July 2017).
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In general, all the countries but Canada have invested 
more in GERD as % of GDP in 2015 than they did in 2006. 
The country with the largest growth has been Italy with an in-
crease of 23%, followed by Germany with a +17%, France and 
the United States with a +9% each, the UK with a +7%, and 
Japan with a +2%. Whereas Canada registered a -18% (2006 
vs. 2014, its latest available year).
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We can then go one level deeper into our analysis of GERD 
investments and look at the source of the funds for each of 
the countries in the G7. The OECD database, which we used 
to collect this data, identifies four sources of funds: Private 
(or Industry), Public (or Government), Higher Education, and 
Private non-profit. For the scope of our analysis, we will focus 
only on the Private and Public sources of funds, while the other 
two categories are identified by the tag “Other”. 

Figure 1.13 shows the division of the funds sources in 2014 
(the year with the latest available data for all countries). We can 
observe how Japan is the G7’s country where R&D investments’ 
Private component is stronger, while Italy is the country where 
the Public actor has the most prominent role.
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The G7 countries represent a beacon of economic success 
among the nations of the World. But the global scenario is 
shifting towards a new status quo, which may eventually cause 
some of the members of the G7 to lose their strategic position as 
leaders of the economic world.

With 46% of the World’s total GDP21, but only 10% of the 
World’s total population22, this group of countries has a great 
opportunity to be at the forefront of the path to excellence in fi-
nancing scientific research and to lead all the other countries by 
example, consolidating their positioning while improving their 
scientific and innovative ecosystems.

21 GDP (current US$), 2015, The World Data Bank.
22 Population, total, 2015, The World Data Bank.
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Italy’s role and excellence in 
scientific research

2.1

The scientific excellence of Italian research is recognized 
internationally, notwithstanding the coexistence of elements 
of strong positivity, such as the quality and productivity of 
researchers, with critical ones that hinder the transformation 
of excellent results into the creation of value, employment and 
growth for the country.

Italy has had a glorious history in the international scientific 
arena, as its 12 Nobel prizes awarded in scientific fields can attest 
to: 5 in Medicine (C. Golgi in 1906, S. Luria in 1969, R. Dulbecco 
in 1975, R.L. Montalcini in 1986, M. Capecchi in 2007), 5 in 
Physics (G. Marconi in 1909, E. Fermi in 1938, E.G. Segrè in 
1959, C. Rubbia in 1984, R. Giacconi in 2002), 1 in Chemistry 
(G. Natta in 1963), and 1 in Economic Sciences (F. Modigliani in 
1985)23. (Ed. the other 5 Nobel prizes were awarded for merits 
in Literature)

Italy ranks 1st in Europe for number of scientific publications 
per researcher; the average number of citations obtained through 
these publications (15.8) is comparable to that of Germany 
(17.3) and France (16.8), and is particularly high in engineering 
and medicine.

23 Nobelprize.org, 2017
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Figure 2.1 |
Number of publications 

per researcher in Europe 
(2013), OECD, Scimagojr, 

2017

Another indicator used to evaluate the quality of researchers 
is the “h-index”, created in 2005 by J. E. Hirsch to quantify the 
productivity of a scientist based on both the number of publi-
cations and the number of quotes received, a method that has 
the advantage of combining quantity (number of articles) with 
quality (number of citations) into a single indicator. A census 
on the top Italian scientists was created based on this index 
and it highlighted that the fields of excellence were Biomedical 
Sciences, Astrophysics, and Medicine. The Italian researcher 
with the highest h-index score, Professor Carlo Croce, whose 
study focuses on Cancer, Genetics, Leukemia, and microRNA, 
was ranked in the global Top-20 in February 201724.

In the ERC Consolidator Grant 2016 Call, Italian researchers 
ranked 2nd for number of grantees (38 on a total of 314 grants 
awarded). Once again, a testimony to Italy’s scientific excellence.
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24 1612 Highly Cited Researchers (h>100) according to their Google 
Scholar Citations public profiles, 2017.
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Another evidence of Italy’s scientific excellence is its 
positioning in the pharmaceutical scenario in Europe, where 
it ranked 2nd in 2016 for pharmaceutical production, with the 
expectation to become the 1st manufacturer in the medium 
term. In fact, among the Big EU, Italy accounts for 26% of total 
pharmaceutical production and 19% of total sales25. According 
to the same source, because of the increased quality of medicines 
and vaccines exported all over the world, Italy has also the 
highest growth of pharma export in Europe; the average value 
of export registered a growth of +18% in 2010-2016.

Italy is also a force to be reckoned with in terms of manu-
facturing. The country was ranked 4th among European coun-
tries in high-technology manufacturing, with €142 billion pro-
duced in 2015, behind France with €222 billion, the United 
Kingdom with €275 billion, and Germany, which was ranked 1st 
with €291 billion26. 

In 2015, Italy ranked 4th in the World for added value 
produced by manufacturing, with 258 billion US$, and 7th for 
exports in manufacturing, with 459 billion US$.

Figure 2.2 |
ERC Consolidator Grant 
2016 – Grantees by 
nationality, ERC, 2017
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25 FARMINDUSTRIA, Facts&figures of pharmaceutical industry in 
Italy, 2017.

26 High-technology sectors (high-technology manufacturing and 
knowledge-intensive high-technology services), Eurostat, 2017.
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27 OECD (2017), Life expectancy at birth (indicator). doi: 
10.1787/27e0fc9d-en (Accessed on 20 July 2017).

Figure 2.3 |
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Bank, 2017

Figure 2.4 |
Exports in manufacturing 
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World Bank 2017
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A set of geographical and lifestyle assets that are typical of 
the Italian peninsula and of the culture of its people, have made 
Italy the country with the 4th highest life expectancy at birth27.
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Moreover, according to Bloomberg 2017 Healthiest Coun-
tries Index28, Italy ranks 1st preceding Iceland, Switzerland, 
Singapore, and Australia that complete the Top-5 of countries 
with the overall healthiest environments. It is no accident, 
then, that Italian scientists are so keen and excel in clinical 
research where they have a glowing reputation on key areas 
such as oncology, hematology, immunology, neurology, liver 
diseases, rare diseases.

2.1.1 Case study: Human Technopole

It is in this scenario that, in February 2016, The Italian Institute 
of Technology (IIT) with the Politecnico di Milano, the University 
of Milan and the University of Milano Bicocca, in collaboration 
with the institutes of clinical and hospital research in Milan, 
the Edmund Mach Foundation in Trento, the Foundation ISI 
in Turin, CINECA in Bologna and CREA, presented to the 
then Prime Minister, Matteo Renzi, the scientific project called 

Figure 2.5 |
Life expectancy at birth 
(years, 2014), OECD, 
2017

28 Bloomberg 2017 Healthiest Countries Index is based on data from 
the WHO, the UN Population Division, and World Bank. The countries are 
graded based on variables such as life expectancy, causes of death and health 
risks ranging from high blood pressure and tobacco use to malnutrition and 
the availability of clean water
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“Human Technopole, ITALY2040”. The project promotes a 
multidisciplinary and integrated approach to health and aging 
by combining medicine, big data, nanotechnology and nutrition 
together with the aim of creating new scientific knowledge and 
new technologies. The challenge is to make Italy one of the 
world’s leading countries in human and long life technologies.

The project “Human Technopole, ITALY2040”, plans to set 
up a workshop center in the former Expo 2015 area in Milan. The 
facility will host approximately 1,500 researchers, technicians 
and administrators. Other laboratories will be developed within 
partner research institutes, as Outstations. The start-up phase 
is planned to last for 3 years; afterwards, an initial evaluation 
will be conducted by international panels.

The researchers of “Human Technopole, ITALY2040” will 
be selected through international calls in accordance with the 
international standards, with the goal of attracting world-class 
scientists. The researchers will come from multiple, diverse field 
of study, such as biology, physics, biotechnology, engineering, 
mathematics, medicine, and chemistry, and will work together in a 
multidisciplinary and scientific contamination context. The project 
has already been evaluated by an independent and international 
scientific technical committee after its announcement.

The Human Technopole will be organized in 7 Centers29:

• Medical Genomics

• Neurogenomics

• Agri-Food and Nutrition Genomics

• Data Science

• Computational Life Sciences

• Analysis, Decision and Society

• Nano Science and Technology

29 Executive Summary Human Technopole, ITALY2040, Web, 2017
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And 3 shared facilities:

• Central Genomics

• Imaging

• Data Storage and High Performance Computing

The Human Technopole is itself part of a larger Technological 
Park, which will host, in the same former Expo 2015 area in 
Milan, some departments of the Università Statale di Milano, 
and hospital facilities. This Park has a tremendous potential for 
Italy, Lombardy and Milan. From the economic point of view, 
on a 10-year horizon, the direct, indirect and induced impacts 
of the initiative could generate in the system:

• An expenditure of €6.9 billion (of which, €2.4 billion 
generated from the construction of the structures and 
facilities, and the remaining €4.5 billion from Park 
activities);

• €3.2 billion in added value (of which €1 billion generated 
from the construction of the structures and facilities, and 
the remaining €2.2 billion from the activities of the Park).

In terms of employment, the planned and projected invest-
ments could generate, in the first 4 years (the expected duration 
of the construction site) about 6,700 additional units per year, 
direct, indirect and induced. From the 4th year on, at the end of 
the construction site, the impact could be of 3,000 units.

Assuming an unchanged fiscal pressure in the coming years 
in Italy, the overall impact on the additional revenue could 
amount to €1.3 billion over a 10-year time horizon30.

30 Impatto socio-economico dei primi insediamenti nel Parco della 
scienza, del sapere e dell’innovazione (Arexpo Report 2017), The European 
House - Ambrosetti, 2017
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Research and science improve how we face reality and they are 
essential for the well-being of the whole society. Investing in re-
search can not only meet the innate need for new knowledge, but 
can also help to find solutions to problems that affect the World’s 
population, such is the case, for example, of medical discoveries.

A country’s future relies on its ability to produce new 
knowledge, even if sometimes the practical applications are not 
immediately identifiable. This type of knowledge is the product 
of the so-called “basic research”, a research aimed at intercepting 
what is still unknown. This is the only kind of research that can 
guarantee a country’s steady development, and for this reason 
the public actor, mainly the Government, must be able to provide 
a constant amount of funding to support scientific research.

Basic research is not the only stage of research, nor is the 
Government the only funding stakeholder.

Once knowledge is created, there needs to be someone able 
to convert it into practical applications, and after that, monetize 
from the new products, to be able to keep the innovation wheel 
spinning and the funding model maintaining its circularity.

The public actor is the protagonist in the first stages of knowledge 
production, but the private actor will be the one that carries on the 
development of new products and aims at their industrialization, 
eventually taking them on to the market. A healthy funding circular 
model works if the public actors can re-invest part of the private 
stakeholders’ taxes in new basic research.

Other actors in the funding model are: charities, which can 
help to bridge the public actors’ shortcomings in the funding 
of basic research; the academic world that can educate new 

The scientific research funding 
model

3.1
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scientists and be the place where scientific research is conducted; 
patients/consumers, who can drive the need for new research, 
discoveries, and industrial applications.

None of this will work though, if an overall strategy is not 
in place, governing all the spinning wheels in the funding 
mechanism. A national or supra-national strategy is necessary 
to prevent malfunctionings of the system and to ensure smooth 
operations and a fair evaluation of merit.

To sum up this process, The European House - Ambrosetti 
has tried to develop a model simple enough to be immediately 
clear, but which incorporates all the most important elements 
of the scientific research funding path. This model is the result 
of precious inputs of key actors in the Italian scientific scenario, 
and the evidences gathered from experts in the field; its elements 
are a summary of what makes the best international practices 
succeed in their endeavors.
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funding model, The 
European House – 
Ambrosetti, 2017
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The basis for a working funding path is a rigorous national 
or supra-national strategy, which should set the scene for all 
the stakeholders involved in the scenario and decide the “rules 
of the game”.

In an ideal scenario, an international council would study 
the best supra-national strategy and give directions to each 
different country to get involved in the research fields where 
their potential is greater. For some countries, the strength 
would lie in numbers, and the critical mass of people that they 
could reach with every investment in research, like China and 
India. Other countries, with far fewer inhabitants but a proven 
excellence track in any given field could exploit their knack for 
research in fields with high complexity, like Israel’s expertise in 
Cybersecurity and the Green Economy and Italy’s excellence in 
genetic diseases.

The goal for such a strategy would be to avoid wasting eco-
nomic and human capital resources in mindless activities, and 
focus all the efforts towards common objectives in all areas of 
research.

While a global supra-national strategy would prove difficult to 
implement given the complex political arena and the scenarios 
playing out around the World every day, the G7 countries could 
strive to achieve a common strategy, taking advantage from 
the good institutional relations and the numerous common 
grounds and shared values.

National strategies are “easier” to plan for and to implement, 
but nonetheless necessary for a successful research life 
cycle. Indeed, when the Governance of a country’s research 

National/supra-national
strategy

3.2
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infrastructure is fragmented, with many institutions trying 
to govern it and distribute the funds, each following its own 
different strategy and using its own rating evaluation meter, 
the research cannot live to its fullest potential and the scientific 
progress is slowed down, impeded by bureaucracy.

Some G7 countries have already developed and implemented 
tools to govern the research infrastructure and can prove their 
effectiveness through their results.

For example, France has instituted the “Agence Nationale de 
la Recherché” (ANR), a public body controlled by the Ministry 
of Research, whose mission is to increase competitiveness and 
influence of French research in Europe and the World. The ANR 
has an annual budget of approximately 500 million Euros and 
since its foundation in 2005, more than 5 billion Euros have 
been allocated directly to research projects.

The French Government started to build poles of competi-
tiveness (poles de compétitivité) in 2004, R&D centers for the 
development of new products and processes. Since 2005, 889 
R&D projects have been funded, which have received nearly 2 
billion Euros of funding from the public sector. These projects, 
which altogether mobilized 4.5 billion Euros in total research 
spending, involved 15,000 researchers31.

The UK has implemented three elements in their strategy to 
govern research:

• The Government Chief Scientific Adviser (GCSA) advises 
the Prime Minister and Cabinet, on aspects of science, 
engineering and technology and to ensure that effective 
systems are in place within government for managing 
and using science

31 The European House - Ambrosetti elaboration on French Govern-
ment data, 2017.
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• The Government Office for Science supports the GCSA 
to ensure that the Government has access to the best 
scientific evidence and strategic long-term thinking to 
inform policies and decisions. The Government Office 
for Science is physically located in the Department for 
Business, Innovation and Skills (BIS) but is autonomous 
from it

• The Council for Science and Technology advises the 
Prime Minister on science and technology policy issues 
which cut across the responsibilities of government 
departments. The Council is jointly chaired by the GCSA 
and an independent chair, with secretariat provided by 
the Government Office for Science

Furthermore, Innovate UK (the operating name of the 
Technology Strategy Board, the UK’s innovation agency) is 
responsible for some scientific and technical decisions as well. 
The Agency, which had a budget of £500 million for the two-
year period 2015-2016, has the goal of transforming the strong 
knowledge base of Great Britain Innovation using the so-called 
“Catapults”, physical places within which knowledge becomes 
innovation by facilitating the transfer to the industry32.

The ideal tool would be an independent and competent na-
tional Research Agency; it should be a permanent observer of 
the needs and potential of the country and it should manage a 
system of evaluation of projects and distribution of public funds 
based on merit. One unified vision for the country’s research.

32 The European House - Ambrosetti elaboration on data from the Ita-
lian Embassy in the United Kingdom, 2015.
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There are 2 main categories of funding stakeholders: public 
and private ones. Their role is to provide the researchers with 
enough funds to sustain their research and bring it to the market.

The main public stakeholder is the Government that can fund 
research directly through its agencies for intramural research, 
or indirectly, through calls and grants awarded to researchers 
outside of the Government for extramural research. Examples 
of governmental agencies that provide financial support in G7 
countries are: the National Institutes of Health (NIH) and the 
National Aerospace Agency (NASA) in the US; the European 
Research Council (ERC); the French National Research Agency 
(ANR); the German Research Foundation (DFG) and the Federal 
Ministry of Education and Research (BMBF) in Germany; the 
National Research Council (CNR) and the Ministry of Education, 
Universities and Research (MIUR) in Italy; the Biotechnology 
and Biological Science Research Council (BBSRC) in the UK; 
Japan Science and Technology Agency (JST).

Private funding is a broader category that includes different 
stakeholders, the main ones are:

• Private companies and corporations that provide grants 
and/or materials and supplies in support of research and 
development 

• Non-profit foundations and charities (ex. Fondazione Te-
lethon, the Schmidt Ocean Institute)

• Philanthropists (ex. Bill Gates, Michael R. Bloomberg)

• Crowd-funding platforms (ex. Experiment.com,   
Petridish.org, USEED, Consano)

Funding stakeholders3.3
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Looking at the model, one of the elements that is immediately 
evident is the neat division between funding stakeholders in the 
earlier stages of research and in the latter ones. Basic research 
is a high-risk investment, while stages that are closer to the 
market have lower risks associated and the financial returns 
are more easily appropriable. Although basic research can be 
turned into applied research (patents, products, and eventually 
economic growth), this might not happen in the laboratory 
where the work was originally researched nor necessarily in the 
same country that financed the research in the first place. So, 
the appropriability of basic research is low. Hence, the investor, 
whomever it may be, either public or private, generally does not 
get enough of the reward. Basic research leading to scientific 
discovery is thus a public good. It will benefit the whole society.

Because the private incentive to pay for basic research is 
attenuated, the private sector as a matter of economic self-
interest is likely to underinvest in it. Therefore, if the full social 
potential of this public good is to be realized, the investment 
must come from Government.
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The funding process is divided into 3 research stages: the 1st 
one being basic research, the 2nd one research and development 
(R&D), and the 3rd one industrialization. 

The diameter of the cylinders in the model represents the scope 
(or focus) of the research; the larger the diameter, the broader 
the focus. Indeed, basic research has the broadest scope, whereas 
industrialization is the last stage of research before the products 
hit the markets, hence it is extremely focused on a target.

Although the name “stages” suggest a linear temporal path, 
and surely, sometimes it works this way, the different stages can 
exist independently from one another. For example, a private 
company could finance a research targeted at improving an 
existing product or at solving a known issue; in this case, we talk 
about applied research, in contrast with basic research, which 
aims, instead, at filling in the knowledge we do not have yet.

After the 3 stages, if the research has proved successful and the 
researchers have passed through all the evaluation gates (more 
on this later), the product of the research can move on towards 
the market and the consumers or patients.

The 1st stage is that of basic research. It is a broad, unfocused 
type of research that aims to bring long-term benefits to society, 
without necessarily having the goal of creating a product. It is a 
high-risk investment since it does not guarantee financial returns, 
or at least it does not guarantee easily appropriable returns, but 
rather, it creates more knowledge and set the basis for potential 
new research and discoveries.

The research and development (R&D) stage, has a medium 
level of risk. It differs from basic research for being an applied 
research geared towards finding solutions to known problems. 

Research stages3.4
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While there are still risks associated with an investment, econo-
mic returns are more likely; therefore, the funding stakeholders 
come both from the public and the private world.

The 3rd stage, of industrialization, is the exclusive realm of 
private investors, especially companies. It has the lowest amount 
of risk because the research is already at its latest stage before the 
product reaches the market and the consumers. The economic 
incentives to invest in it are high, because the returns are short-
term and easily appropriable.

Chapter 3



© The European House - Ambrosetti
49

Capitolo 3

The most important element of the funding path is its circularity. 
To be an effective and productive process, the funds should cycle 
from the public actor to the private ones, and again from the private 
actors to the public ones, in an endless virtuous circle.

After the country sets the national strategy, the Government 
needs to invest copious amount of money in basic research, in 
grants, and to contribute to the research inside the academic 
world. It is the part of the process with the highest risk, the 
part that needs the largest critical mass to be effective, and the 
costliest. For all these reasons the Government needs to be the 
principal stakeholder in this stage of the path; private actors 
cannot afford such an investment at this level of risk.

Private stakeholders can and should invest where they are 
more likely to get immediate returns, hence in the applied 
research stages, R&D and industrialization.

After a private company has moved to the markets with the 
product of research, part of the money that it pays to the country 
in taxes should be reinvested by the national Agency into the 
first stages of research, to keep the circle going and ignite new 
possibilities for innovations and scientific progress. Hence, it is 
essential for the taxes to be collected correctly and transferred in 
a fair amount towards research. 

Both the public and the private stakeholders are fundamental 
to ensure the success of the funding path. As for how much should 
be invested in research, global statistics have shown that, as 
nations compete for economic growth opportunities, it appears 
that those who spend close to 3% of their GDP on R&D are the 
ones that compete most successfully33.

Funding path3.5

33 What’s So Special About Science (And How Much Should We Spend 
on It?), W.H. Press, Sciencemag.org, 2013
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A key for a successful and thriving research ecosystem, is 
having an evaluation methodology in place that makes it possible 
to allow a merit-based rewarding of funds. One of the most used 
and most effective methodology is the ex-ante peer review.

We can look at the United States’ National Institutes of 
Health (NIH) as a model, for they have found the recipe to 
administer budgets of several tens of billion of Dollars ($33.2 
billion in 2017 vs. $31.3 billion in 201634) and are considered 
the most efficient agency in the World. 

The first ingredient for a successful model is a team of 
scientific review professionals able to handle competitive bids in 
all their stages, but also to constantly monitor areas of emerging 
interest. These people are typically former scientists, meaning, 
people who are competent in the matter but can do their job in 
a dedicated way. The second fundamental ingredient is a wide 
selection of qualified reviewers to engage in timely evaluations 
on issues of their competence. Equally important is the face-
to-face confrontation between auditors, because it minimizes 
those distortions that would occur if the assessment took place 
only remotely. To complete it all, the final report should be sent 
to the researchers who participated.

This method allows to minimize the evaluation errors and 
counteract those considered the three major sins that affect in-
tellectual life: envy, favoritism and plagiarism34.

Evaluation methodologies 3.6

34 NATIONAL INSTITUTES OF HEALTH Operating Plan for FY 2017, 
National Institutes of Health Office of Budget, 2017

35 Valutare la ricerca per finanziarla, Francesca Pasinelli, 2016 
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Other methodologies that can be used to evaluate scientific 
research are bibliometric indexes such as the impact factor, the 
citation index, or the h-index. These methods are most effective 
though, when used ex-post rather than using them to determine 
whether to fund a project or not. This is because publications 
and curricula can tell us only how much a researcher has done 
so far, but not what he or she wants to do with the money 
that is being asked. If publications were the main criterion of 
evaluation, young scientists with less experience, but perhaps 
new ideas to explore, would be penalized.
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Technology Transfer (TT) is the process of converting 
scientific findings into useful products for society. TT enables 
the transferring and the sharing of knowledge, technologies, 
methodologies and processes between research centers and the 
academic world, and the industry and business arena. It can 
become a key driver of development and a fundamental tool to 
allow a country’s economic and social progress.

The development of TT takes place in ecosystems where policies 
designed to generate effective forms of collaboration, support the 
convergence between the academy and the business worlds. The 
M.I.T. Technology Licensing Office summed up36 ten of the most 
important economic and implementation considerations that 
go into setting up a Technology Transfer Office (TTO). These 
lessons were originally tailored for universities, but they can 
work as a guideline for broader implementations as well, such as 
the development of a country-wide TT mechanism.

• TT will not make any institutional entity rich. A successful 
program will make a small profit but will not support the 
entity to any significant degree. It will, however, provide 
many other benefits to the institution and the community.

• Building a robust TT program takes sustained financial 
investments. Investments are required to develop a 
patent portfolio, attract expert talent, and train office 
professionals.

• It will likely take eight to ten years before a new TT program 
stops losing money—and it may never generate substantial 
revenues. It takes time to build an IP portfolio, establish 

Technology Transfer 3.7

36 IpHandbook of Best Practices, various authors, 2007
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contacts, and develop skills in technology transfer. Fol-
lowing the set-up, the TTO may begin to make money.

• It may take two decades or more before a TT program (in-
cluding entrepreneurial spinouts) substantially affects the 
local economy. Impact in regional economic development 
takes 20 to 30 years. Expecting substantial returns in a few 
years leads to underinvestment and disappointment.

• The ultimate impact may be very large—both economi-
cally and culturally—for the country, its citizens, and the 
community.

• Sustained effort requires visible support—fiscal and 
otherwise—from senior administration. Senior manage-
ment should not only lead the way, but also sustain the 
effort to change the culture of research and investment.

• Only senior administration can set the mission, policies, 
and priorities for the program. Clear mandates will help 
TT professionals choose among competing priorities 
and the ever-present trade-offs between business and 
academic values. They need to be clearly stated, and 
supported from the top, so that TT professionals can 
make the best decisions and withstand pressure from 
competing interests.

• Clear policies on Intellectual Property (IP) ownership, 
the roles of researchers in interactions with industry, and 
other ground rules should be set up before the program 
begins. Working out such policies in the middle of making 
deals leads to confusion and bureaucratic lethargy, 
slows down the learning process, and hurts a system’s 
reputation for being able to consummate deals.
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• Conflicts of interest, both real and perceived, are 
inevitable. Clear policies and a well-understood review 
and appeal process need to be put in place early. Much can 
be learned from the experience of others in the TT field. 
Again, support from senior administration is critical.

• TT is a talent-based business. It is difficult to find 
people who can speak the two languages of academia 
and industry and who also have the creativity to craft 
agreements that meet the needs of both sides. One should 
not underestimate the combination and level of skills 
required. These skills and experiences are very different 
from those needed to conduct research.

Technology Transfer is a crucial ingredient of a wider plan to 
optimize a country’s innovation and research ecosystems and 
its success is determined by:

• the ability of the ruling class and national politics to 
express vision and leadership and to outline a clear path 
of clear development for the national research system;

• a strong commitment of universities, called to promote a 
profound cultural change through, for example, the revi-
sion of career paths for professors and regulations for TT;

• the presence of high-level multidisciplinary skills; 
international best practices’ results have shown that TT 
cannot be a spontaneous endeavor, but rather a carefully 
implemented plan.
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Charity organizations are fundamental in bridging the gap 
between what the public actor has invested in basic research, 
and what is missing.

Being the riskiest among the research stages, basic research 
is the stage where the bulk of investments must come from 
the public stakeholders. It is the Government, thanks to the 
contribution of taxpayers and public subsidies that has, in 
fact, the largest amount of money that can be invested in a 
type of research that will not necessarily give back immediate, 
monetary, returns.

If the Government struggles to finance its share of research, 
a country’s scientific progress might stumble and face a lull, 
which is the last thing needed in a rapid-paced shifting global 
scenario.

This is where charities become invaluable. Thanks to their 
philanthropic modus operandi and their devotion to the causes 
they chose to support, charitable organizations can raise 
enough money to cover, or even surpass, the amount of funding 
invested by public sources. For example, charities members of 
the Association of Medical Research Charities in the United 
Kingdom, funded almost £1.3 billion worth of research in 2013, 
whereas, that same year, the Medical Research Council stumped 
up £767 million and the National Institute for Health Research 
£959 million37.

3.8.1 Case study: Fondazione Telethon

Fondazione Telethon is a major Italian biomedical charity 
focused on genetic diseases, which was founded in 1990 by 

The role of charities3.8

37 Times Higher Education, Charities’ role in supporting medical rese-
arch, 2014
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Susanna Agnelli and has since been dedicated to conducting 
the best research possible to find cures for aggressive genetic 
diseases. Fondazione Telethon’s mission is to advance biomedical 
research towards the cure of muscular dystrophy and other 
genetic diseases and they give priority to rare genetic diseases 
that are neglected by major public and private investment.

As a charity, Fondazione Telethon financially relies mainly 
on donations from various fundraising initiatives, which started 
with a television marathon that still takes place every year in 
December on the Italian public TV.

The Foundation’s vision is to convert the results of excellent, 
selected, and sustained research into available therapies. 
Telethon’s model for scientific research funding is based on 
the United States’ National Institutes of Health (NIH). Two 
fundamental principles are applied throughout any funding 
decisions: all research must be scientifically excellent, and 
it must respond to the patients’ mandate to find and make 
available therapies for their diseases.

Scientific excellence is maintained through the selection 
of procedures that comply with internationally recognized 
standards of peer review. The selection process is managed by 
dedicated professionals with years of experience in biomedical 
research and a strong scientific background to safeguard 
competence, fairness and transparency. Fondazione Telethon’s 
peer review model is one of the key factors behind the success of 
its research and it is considered a benchmark in Italy.

Fondazione Telethon constantly monitors and keeps track 
of its research investments and scientific outputs and reports 
them back to all stakeholders by issuing yearly balance sheets, 
and through regular scientific conventions and meetings with 
patient advocacy groups. 
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The evaluation of research proposals is not made ex-ante with 
journal impact factor or other bibliometric indexes. Evaluation 
runs on aggregate ex-post analyses based on article citations, 
which demonstrate that the overall quality of its scientific 
research is comparable to that of top international research 
institutes. 

In addition to scientific publications, other outcomes are 
required from Telethon-funded projects. Investigators are 
encouraged to pursue development of their research to the 
clinical level, which implies fostering collaborations with the 
clinic, safeguarding intellectual property, and actively pursuing 
partnerships with pharmaceutical and biotech companies. 

Fondazione Telethon conducts both extramural and in-
tramural research. Extramural research are projects selected 
through competitive calls for grants:

• 350 laboratories in Italy currently supported through 
Telethon grants

• A variety of calls from exploratory projects to multicenter 
translational projects

• Yearly call for proposals attracting hundreds of applicants 

• 58 projects financed in 2013 for a total amount of ~13 
million Euros

• Additional calls for clinical research in the neuromuscular 
field and for exploratory projects

• Thorough review process by an independent scientific 
committee and several external reviewers ensuring that 
grants are awarded to the best projects
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Intramural research is conducted through three Telethon in-
stitutes financed by Telethon and competitive grants:

• TIGEM, Telethon Institute of Genetics and Medicine, 
founded in 1994 and based in Pozzuoli, Naples, which 
is focused on several diseases, from basic research to 
translational studies

• HSR-TIGET, Telethon Institute for Gene Therapy, 
founded in 1995 with a collaborative venture with San 
Raffaele Hospital and based in Milan

• DTI, Dulbecco Telethon Institute, founded in 1999: a 
virtual institute, with scientists hosted in public and 
non-profit institutions able to provide an appropriate re-
search environment (21 scientists hosted in 11 Institutes)

It is through the intramural institutes, that Fondazione 
Telethon plays a more direct role in developing research results 
up to patient fruition through intellectual property protection and 
technology transfer activities that enable strategic partnerships 
with biotech companies and pharmaceutical industries. A 
professional team manages intellectual property, scouting for 
and negotiating industrial partnerships, managing industrial 
alliances, and conducting regulatory activities.

All agreements between Telethon and industrial Partners:

• Safeguard research independence of Telethon investigators

• Retain intellectual property rights

• Mandate commitment in developing therapies

• Imply return of any IP and results co-developed, in case 
the Partner does not pursue therapy development

• Provide funding in support of the research in the collabo-
ration programs

• Supply additional funding through overheads and mile-
stones/royalties, in support of further research activities
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Between 2010 and 2014, Telethon has struck partnerships 
with 4 major companies: GlaxoSmithKline, Biomarine, Shire, 
and Biogen idec. Overall, the deal value of these 4 agreements 
have brought: 

• 35 million Euros upfront and R&D funding

• Milestones up to 359 million Euros, of which 14.5 million  
already cashed in  

• Royalties between 2% and 11 %

The Foundation’s key figures between 1990 and 2015 are:

• 447 million Euros research investment

• 2,532 research grants

• 1,547 PIs awarded

• 449 genetic diseases studied
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