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Executive Summary
In the wake of the financial crisis and its subsequent spillover into the economy, one of the major 
challenges is to rekindle the very foundations of economics and finance. New economic theories 
should be strongly data-driven in order to provide a more concrete scientific grounding to 
economics, so as to expand the realm of quantitative methods into socio-economic sciences. 
Indeed, while the traditional approach to growth considers the global, national, or industrial sector 
level in an aggregate way, the recent developments in ICT tools, the availability of “Big Data”, 
network analysis techniques, and ideas from systems science and complex systems theory enable 
a much more disaggregated, bottom-up, evolutionary view of economic growth. 
The GROWTHCOM project used these innovative approaches to tackle some of the main issues 
which are on top of the political and societal agenda. Among the main results obtained by the 
Consortium we mention:
i) The development of the Economic Complexity framework, a data-driven, multidisciplinary 
approach which gives new insights on countries' growth and industrialization process. The World 
Bank has recently adopted these methodologies for its studies and consultancies.
ii) A comprehensive study of the innovation process, which enabled us to study the coherence of 
firms' technological portfolios, the effect of progress on prices, and the impact of different strategies 
on the innovation process.
iii) A deep analysis of recommendation systems, a fundamental tool for e-commerce, and in 
particular a study of their accuracy and diversity, the effect of time in the PageRank algorithm, and 
the presence of early discoverers of items which will become popular.
iv) The building of an online platform which enabled the members of the Consortium to collect and 
analyze data coming from a numbers of international partners, notably the Chinese company 
Alibaba.
v) A fruitful dissemination and exploitation of the scientific results, including more than 70 scientific 
papers, about 180 talks in conferences or similar dissemination activities, the organization of a 
satellite of the CCS16 conference and a school, a number of press releases, and a dedicated 
website.
vi) The impact on stakeholders and policy makers has been impressive: the members of the 
Consortium established collaborations with, among others, the World Bank, the Alibaba Group, and 
the Boston Consulting Group.



Summary description of project context and objectives
The GROWTHCOM project aimed at developing innovative approaches to quantify, forecast and 
advise economic growth and technological advancements. The consortium has worked to reach 
these objectives by developing novel methodologies, algorithms and finally achieving the creation 
an innovative framework to describe and forecast the development paths of countries that is now 
being adopted by major institution such as The World Bank.

At the centre of this picture stand the concepts of innovation and technological change. 
Technological change is the main driver of economic growth and has tremendous effects on the 
lives of people. Innovation is hard to anticipate, but there exist predictable trends and quantitative 
models that can be used to understand technological progress and how it influences economic 
growth. In a broad sense, the objective of this project was to collect data and develop models to 
identify the major patterns of technological progress. More precisely, we aimed at evaluating how 
reliable can forecasts be, and at using this knowledge to develop tools to optimally allocate public 
resources amongst competing alternatives.

Innovation is to organizations what evolution is to organisms: it is how organisations adapt to 
changes in the environment and improve. Yet despite steady advances in our understanding of 
evolution, what drives innovation remains elusive. There is a tension between a managerial school, 
which seeks a systematic prescription for innovation, and a visionary school, which ascribes 
innovation to serendipity and the intuition of great minds.

We approach the problem of innovation in several different ways. We consider it in a 
macroeconomic term by classifying and predicting technological development paths of countries by 
means of the Product Progression Network, and we are able to compute the Product Progression 
Probabilities with machine-learning techniques. We study the very process of innovation by 
analysing extensive datasets on patenting activity. We are able to predict the most probable 
innovations in terms of new combination of technologies, and we are able to define a metrics of 
technological coherence for companies, that we show to be predictive of their performance. We 
provide a mathematical foundation for innovation in which products are made of components and 
components are acquired one at a time. We show how such a simple model is able to reproduce 
many non-trivial features of both economic and ecological systems, with minimal assumptions. 
Furthermore we show how this model can be used as a playground to plan a strategy for effective 
innovation. By strategically choosing which components to adopt as the innovation process 
unfolds, we can alter the innovation rate to achieve short-term gain or long-term growth.

In GROWTHCOM we went even one step further, by looking at the interactions between final 
customers and products. A unique opportunity to explore the role of active involvement of citizens 
in the evaluation of products and companies is provided by the immense information of their 
feedbacks. One of the very successful approach to utilize these massive data is represented by 
recommender systems whose task is to find a small number of items for each individual user that 
are likely to be appreciated by the user. Since the users now face a tremendous burden of choice 
from the many available possibilities, recommender systems are crucial in both assisting the users 
in making their choices as well as helping the providers in increasing their sales. Building on UF's 
expertise on spreading processes on a bipartite network, in this project we aimed to devise 
recommendation methods for economic and e-commerce systems with particular emphasis on 
recommendation diversity. We also planned to study the mutual feedback between e-commerce 
systems and recommendation, which is typically neglected by researchers who mostly focus on 
improving the recommendation performance.

Reputation algorithms have the important role of facilitating interactions in distributed systems 
where the participants do not come into direct contact---the so-called "shadow of the future" 
provided by reputation systems discourages malicious behavior and thus help build users' trust in 



the system. In this project, we aimed to develop reputation algorithms for e-commerce systems, in 
particular those that can be represented with multi-level networks where various kinds of reputation 
(for example, that of users and sellers, respectively) have to be considered. Other aspects such as 
the robustness to noisy data and intentional attacks were to be considered as well.

All the approaches and results delivered by the GROWTHCOM project are firmly grounded in real 
data analysis. Data collection is therefore one of the fundamental activities of the GROTHCOM 
project. On of the main tasks has been to setup a worldwide database for socio-economic indicator 
studies. Data that have been collected include: product- and company-level profiles, linkage 
between shops and products, main indicators relevant to socio-economic activities, social 
activities, and monthly world trade database. These data form a basis for developments of all the 
research activities carried out by the project research teams.



Description of the main scientific and technological results 
In this section we outline the main lines of research that have been followed within the 
GROWTHCOM project together with the main results we achieved. 

Economic Complexity
Economic Complexity is a radically new methodology describing economics as an evolutionary 
process of ecosystems made of industrial and financial technologies as well as infrastructures that 
are all globally interconnected. The approach is multidisciplinary, addressing emerging phenomena 
in economics from different points of view: analysis of complex systems, scientific methods for 
systems and the recent developments in Big Data (in the spirit of Google Page Rank and machine 
learning). This approach offers new opportunities to constructively describe technological 
ecosystems, analyse their structures, understand their internal dynamics, as well as to introduce 
new metrics. This approach provides a new paradigm for a fundamental economic science 
based on data and not merely ideologies or interpretations, which is becoming a necessary choice 
in a highly interconnected and globalized world, especially after the great financial and economic 
crisis of recent years.
In the following we will briefly illustrate the main scientific achievements we obtained using the 
Economic Complexity approach, with applications ranging from the Country-Product network to 
other bipartite networks such as the Country-Scientific Activity and the Companies-Technologies 
networks. 

A new metric for the fitness of countries and the complexity of products
We developed and analysed a new metrics, introduced in [Tacchella 2012], which is able to give 
quantitative assessments of both countries' competitiveness and potential of growth, through the 
concept of fitness, and products' sophistication and technological content, through the concept of 
complexity. These two quantities are calculated using two coupled, non-linear maps which are 
iterated until the fixed point is reached. In the following we will refer to this procedure as the 
Fitness and Complexity algorithm. The only ingredient is the bipartite network linking the countries 
with the products they export, an information which is easily available [Comtrade]. This approach is 
completely different from the standard economic approach, which usually takes into account a 
large number of macroeconomic indicators, each of which is weighted in a rather subjective way. 
On the contrary, the Economic Complexity approach is data-driven and gives results using zero 
parameters, results which can be scientifically tested.

Robustness of the Fitness-Complexity algorithm
The coupled, non-linear equations that define the Fitness and Complexity algorithm show 
remarkable properties from a strictly mathematical perspective. We have studied the convergence 
properties of this algorithm, showing that the possible presence of fitness and complexity values 
which are not converging to finite numbers is related to the shape of the input adjacency matrix 
[Pugliese 2016b]. Moreover, we have investigated the robustness for the country rankings 
produced by the algorithm with respect to the introduction of noise in the export network, finding 
that the non-linear approach appears to be much more stable than other simpler linear methods 
even when a significant amount of noise is added in the data [Battiston 2014]. Lastly, by means of 
the World Input Output Database we have studied to which extent export is a good proxy for 
production, finding that this is true as long as manufacturing is concerned, and not services.

The Selective Predictability Scheme
The coupling of these non monetary measures with standard monetary quantities such as the GDP 
allows a radically new approach to macroeconomic forecasting [Cristelli 2015]. Making use of 
concepts borrowed from dynamical systems we have built a novel perspective in which the ability 
to forecast is heterogeneous and depends on the location of countries in the Fitness-GDP plane 
(see Figure 1.1, left panel). This evidence naturally leads to the so called Selective Predictability 
Scheme, a framework which uses the dynamical evolution of suitable analogues to predict the 
future movements of countries in the Fitness-GDP plane. We compared our results with the ones 



obtained by the International Monetary Fund, which is de facto the world standard for long-term 
growth estimates, finding that our predictive power is not only comparable, but is able to give a 
new way to assess the predictability of countries.

Quantitative description of Economic Traps
The standard economical approach to the problem of poverty trap is based on a large number of 
indicators when diagnostics and policy making are concerned while, on the contrary, modelling 
takes into account only one monetary variable, the GDP. We have shown that the introduction of a 
new dimension quantifying the complexity of the industrial structure of countries gives a different 
insight about their (possible) industrialization process[Pugliese 2016a]. In particular, we have found 
that a high level of diversification and complexity, quantified by the fitness measure, brings down 
the barrier to industrialisation and allows for investments in inputs. This fosters a fast and 
sustained of growth, which is the typical sign of the economic transition from the so-called poverty 
trap to the catching up with developed countries (see Figure 1.1, right panel).

The Product Progression Network
One of the main tools developed in the Economic Complexity framework is the Product 
Progression Network (PPN): a directed network whose nodes are products and whose 
(weighted) links show the natural progress from a product to the other [Zaccaria 2014]. Indeed, the 
PPN allows for a synthetic representation of the export basket of a country, of the main industrial 
sectors, and the available and advisable products which can be reached by a given country, 
containing at the same time information about the time evolution during industrialisation. We have 
also studied empirically the relationship between the diffusion of a country in the PPN and the 
change of the economic complexity of its industrial structure, as measured by its fitness.

We find that once countries are industrialized, they start to specialize again, but now in complex 
products.

Figure 1.1: The Fitness-GDP plane provides a new framework to investigate the time evolution of 
countries. On the left we show the Per Capita GDP growth in a coarse grained fashion, where the 
arrows represent the average movement within a box. Two regimes clearly emerge: if the fitness 
is low, the movements are chaotic and hard to predict. On the contrary, when the fitness is high, 
the regime is laminar and leads to a sustained, less noisy growth. 
The color map on the right represents the Per Capita GDP Growth due to inputs: countries in the 
blue band in the center experience a faster growth, while countries in the bottom left corner lie in 
the poverty trap. Both the role of the fitness of the country in lowering the threshold to enter in the 
high endogenous GDP growth regime and the slowing down of the process for developed 
countries (the top-right corner) are evident.



Countries’ Product Progression Probabilities
We have developed a Machine Learning technique to predict the industrial sectors in which a 
country will become competitive in the following years. These predictions, based on the Random 
Forest methodology, are stable with respect to time and can be a useful tool for both investors and 
policy makers.

Dynamics of the Country-Product matrix
We have studied the variations of the degree of randomness of the bipartite country-product 
network, devoting particular attention to the years around the financial crisis of 2007-2008. This 
analysis shows that in the years just before 2007 there was a constant increase of the 
randomness, probably due to the increase of export, while starting from 2007 we assist to a 
sudden stop of such increase, probably due to the effects of the financial crisis on the economical 
counterpart [Saracco 2016].

The scientific competitiveness of countries
We used the Fitness and Complexity algorithm to quantify the scientific competitiveness of 
nations [Cimini 2014]. This activity was based on the bibliometric data from Scopus-Scimago 
(www.scimagojr.com), which contain for each country the number of documents published and 
citations received in each scientific area. We used these data to build a binary bipartite network of 
countries and scientific areas, whose resulting triangular shape and high nestedness suggest a 
strong analogy with economic production. This fact points out that, as for industrial manufacturing, 
successful countries possess an extremely diversified research system.
We obtained data on countries' expenditures in scientific research and development (R&D) from 
the OECD (www.oecd.org). We analyzed the importance of both the rate of internationalization of 
scientific production of each single country and their total expenditure in R&D (HERD) in 
determining their comparative scientific success [Cimini 2016].

Figure 1.2: The diffusion of South Korea on a telecommunication component of the Product 
Progression Network. This country starts from the root and explores the network following the 
directed links. Usually simple products are in the center and complex products are on the border. 

http://www.scimagojr.com/
http://www.oecd.org/


Technological Innovation
Innovation is essential to institutions, companies and governments. Organizations that innovate are 
more likely to prosper and stand the test of time; those that fail to innovate fall behind their 
competitors and succumb to market and environmental change. The need to improve and adapt is 
amplified by a stagnant economy because organizations must innovate their way to growth rather 
than merely participate in it

How far and how fast an organization innovates is determined by the choices it makes. Firm 
managers, research leaders and policymakers regularly face difficult innovation decisions: whether 
to seek incremental improvement or radical innovation; whether to pursue novel combinations of 
existing components or search for altogether new ones.

Analysis of the Company-Technology and Patent-Technology bipartite networks
The matrix linking a company to the technological areas in which it does patenting activity is visibly 
different from the matrix linking countries and products they export. Indeed, while the latter is 
clearly nested (countries able to produce complex products also produces less complex ones), the 
former shows clear signs of specialization. The usual measures of economic complexity, apt to 
exploit the nestedness of the matrix, is therefore not proper in this case. We thus developed an 
alternative measure aimed to exploit the coherence of the patents’ portfolios of firms. We used 
the relatedness between two technological areas  to compute the coherence of the firm's portfolio, 
which correlates with the labor productivity of firms.
We have shown that with a suitable machine learning analysis we can embed technological codes 
into a vector space (the Tech Space) where distances and scalar products, which are naturally 
defined, give us a concrete mean to study the topology of innovations. We have shown indeed 
that the metric and the topology of the Tech Space capture the informations needed to predict 
where is more likely to find innovations in the close future.

Strategies to optimize the innovation process
Despite the importance of innovation, there is a tension between a managerial school, which views 
innovation as a rational process which can be measured and prescribed, and a visionary school, 
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Figure 1.3: We studied products and components from three sectors. (A) In language, the 
products are 39,915 English words and the components are the 26 letters. (B) In gastronomy, the 
products are 56,498 recipes from the databases allrecipes.com, epicurious.com, and 
menupan.com and the components are 381 ingredients. (C) In technology, the products are 1158 
software products catalogued by stackshare.io and the components are 993 development tools 
used to make them. The dots are the innovation rate for a pseudo-random (alphabetical) 
component ordering. The lines are our predictions of the innovation rate, averaged over all 
orderings, which solely depend on the distributions of product complexity (D). 



which sees innovation outside of rational decision-making, reliant instead on serendipity and the 
intuition of extraordinary individuals. The managerial perspective is seen in companies like P&G 
and Unilever, which use process manuals, consumer research and portfolio optimization to 
maintain a reliable innovation factory, and Zara, which systematically scales new products up and 
down based on continuous sales data. In scientific discovery, ‘traditional scientific training and 
thinking favor logic and predictability over chance’. Judging by the exposition of discovery in the 
scientific literature, the path to invention is a step-by-step rational process. 

On the other hand, Tesla Motors has invested heavily for years in their vision of long-distance 
electric cars, and Apple is notoriously opposed to making innovation choices based on incremental 
consumer demands. In biology and medicine, the majority of the most important discoveries have 
serendipitous origins, despite their logical final expositions: penicillin, heparin, X-rays and nitrous 
oxide are all examples. The role of vision, intuition and chance tend to be underreported: a study of 
33 major discoveries in biochemistry ‘in which serendipity played a crucial role’ concluded that 
‘when it comes to “chance” factors, few scientists “tell it like it was”’.

In our recent work, we provide a mathematical foundation for understanding how innovation occurs 
through time, which serves as a common framework for its managerial and visionary 
interpretations. We consider how many useful designs (products) can be made from a set of 
building blocks (components), and how this grows as we add new kinds of blocks to the set. We 
apply our model to real-world data from three sectors: language, gastronomy and technology (Fig. 
1.5). By using information from the unfolding innovation process, we find that we can alter the 
innovation rate to achieve short-term gain or long-term growth

The simplicity of our model—products made up of components adopted one at a time—belies its 
underlying rich and surprising structure. In particular we have demonstrated four things: (i) The 
distribution of product complexity alone determines the average rate of innovation. (ii) Front-loaded 
distributions of product complexity have much higher innovation rates. (iii) By strategically choosing 
which components to adopt, the innovation rate can be influenced to achieve short-term 
(pragmatic) gain or long-term (far-sighted) growth. (iv) The potential for far-sighted innovation 
depends on the presence of crossovers in component importance as the innovation process 
unfolds. 

A key consequence of this research is that the most important components when an organization is 
less developed may not be the same as when it is more developed. The extent to which priorities 
depend on the stage of development varies from sector to sector. As we saw, the letters most likely 
to lead to words in Scrabble (seven letters) are essentially the same as in everyday English (26 
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Figure 1.4: The usefulness of a component is the number of products we can make that contain 
it. We observe that the relative usefulness of a component depends on how many other 
components have already been acquired. For each sector, we show the mean usefulness of 
three typical components, averaged at each stage over all possible choices of the other acquired 
components. 



letters); the most used ingredients in a small kitchen (10 ingredients) are moderately different from 
those in a big one (40 ingredients); the top development skills for a young software company 
(experience with 20 tools) are significantly different from those for a more advanced one (80 tools).
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Figure 1.5: (left). The relative usefulness of different components changes as the number of 
components we possess increases. For example, if you are only allowed six letters, the ones that 
show up in the most words are e, a, o, r, i, t rather than e, i, a, r, n, t. For gastronomy and 
technology, we only show the 40 components most useful when we have all N components. 
(right) Why crossovers happen. On the right, we have a big kitchen with 381 ingredients. On the 
left, we have a small kitchen with one-third as many ingredients. In the big kitchen (B), we can 
make a total of 56,498 recipes. Each bar counts recipes with the same number of ingredients 
(complexity). When we move to the smaller kitchen (A), the number of makable recipes shrinks 
dramatically to 597, or 1.0%. But this reduction is far from uniform across different bars. Higher 
bars shrink more, on average by an extra factor of 3 with each bar. Thus the number of recipes of 
complexity one (first bar) shrinks about 3-fold; the number of complexity two (second bar) 9-fold, 
and so on. Of all the recipes in the big kitchen, 4801 contain cocoa  (D) and 7950 contain 
cayenne (F). The cayenne recipes tend to be more complex, containing on average 10.6 
ingredients, whereas the cocoa recipes are simpler, averaging 7.2 ingredients. Because higher 
bars suffer stronger reduction, overall fewer cayenne recipes (0.5%) survive in the smaller 
kitchen (E) than cocoa recipes (1.8%) (C). Thus cayenne is more useful in the big kitchen, but 
cocoa is more useful in the small kitchen.



Failure to recognise the extent to which an organization’s priorities depend on its stage of 
development can lead it to seek a far-sighted strategy when it shouldn’t, and neglect to do so when 
it should. For instance, the optimal order in which to teach children letters to quickly build 
vocabulary is disputed. But because there are few crossovers in language, ordering letters by 
everyday prevalence is at least as good as any other ordering: from the eight letters a–h, we can 
make 101 words; from the first eight letters suggested by Montessori learning, cmatsrip, we can 
make 234; from the most prevalent, e i a r n t o l, 509. In contrast, start-up companies are wise to 
adopt a pragmatic strategy and aim to release a ‘minimum viable product’. Without the resources 
to sustain a far-sighted strategy, they are obliged to quickly bring a product to market. 

Crossovers in the importance of components as innovation occurs through time suggest a 
quantitative understanding of serendipity, frequently identified as a key element of visionary 
innovation. Writing about the The Three Princes of Serendip, Horace Walpole records that the 
princes ‘were always making discoveries, by accidents and sagacity, of things they were not in 
quest of’. Serendipity is the fortunate development of events, and many organizations known for 
far-sighted innovation stress its value. Our model helps us see why. Components adopted by far-
sighted innovators are of little immediate benefit. However, as the innovation process unfolds and 
the far-sighted strategy pays off, the results will seem serendipitous, because a number of 
previously low-value components become invaluable. Thus, what appears as serendipity is not 
happenstance but the confluence of components previously adopted according to a farsighted 
strategy. 

Understanding how innovation occurs through time helps us see the managerial and visionary 
schools as two sides of the same coin. A visionary strategy that adds value rests on two things: (i) 
components—skills, materials or IP—of apparent low consequence now that are of higher 
consequence later; and (ii) a means of recognising these undervalued components. While the 
‘visionary’ innovator will anticipate these, managerial practitioners will only later revise their 
outlook. For example, the low value attributed to Flemming’s experiments on bacterial inhibitors 
was later revised to high value in the years leading to the discovery of penicillin. The means for 
identifying undervalued components is sometimes called intuition, vision or a ‘trained mind’; in our 
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Figure 1.6: (top). Scatter plots of component usefulness versus component valence for our 
different sectors. For gastronomy and technology, we only show the top 40 components. 
(bottom) A purely impatient strategy corresponds to adopting components in the order that the 
bumps charts intersect the diagonal; whereas a purely far-sighted strategy corresponds to 
adopting components in the order that the bumps charts intersect the rightmost vertical.



framework for how innovation occurs through time, it is the far-sighted strategy. Without both parts, 
a visionary approach reduces, at best, to a managerial one.

Effect of technological progress on prices
First of all, we have collected data on the performance of some technologies over time to make 
predictions of technological progress. Many technologies follow robust trends of progress; for 
instance Moore’s law suggests that computer performance doubles every 18 months. Of course, 
technological progress is not perfectly predictable but in many cases we found that using simple 
models allows us to make forecasts that are well calibrated. We cannot predict exactly the future 
performance of a technology, but we can give a range of estimates, as shown in the Figure 1.7 for 
the price of photovoltaics modules. 

To understand these technological progress trends, we have revisited the well-known concept of 
experience or learning curves. Experience curves are widely used in academia and industry to 
predict future costs/technological progress. The idea is that every time cumulative production 
doubles, costs fall by a fixed factor, typically 20%. We have tested if this law is strong enough to 
make forecasts, and indeed we found that producing ranges of estimates is possible.

The evidence on experience curves suggests that policy makers can speed up technological 
progress in an area by increasing demand/production. However this conclusion is not necessarily 
correct because in practice we do not know if the experience curve relationship is due to the fact 
that experience drives costs down, or if it is that lower costs are driving demand up. This is why we 
have also studied experience curves using archival data from military production during World War 
II. In that context we know that the demand for weapons was driven by military needs, not by 
prices/costs. Yet, we found that more accumulated experience was associated with faster 
technological progress.
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When there are experience effects, it is interesting to invest as much as possible into a technology, 
as the more we invest the cheaper it gets. On the other hand, because these experience effects 
are somewhat uncertain, we may want to diversify investment over multiple technologies. To 
understand this trade-off between specialization and diversification we have developed a new 
method for modeling portfolios of investments in technologies. Our model determines an optimal 
allocation of investment depending on risk aversion and on the technologies’ current performance 
and potential for improvement.

The model rests on two underlying assumptions. First, technologies progress according to 
experience curves, so the more we invest in a given technology the cheaper it becomes. Second, 
progress along these experience curves is uncertain, so instead of knowing precisely what the cost 
of a technology will be in future we have a range of possible costs. Much of the time costs will go 
down due to advances in knowledge, manufacturing techniques, etc., but sometimes costs will go 
up due to other, unforeseen factors. Our model takes in to account this randomness, and trades off 
a preference for progress to be as fast as possible, against a preference for it to be as certain as 
possible. The level of risk a given decision maker is willing to accept may be specified in the model 
and the resulting optimal portfolio of investments is calculated. 

We developed the theoretical foundations of this subject and built several applications of the model 
to investigate how the model parameters affect portfolio outcomes. The main finding is that due to 
the increasing returns to investment (generated by experience curves), it can be the case that very 
different portfolios have the same value. Archetypically, from a decision maker’s perspective a fast-
progressing but highly unpredictable technology may be entirely equivalent to a slower-progressing 
but more certain technology.

As well as developing the modelling framework and the theory, we obtained several qualitative 
results. For instance we found that the level of current experience in technologies has a 
surprisingly large effect on their future prospects. All things being equal, younger technologies are 
preferred as it is easier to make large gains early in a technology’s life, rather than later. When 
technologies become very mature, so much experience has been accrued that it becomes very 
difficult to achieve further significant cost reductions. This means that the older a technology gets, 
the more it behaves like a standard financial asset where investment does not affect returns.

Technological Ecosystems
During the project we have also investigated what we call technological ecosystems. It is well 
known that technologies rely on other technologies so that together they form a complex system of 
interdependent, co-evolving entities with non-trivial patterns of competitive or symbiotic 
interactions. To understand this we have used mathematical models of networks, both at the level 
of inventions and at the level of economies. 

For inventions, we have used the complete record of all granted US patents. These patents are 
classified in multiple categories reflecting their use of diverse underlying technologies. Thus from 
this data on patent classification we were able to study which technologies are often used together, 
and how different periods of time were dominated by specific groups of technologies.

At the level of economies, we have studied the interrelationships between industries. Each industry 
uses inputs from other industries and serves as input to other industries. The idea is similar to 
trophic chains in ecology where organisms are both eating other organisms and are themselves 
eaten by a higher-level species. We have developed a mathematical model that characterizes the 
structure of an economy in terms of its trophic level and shown that this is highly correlated to 
economic growth. This highlights how the structure of interdependencies between sectors 
determines the dynamics of growth of an economy.



Ranking and Recommendation in Bipartite networks
In year 1, our efforts have concentrated on studying the e-commerce information ecosystem. 
Recommender systems influence the choices of users and the actions of users in turn influence 
future recommendation results. To study this interplay, we proposed a so-called rewiring process in 
which the oldest link of each user is redirected to a new item. This item is chosen by 
recommendation, by preferential attachment, or at random, which mimics the influence of 
information filtering and recommender systems on user behavior. This rewiring is then repeated 
until a stationary distribution of item popularity (degree) emerges. We measured the heterogeneity 
of this stationary distribution by the Gini coefficient which ranges from zero (all items are equally 
popular) to one (all user attention is focused on one item). While user degree values remain by 
definition unchanged, item degree distribution changes substantially. We used extensive numerical 
simulations to show that regardless of the details of the rewiring process, the impact of 
recommendation on the stationary Gini coefficient observed upon rewiring is always the same. In 
particular, usual recommendation methods (item-based recommendation based on common 
neighbor or cosine similarity as well as mass diffusion) are so much popularity-biased, that they 
result in the Gini coefficient above 0.9. This is in agreement with our analysis of data from various 
real online systems (Amazon, Movielens, and Netflix) which shows that despite significant use of 
recommendation in these systems, the distribution of user interest becomes more uneven with 
time. We showed that with some limited sacrifice of recommendation accuracy, one can achieve a 
substantially lower stationary Gini value than that obtained when recommendation accuracy is 
optimized. In other words, there is a trade-off between accuracy and long-term information diversity 
to be exploited.

In year 2, we worked mainly on "Metrics for reputation and quality in economic systems". 
PageRank is arguably the most popular ranking algorithm which is being applied in real systems 
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to those produced by in-degree. See [Mariani, 2015] for details.



ranging from information to biological and infrastructure networks. Despite its outstanding 
popularity and broad use in different areas of science, the relation between the algorithm's efficacy 
and properties of the network on which it acts has not yet been fully understood. We generalized 
the previously introduced model [Medo, 2011] by assuming that the nodes in a growing network 
remain active for a prolonged time period. The two important timescales of the model---that of 
activity and relevance decay---were then varied and we assessed how well PageRank performs in 
ranking the nodes by their intrinsic fitness. Figure 1.8 shows a comparison of the PageRank's 
performance with that of in-degree which we use as a simple benchmark ranking algorithm. While 
there are some model parameter settings where PageRank outperforms in-degree in ranking the 
network's nodes by their fitness (see the diagonal blue region), there are many parameter settings 
where PageRank is dramatically outperformed by in-degree. These regions correspond to settings 
where PageRank scores are heavily biased towards old (the lower right corner) and recent (the 
upper left corner) nodes, respectively. The conclusion is that depending on the properties of the 
system it is applied to, PageRank can develop various forms of bias which is of course detrimental 
to the algorithm's performance [Mariani, 2015]. This motivates further work on how best to remove 
this bias, which we then studied extensively in year 3.

Again motivated by the network model [Medo, 2011], we attempted to determine whether all users 
are equally sensitive to item fitness in real systems. To this end, we proposed a novel reputation 
metric which is based on evaluating how often a user is among the first one to collect an item that 
eventually (typically long after the user's action) becomes very popular. The users who excel in this 
aspects are referred to as discoverers as they are often among the first ones to "discover" future 
hits. We developed a statistical framework to identify the discoverers and use it to demonstrate that 
they can be found across a number of online systems where users have the freedom to choose 
from a large number of possible items [Medo, 2016]. The proposed approach is suitable to any 
data with time information. The ability to identify the discoverers was shown beneficial for 
predicting the future popularity of items (see Figure 1.9) as well as for ranking the users. The 
classical concepts of social leaders or innovators who have high social status or are well 
positioned in the social network, extensively studied in the past, do not provide an explanation for 
the presence of discoverers who do not share any advantageous or privileged social position and 
achieve discoveries consistently over time.

Figure 1.9: Future degree evolution of the target items collected by users of different surprisal in 
Amazon (A) and Delicious (B) data. The items collected by high surprisal users become 
significantly more popular (according to the Mann-Whitney test) than target items collected by 
users of low or zero surprisal. The popularity ratio between the high and zero surprisal group at 
the end of the future time window is 10.0 and 6.1 for the Amazon and Delicious data, 
respectively. See [Medo, 2016] for details.



Another research line focused directly on reputation systems for multi-level networks produced by 
e-commerce systems. To this end, we studied metrics to measure the influence of users on the 
behavior of their friends [Vidmer, 2015]. The multi-level network that we studied was composed of 
a monopartite social network and a bipartite user-item network (here item is a generic term which 
can refer to specific objects or other entities). We demonstrated that the currently existing metrics 
of friends' influence are biased by the presence of highly popular items and users in the data, and 
as a result can lead to an illusion of friends influence where there is none. In turn, we developed 
three metrics that do not suffer from the popularity bias and evaluated them on real and artificial 
datasets. The datasets generated by an artificial model have proven successful in reproducing 
various patterns observed in real data and can become instrumental in the future research of social 
influence and its role in system evolution.

In year 3, we addressed the problems of ranking and recommendation in complex systems. The 
aforementioned bias of PageRank motivated us to study its unbiased modifications. We developed 
a new metric, rescaled PageRank, which combines PageRank centrality with the explicit 
requirement that paper score is not biased by paper age [Mariani, 2016]. We used the new metric, 
and a number of other metrics for comparison, to analyze the network of citations among the 
449,935 papers published by the American Physical Society (APS) journals between 1893 and 
2009. We contrasted five article-level metrics with respect to the rankings that they assign to a set 
of fundamental papers, called Milestone Letters, carefully selected by the APS editors for "making 
long-lived contributions to physics, either by announcing significant discoveries, or by initiating new 
areas of research". The new rescaled PageRank metric was shown to be the best-performing 
metric overall in identifying the Milestone Letters. The lack of time bias in the new metric makes it 
also possible to use it to compare papers of different age on the same scale. We found that 
network-based metrics identify the Milestone Letters better than metrics based on the citation 
count, which suggests that the structure of the citation network contains information that can be 
used to improve the ranking of scientific publications. Citations between scientific papers and 
related bibliometric indices, such as the h-index for authors and the impact factor for journals, are 
being increasingly used---often in controversial ways---as quantitative tools for research evaluation. 
Our work tackles a fundamental research question: to which extent do quantitative metrics capture 
the significance of scientific works? The methods and results presented in [Mariani, 2016] are 
relevant for all evolving systems where network centrality metrics are applied, for example the 
World Wide Web and online social networks. Results obtained with the new metric for papers 
published by the APS have been made publicly available at the comprehensive web site 
www.sciencenow.info.

Figure 1.10: A comparison of the ability of various metrics to identify the milestone papers 
identified by the APS editors. NIR here stands for the normalized identification rate which is the 
milestone identification rate corrected for the metric's bias towards papers of particular age. The 
newly devised rescaled PageRank, R(p), performs better than the other considered metrics 
(citation count c, PageRank p, rescaled citation count R(c), and CiteRank T).



We finally addressed the importance of time for recommender systems. The evaluation of widely 
studied network-based recommendation methods [Zhou, 2010] is based on hiding a randomly 
selected part of data (which is then referred to as the probe) and evaluating how well a 
recommendation method reproduces the hidden data. In [Vidmer, 2016], we showed that the 
recommendation evaluation based on choosing the probe at random generally overestimates 
recommendation performance. The reason for this is that both the random probe and the majority 
of network-based recommendation methods are biased towards popular items; the shared bias of 
the methods and their evaluation protocol then directly leads to the mentioned performance 
overestimation. We suggested to replace the random probe with a probe chosen on the basis of 
time stamps in the data and show that thus-measured recommendation performance is indeed 
significantly lower. We proposed a simple combination of traditional network-based 
recommendation methods (that act on static network snapshots are thus essentially unaware of 
time information) with simple temporal features of the input data and showed that the obtained 
methods outperform the classical ones in terms of recommendation accuracy and diversity. The 
accuracy improvements are particularly significant in systems with fast aging.

Open Data Platform
One of the main activities of our project has been to build an extensive open data platform, 
enabling access to datasets coming from the project’s teams as well as international partners. We 
detail a list of the main contributions to this platform, accessible at: http://suanzi.cn:8083//welcome/
index

Data I. The customer-product data is the purchase records of users on Taobao.com. Each record 
contains: user ID, items ID, and the number of the items in this transaction (318159, 113157, 1 for 
instance). 

Data II. The user-item-interaction data is a more detailed interactions record (including both 
browsing and purchase) between users and items on Taobao.com. 

Data III. Keyword data from the biggest Chinese online shopping website taobao.com are crawled 
via open API with the aim of scientific investigation. In the Taobao e-commerce platform, vendors 
can use keywords to describe their products and well-chosen keywords can contribute to have 
their products being ranked at the top of customers' search results.  

Data IV. shop-category bipartite networks: contains online shops, the categories of products 
provided to buyers, the number of deals and the total income of the shop. 

Data V. The dynamics of social-event diffusion. The data sets are extracted from one of the 
most popular micro-blogging service in China, Sina Weibo (a joint invented social platform by 
Alibaba), evolved by almost 20% of the Chinese population. In Sina Weibo, it allows users 
(follower) to follow others (followees), thus they can automatically receive all the tweets published 
by their followees, which is very similar to Twitter. But users can not see tweets posted by their 
followers if the relationship is not mutually confirmed. 

Data VI. Data of Ant Financial: The data sets are extracted from the most popular network based 
financial service in China, Ant Financial , a sub-company of Alibaba, involves almost 50% of the 
Chinese population. Ant Financial, it allows users to invest via the Alipay platform and get interest 
every day. Therefore, it faces a big challenge, that is a great amount of cash flow in and out of 
Alipay. How to effectively and efficiently manage such big amount of money, control the risk of 
financial liquidity and predict it plays an important role for Alipay.  This data consists of one-year 
application for purchasing and redeeming foundation online for 30,000 individuals.

Data VII. Data of Alibaba Logistics: Alibaba Logistics, also known as Cainiao, contains huge 
amount of data of seller-buyer transactions. One of its core targets is the supply chain 
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management. Thus, how to forecast the demanded quantity in future, reduce the corresponding 
costs for sellers, help in their decision making process, and finally improve user experience and the 
efficiency  of the whole e-commerce industry remains a huge challenge for Cainiao. This dataset 
contains one-year transactions, including transaction date, item description, logistic path, etc.

Data VIII. A reliable database of world trade on the monthly scale from COMTRADE data. We 
have made progress in our data sanitation techniques on COMTRADE data and studied 
extensively the effects of noise in these data in the context our metrics. These tools and insights 
need to be complemented with a procedure to reconstruct missing flows that are a relevant number 
when COMTRADE data is used on a monthly scale. 



Potential Impact, dissemination activities and 
exploitation of results
During the three years of the project the dissemination and communication of scientific results and 
activities, towards the scientific community, policy makers and stakeholders and the public at large, 
has been one of the major focus of the Consortium. In order to cover this wide range of audience 
and maximize the impact of our research activities, different dissemination tools have been used: 
1) creation and continuous update of an official web-page of the GROWTHCOM project (http://
www.growthcom.eu)
2) opening of project related Facebook and a Twitter accounts
3) publication of scientific papers on impactful scientific journals
4) talks and lectures in national and international conferences and/or public scientific institutions
5) organization of an International School
6) organization of a final international conference
7) planning of two final reviews covering some of the most important project related subjects to be 
published on a high impact scientific journal
8) discussions and collaboration with economic public and private institutions, companies and 
other kind of stakeholders.

In order to monitor and assess the success of all such activities, to adjust them in real time and to 
optimize their impact, dissemination and communication have been always central subjects in all 
Consortium internal meetings, which have been held twice a year, and an Advisory Board 
composed by renown experts has been appointed having the assessment of the efficacy of the 
dissemination plans of the Consortium among its commitments.

The Consortium has developed during the three years an intense effort of communication of the 
research activity also towards the public at large. The main tool developed is the project web-page 
(www.growthcom.eu), which has been continuously updated to inform the public about all the main 
results, publications, job opportunities, news and events about the Consortium and project 
evolution. In order to make the navigation on it more interactive, it has been endowed with two 
visualization tools of countries' trajectory in the Fitness-Income plane and of the Product Network. 
Finally, in order to make the public at large informed in real time on the most important results and 
news about the project evolution, we have opened both a Facebook and a Twitter Growthcom 
(https://www.facebook.com/fp7growthcom/?ref=hl and https://twitter.com/fp7_growthcom).

Scientific impact

Peer reviewed publications 
One of the main dissemination and communication activities towards the scientific community 
consisted mainly in the publication of scientific papers in peer-reviewed journals. During the three 
years of life of the GROWTHCOM project senior and young scientist of the Consortium have 
published more than 70 papers on scientific journals. Some of the papers have received wide 
media coverage both in scientific and popular press (Nature, Bloomberg News, The Guardian, Il 
Sole 24 Ore). To increase the impact of our bibliometrics work, we opted for publishing in one of 
leading journals on bibliometrics (Journal of Infometrics) which increases the chances that our 
work will be recognized by the field experts. 
Members of the consortium have collaborated in the publication of two review articles 
[ZhangZK2016, LuLY2016]. The former forces on studying the dynamics on online networks and 
the latter concretes on methods to identify influential nodes on both static and temporal networks.
Moreover, in order to offer a more systematic presentation of the results of our scientific efforts to 
the scientific community embedding them in the context of the more general research activity 
around the world on related subjects, we have planned to produce two further reviews, the first of 
which will focus on the Economic Complexity approach to economic, technological and scientific 
competitiveness and development, while the second one is aimed to present results and models 
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about the impact of network evolution on ranking algorithms with particular reference to social, 
economic and information systems. The journal that has been contacted for these publications is  
again Physics Reports (Impact Factor >20) whose editorial board has manifested a strong interest 
in this proposal.

Dissemination towards young scholars
A central role in the dissemination activities has been covered by the actions towards young 
scientists: many senior scientists served as supervisor and mentor of Master and Ph.D. students 
and trained young scientists to the theoretical and computational tools related to the project 
subject. Modelled on Caltech’s SURF program, LIMS’s Summer Undergraduate Research 
Fellowships give undergraduates a chance to do real original research during the summer months 
under the guidance of one of our senior scientists. Uwais Iqbal was funded by Growthcom for a 
SURF to work on innovation landscapes, and is continuing this project at Imperial College as his 
Masters thesis. To foster even further the dissemination towards young scholars the Consortium 
organized a successful international school on Economic Complex Systems in Lipari (Sicily, Italy) 
on September 2015. Such school has been attended by around 40 people, 25 of whom were 
students and young researchers. Invited speakers from important international scientific institutions 
and GROWTHCOM project investigators have given classes.

Conferences and workshops
A great attention has been paid during the whole period of the project, by both senior and junior 
scientists, to the dissemination of the results of the scientific activity through keynote, invited and 
contributed talks in international conferences and workshops, and through lectures in public 
scientific institutions. The total number of oral presentations in official situations has been larger 
than 150 and, in particular talks have been given in all most important international conference of 
our scientific communities, e.g.: ECCS’14 (Lucca, Italy), CCS’15 (Phoenix, AZ, USA), CCS’16 
(Amsterdam, NL), Netsci2014 (Berkeley, CA, USA), Netsci2015 (Zaragoza, Spain), Netsci2016 
(Seoul, South Korea), Statphys26 (Lyon, France) and the annual meeting of the German Physical 
Society.
The biggest effort for dissemination has been put in the organization of the final Growthcom Project 
Conference in September 2016 as a central Satellite meeting (web-page https://sites.google.com/
site/seccds2016/) of the most important international conference in complex system science, 
CCS’16 (Amsterdam, http://www.ccs2016.org/). The Conference on Complex Systems CCS saw 
around 1000 attendees a good part of which had the opportunity to participate to our satellit. 
Important and renown experts (as for instance Alan Kirman and Cars Hommes) and stakeholders 
interested in a complex system approach to economy have been invited to give talks.

Societal and Economic Impact

A strong effort has been developed by the whole Consortium to finalize the project towards the 
construction of stable and fruitful interactions and collaboration with policy-makers, political 
economical and financial institutions and other stakeholders.
GROWTHCOM has supported the cooperation between European and Chinese scientists, as well 
as that between academia and industry. The Alibaba Group has stepped up its cooperation with 
research by establishing a permanent research institution thorough the frequent interactions with 
project members. 
We have collaborated on the analysis of the regional economics in China (e.g. Hangzhou, 
Shaoxing) with Economic Complexity methods which will be used in a joint strategic plan which 
involves both online and offline databases. We are now considering possible extensions of this 
approach to bigger 
Moreover, during the three years of project, the main investigators of the Consortium have built 
interactions and collaborations with the following important public and private institutions: World 
Bank (Washington DC, USA), INET (Institute for New Economic Thinking, NY), Ministry of 
Economics of Singapore, OECD (Paris), Stiglitz Task Force on Industrialization, UK government, 
Royal Dutch Shell (NL), Azimut Financial Group (Milan), Alibaba group and business school 
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(Hangzhou, China), Alibaba Institute on Economic Complexity(China), Local Governments for 
Regional Economics (China), Italian Ministry of Foreign Affairs (MAE), APG Dutch Wealth Fund, 
GIC Singapore fund, Blackrock fund, Boston Consulting Group (BCG, NY), Templeton Foundation, 
Bravofly-Rumbo Group (Chiasso, CH), Assoknowledge (Confindustria), Italian Space Agency 
(ASI), Arrowgrass, U.S. Department of Energy, UK Ministry of Defence. With all these institutions 
interactions ranging from simple discussions and workshops to real and stable collaborations have 
been developed. A central role in this direction has been played by the Project Coordinator, Prof. L. 
Pietronero, who was involved in many dissemination and communication events towards policy 
makers and stake-holders. The most important of these have been the two GSS meetings (Genoa, 
Italy, 2015 and at OECD, Paris, 2016), and from 2014 the participation to the Stiglitz Task Force on 
Industrialization, as well as the now stable collaboration with the International Finance Corporation 
of the World Bank Group.
We detail some of the most prominent activities and collaborations.

UK MoD Defence Innovation Initiative
The Defence Innovation Initiative (DII) is a new 10-year, £10bn programme to be launched in 2017 
by the UK Ministry of Defence. The DII invited scientists from the London Institute to present its 
innovation work to assist the MoD in balancing current defence capability with promoting future 
capability disruption. We expect this interaction to grow as the fund in launched in 2017.

Boston Consulting Group 
The Growthcom project cemented a collaboration between the London Institute and the Boston 
Consulting Group, a leading international management consulting firm based in New York. The 
“theory division” of BCG is the Henderson Institute, which leads the research and translation of 
impactful business ideas. Throughout the Growthcom project we have worked closely with Martin 
Reeves, the Director of the Henderson Institute, who is co-author on two of our papers. Members 
of the the Growthcom team have spent time at the BCG head offices in New York, and several 
members of BCG have worked together with scientists at the London Institute. The goal of this 
collaboration is to provide a spectrum of strategies to firms for their day-to-day innovation decisions 
based on a quantitative understanding what drives rapid innovation.
The London Institute hosted two interns from management consultants from BCG to work on the 
Growthcom project. Dr Ramiro Palma worked for nine months on the dynamics of rapid innovation; 
and more recently Alexandra Kampmann began working on applications of that research in 
business. Both are supervised by Martin Reeves at BCG and Thomas Fink at the London Institute.
Together with our collaborators at the Boston Consulting Group, we gave two joint training 
seminars, highlighting the importance of adaptive strategy in innovation. These were for company 
partners, who can then use the approach with clients; and senior clients who are interested in their 
own right. These training seminars were each attended by 70 to 100 participants.

The World Bank Group
A the beginning of 2016 the CNR team, led by Prof. Pietronero, established a stable collaboration 
with the International Finance Corporation (IFC) of The World Bank Group on applications of an 
economic complexity approach to the evaluation of the sector-by-sector potential growth of 
different countries. All the various analytical tools for country growth forecasting developed within 
the GROWTHCOM project have been fruitfully involved in top level consulting activities, the latest 
being directed towards the Chinese and Croatian governments. These tools are now being 
established as standard analytical tools within the World Bank.

Potential Impacts on scientific policy-makers
Our work on the ranking of network nodes has so far culminated in proposing the rescaled 
PageRank metric which removes the bias that can be present in PageRank scores for various 
systems. Of particular importance is the metric's ability to identify significant nodes much earlier 
than other metrics such as the in-degree or PageRank. This makes the metric a suitable candidate 
for early decisions about the importance of nodes. Such early evaluations are often necessary: 
funding or hiring decisions are typically done for researchers who have only defended their PhD 
recently. Since the evaluation of researchers is now typically done by unscaled quantities such as 



citation counts or h-index that are need a long time to reflect a paper's or researcher's impact, our 
results on PageRank rescaling are highly promising in this respect. Another potential use is well 
illustrated by searching for complex networks papers in our data where there are 448 papers that 
have "complex" and "networks" in the title. When they are ranked by citation count, the most recent 
paper in top 20 is the review "Critical phenomena in complex networks" from 2008. By contrast, the 
most recent paper in top 20 by rescaled PageRank is the review "Epidemic processes in complex 
networks" from 2015 and there are some other recent papers such as "Cluster Explosive 
Synchronization in Complex Networks" from 2013, for example. This shows that rescaled 
PageRank can be used to obtain a view of the field which includes both old and recent papers.

We believe that the new rescaled PageRank metric is a promising tool for researchers as well as 
funding agencies and policy makers. To make the new metric accessible to a broad audience, we 
developed the site www.sciencenow.info where users can browse the papers published by the 
American Physical Society (APS) from 1893 until 2016 and see their citation counts and rescaled 
PageRank scores. The web site was promoted at a recent Conference on Complex Systems (CCS 
2016) and other events where we participated. A screenshot of this web site is shown in Figure 3.1.

Industrial and Technological Impact

We have established the extent of predictability of technological progress and use these results to 
show how to optimally allocate investment. Our results on the prediction of technological progress 
have received a lot of attention from practitioners. Our paper has been widely discussed in the 
press (The Guardian, Nature, and many blogs or websites especially in the renewable energy 

Figure 3.1: Screenshot from www.sciencenow.info. The paper by Einstein, Podolsky, and Rosen 
which introduces the EPR paradox is now one of the most cited papers in the APS data (citation 
rank 32). The screenshot shows the evolution of the paper's ranking by rescaled PageRank from 
1950 until today.



world), and we have been contacted multiple times by professionals trying to apply our method to 
their data.

The work on portfolio selection for technologies has the potential for significant impact in many 
areas, through improved policy guidance. Our method is essentially a framework for deciding how 
much is the correct amount of effort to put in to activities which have increasing but uncertain 
returns to that effort. Activities of this kind are ubiquitous in all aspects of life, but some immediate 
economic applications include R&D funding decisions and technology policy, in particular relating 
to efforts to combat climate change. To what extent should countries and firms coordinate their 
research and deployment efforts on clean energy technologies, or to what extent should they 
actively seek to differentiate themselves? Current attempts to answer this question are more or 
less ad hoc, but by extending and applying the framework developed here, we aim to provide a 
more methodologically consistent solution.
 
Our work on technological ecosystems and economic growth holds great potential for being useful 
to policy makers at the macroeconomic level. Industrial and innovation policy, in particular, could 
benefit from an understanding of the interactions among technologies and among industrial sectors 
because eventually it may help in determining which sectors should be supported in priority and 
which are bottlenecks to economic growth, innovation and employment.
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products

M. A. 
Annunziata, A. 
Petri, G. 
Pontuale, and 
A. Zaccaria

Eur. Phys. 
J. Spec. Top.  225, 1985 Springer 2016 no

74
Complex Economies have 
a Lateral Escape from 
Poverty Trap

E. Pugliese, 
G.L. Chiarotti, 
A. Zaccaria, 
and L. 
Pietronero

arXiv e-
print 
1511.0862
2

2016 yes
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TEMPLATE A2: LIST  OF DISSEMINATION ACTIVITIES

NO. Type of activity Main leader Title Date Place Type  of  
audience

Size  of 
audience

Countries  
addressed

1 Press coverage Thomas Fink Press coverage on PRL 
"Reprairable" 2014 New Scientist General 

population 130k global

2
Management 
consulting 
intern hosting

Martin Reeves London Institute hosts 
Ramiro Palma 2015

Ramiro Palma: from 
BCG, NY to London 
Institute

Management 
consultants 1 US, UK

3 Invited seminar Thomas Fink Repairable as an alternative 
to robust 2015 Oxford University 

Physics Department
Scientific  
Community 25 UK

4
Management 
consultant & 
client training

Ramiro Palma Boston Consulting Group 
Virtual Training 2016 Boston Consulting 

Group, NY Business leaders 70 US, EU, 
Asia

5 Conference Thomas Fink Dynamics of rapid innovation 2016
Intl Conference on 
Complex Systems, 
Amsterdam

Scientific  
Community, 
industry

40 EU

6
Management 
consulting 
intern visit

Martin Reeves London Institute hosts 
Ramiro Palma 2016

Alexandra 
Kampmann from 
BCG, NY to London 
Institute

Management 
consultants 1 US, UK

7 Invited seminar Thomas Fink Dynamics of rapid innovation 2016 Fribourg University 
Physics Department

Scientific  
Community 20 Switzerland

8
Management 
consulting & 
client training

Martin Reeves Boston Consulting Group 
Virtual Training 2016 Boston Consulting 

Group, NY Business leaders 100 US, EU, 
Asia

9 Conference Doyne Farmer
The predictability of 
technological progress, 
Hidden Connections 
conference

mar-14
Nanyang 
Technological 
University, Singapore

Scientific  
Community 100

10 Conference Doyne Farmer The predictability of 
technological progress giu-14 Oxford, UK Scientific  

Community 100

11 Lecture Doyne Farmer Complex Systems Summer 
School lug-14 Santa-Fe, USA Scientific  

Community 30

12 Lecture Doyne Farmer European Complex Systems 
Society conference set-14 Barcelona, Spain Scientific  

Community 100

13 Conference François Lafond New perspectives on learning 
curves nov-14 Maastricht, 

Netherlands
Scientific  
Community 100

14 Seminar François Lafond How predictable is 
technological progress? feb-15 Oxford, UK Scientific  

Community 100

15 Seminar François Lafond How predictable is 
technological progress? feb-15 Utrecht, Netherlands Scientific  

Community 100

16
Workshop / 
Poster 
presentation

François Lafond
The evolution of knowledge 
systems and forecasting 
technological progress

mar-15 Campinas, Brazil Scientific  
Community 100

17 Seminar François Lafond
Analysis, prediction and 
control of technological 
progress

ott-15 Warwick, UK Scientific  
Community 100

18 Conference Doyne Farmer
Santa Fe Institute Business 
network conference on 
complexity economics

nov-15 Santa-Fe, USA Scientific  
Community 100

19 Seminar Doyne Farmer Getting Ready for Paris feb-16 Oxford, UK Scientific  
Community 100

20 Lecture Doyne Farmer Complex Systems Summer 
School giu-16 Santa-Fe, USA Scientific  

Community 30

21 Conference Doyne Farmer
Complexity of the 
Economy:Research and 
Policy Implications

ott-15 Paris, France Policy makers 50

22 Lecture Doyne Farmer Lecture to the Faculty of 
Science, ott-15 Leiden, Netherlands Scientific  

Community 100

23
Keynote 
lecture, 
conference

Doyne Farmer Colloquium on Economic 
Complexity and Public Policy nov-15 Mexico city, Mexico Scientific  

Community 100

24 Workshop François Lafond
Analysis, prediction and 
control of technological 
progress

dic-15 Uppsala, Sweden Scientific  
Community 100
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25 Seminar Doyne Farmer Complex system seminar giu-16 Zurich, Switzerland Scientific  
Community 100

26 Public lecture Doyne Farmer Oxford Martin School mar-16 Oxford, UK
Members of the 
public, policy 
makers, 
academics

100

27 Conference Doyne Farmer Aurora Energy and 
Technology conference mar-16 Oxford, UK

Scientific  
Community, 
practicioners

100

28 Colloquium Doyne Farmer Mathematics colloquium apr-16 Dartmouth, USA Scientific  
Community 100

29 Lecture Doyne Farmer van Leeuwenhoek Lecture mag-16 Leiden, Netherlands Scientific  
Community 100

30
Keynote 
lecture, 
conference

Doyne Farmer WEHIA giu-16 Valencia, spain Scientific  
Community 100

31 Lecture Doyne Farmer Santa Fe Institute Complex 
Systems Summer School lug-16 Santa Fe, USA Scientific  

Community 30

32 Conference Doyne Farmer
Santa Fe Institute 
Conference on Limits to 
Prediction

set-16 London, UK Scientific  
Community 100

33 Conference Rupert Way Portfolios of technology 
investment ott-16 Amsterdam, 

Netherlands
Scientific  
Community 100

34
Keynote 
lecture, 
conference

Doyne Farmer

Keynote at Conference on 
Complex Systems, 
Amsterdam, Sept. 19, and 
multiple talks in parallel and 
satellite sessions

ott-16 Amsterdam, 
Netherlands

Scientific  
Community 100

35 Conference François Lafond
Analysis, prediction and 
control of technological 
progress

ott-16 Amsterdam, 
Netherlands

Scientific  
Community 100

36 Group Meeting Zi-Ke Zhang The 1st GROWTHCOM 
Meeting

28-29. Nov. 
2013

London, United 
Kingdom

Scientific  
Community 15

37 Group Meeting Linyuan Lu The 2nd GROWTHCOM 
Meeting

27-29 May 
2014 Hangzhou, China Scientific  

Community 40

38 Invited Talk/
Conference Linyuan Lu

The 2014 Workshop on 
Complex Networks: Theories 
and Applications

 3-4 June 
2014 Hangzhou, China Scientific  

Community 50

39 Invited Talk Linyuan Lu Information Filtering and 
Information Spreading 14/09/2014 Hong Kong Scientific  

Community 30

40 Group Meeting Yu-Xiao Zhu The 3rd GROWTHCOM 
Meeting

28-29, Sep 
2014 Como, Italy Scientific  

Community 16

41 Conference Chongjing Sun The 1st Conference of 
Alibaba Complexity Sciences

15-16, Oct  
2014 Hangzhou, China Scientific  

Community 600+

42 Review 
Meeting Zi-Ke Zhang The 1st Review Meeting 19-20 Sep. 

2014 Brussels,Belgium Scientific  
Community 10

43 Group Meeting Zhi-Qiang You The 4th GROWTHCOM 
Meeting

12-14 March 
2015

Ovronnaz, 
Switzerland

Scientific  
Community 30

44 Workshop  Ning Xi Alibaba Finance and Alibaba 
society 17/03/2015 Hangzhou, China Scientific  

Community 30

45 Workshop Ye Sun How awareness affects 
epidemic spreading 20/04/2015 Sanya, China Scientific  

Community 50

46 Invited Talk Xiu-Xiu Zhan nformation spreading and 
information recommendation 20/04/2015 Shanghai, China Scientific  

Community 100+

47 Workshop Zi-Ke Zhang
Hypergraph based  
collaboration and citation 
network

26/07/2015 Xining, China Scientific  
Community 80

48 Conference Zi-Ke Zhang Information Driven Human 
behavior and  new spreading 20/08/2015  Beijing, China Scientific  

Community 600+

49 Conference Zi-Ke Zhang Identyfing influencial nodes in 
complex networks 20/08/2015  Beijing, China Scientific  

Community 600+

50 Summer 
School Linyuan Lu Summer School 12/09/2015 Lipari, Italy Scientific  

Community 60

51 Review 
Meeting Linyuan Lu The 2nd Review Meeting 16/11/2015 Brussels,Belgium Scientific  

Community 10

52 Invited Talk Linyuan Lu Complex  Networks: Theory 
and Applications 12/10/2015  Jinan, China Scientific  

Community 60

53 Conference Yu-Xiao Zhu Information spreading on 
social networks

30 May -  June 
2016 Souel, Korea Scientific  

Community 100+

54 Conference Chongjing Sun
The H-index of a Network 
Node and its Relation to its 
Degree and Coreness.

30 May -  June 
2016 Souel, Korea Scientific  

Community 100+
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55 Conference Zi-Ke Zhang
A General Algorithm of 
Generating Multiplex 
Networks based on Shared 
Links.

30 May -  June 
2016 Souel, Korea Scientific  

Community 100+

56 Invited Talk Zhi-Qiang You
Identifying the vital nodes 
and links on complex 
networks

24 Sept. -25  
Sept. 2016 Nanjing, China Scientific  

Community 100+

57 Conference  Ning Xi
Learning to Predict with 
Implicit Social Influence on 
Online Bipartite Network

16-18 Oct 
2016 Taiyuan, China Scientific  

Community 700+

58 Conference Ye Sun

Investigating cellular network 
heterogeneity and modularity 
in cancer: a network entropy 
and unbalanced motif 
approach

16-18 Oct 
2016 Taiyuan, China Scientific  

Community 700+

59 Conference talk M. S. Mariani 2016 Conference on 
Complex Systems Sep. 2016 Amsterdam Scientific  

Community 10-20

60 Conference talk M. S. Mariani

Social and Economic Change 
as a Complex Dynamical 
System 2016, satellite of the 
2016 Conference on 
Complex Systems

Sep. 2016 Amsterdam Scientific  
Community 20-30

61 Conference talk M. S. Mariani Complex Networks Jul. 2016 Marseille Scientific  
Community 40-50

62 Conference 
poster M. S. Mariani

Challenges in Data Science: 
a complex systems 
perspective

Oct. 2015 Torino Scientific  
Community 20-30

63 Conference talk M. Medo 2016 Conference on 
Complex Systems Sep. 2016 Amsterdam Scientific  

Community 20-30

64 Conference talk M. Medo
Symposium Scientometric 
Maps and Dynamic Models 
of Science

Mar. 2016 Regensburg Scientific  
Community 50-100

65 Conference talk M. Medo
Challenges in Data Science: 
A complex systems 
perspective

Oct. 2015 Torino Scientific  
Community 20-30

66 Conference talk M. Medo GROWTHCOM Project 
Summer School Sep. 2015 Lipari Scientific  

Community 20-30

67 Conference talk M. Medo
COST Workshop 
"Quantifying scientific impact: 
networks, measures, 
insights?"

Feb. 2015 Zurich Scientific  
Community 10-20

68 Conference talk M. Medo
ECCS 2014 Satellite 
Workshop "Computational 
Social Science"

Sep. 2014 Lucca Scientific  
Community 50-100

69  Invited Lecture L. Pietronero Economic Complexity Nov. 11-15, 
2013

 ICTP Conference on 
Condensed Matter 
Phyiscs: Tosatti 70, 
ICTP,Trieste

Scientific  
Community 200 Italy

70 Lecture  L. Pietronero Economic Complexity Nov. 26, 2013
Norge Bank, 
Norvegian Oil Fund, 
London (UK)

 Policy Makers 5 United 
Kingdom

71 Lecture  L. Pietronero Economic Complexity Nov. 28, 2013 Imperial College, 
London

Scientific  
Community 100 United  

Kingdom

72 Invited Lecture  L. Pietronero Economic Complexity Dec. 15, 2013

Rutgers meeting on 
Statistical Physics, 
Birthday of P.W. 
Anderson and F. 
Dyson, Rugers Univ., 
NJ

Scientific  
Community 200 USA

73 Invited Lecture  L. Pietronero Economic Complexity Jan. 8-10, 
2014

The Statistical 
Phyiscs Conference 
(Herrmann 60), ETH 
Zurich, Zurich

Scientific  
Community 200 Switzerland

74 Public Lecture  L. Pietronero Economic Complexity Mar. 18, 2014
 Public lecture for 
students of 4 high 
school, Liceo Giulio 
Cesare, Roma

Higher Education 1000 Italy

75 Lecture  L. Pietronero Economic Complexity Mar. 28, 2014
Royal Dutch Shell 
Strategic Institute, 
Den Haag

Policy Makers 10
The  

Netherland
s

76 Meeting  L. Pietronero Economic Complexity April 12-14, 
2014

 Meeting with INET 
leaders for the 
foundation of the 
Institute of Economic 
Complexity, INET 
Plenary Conference, 
Toronto 

Scientific
Community,
Policy Makers

5 Canada
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77 Meeting  L. Pietronero Economic Complexity May 27-29, 
2014

Alibaba Complexity 
Institute Meeting, 
Hanzhou 

Scientific
Community,
Higher Education
and Research

500 China

78 Plenary Lecture  L. Pietronero Economic Complexity May 31- June 
2, 2014

Complex Systems 
Conference, 
Shanghai

Scientific  
Community 300 China

79 Invited Lecture  L. Pietronero Economic Complexity June 5-7, 
2014

Meeting of the 
Stiglitz’s task Force 
on Industrialization, 
Amman

Scientific 
Community,  
Policy Makers

100 Jordany

80 Public  Lecture  L. Pietronero
Meeting on Philosophy, 
Social Sciences and 
Economics

June 12-13, 
2014

Humanities faculty, 
Sapienza University, 
Rome 

Scientific
Community,
Higher Education
and Research

100 Italy

81 Lecture  L. Pietronero Economic Complexity June 17, 2014

 Royal Dutch Shell 
Strategic Institute, 
Den Haag (NL) and 
planning of a 
collaboration on 
countries strategic 
planning, Den Haag

Scientific
Community, 
Policy Makers

10
The  

Netherland
s

82 Invited lecture  L. Pietronero Economic Complexity  June 18-20, 
2014

Conference on 
Governing a Complex 
World, Univ. of Turin

Scientific
Community,
Higher Education
and Research

200 Italy

83  Invited lecture  L. Pietronero Economic Complexity  June 26-27, 
2014

 CERIS Meeting on 
Complexity and 
Economics, CNR 
Rome

Scientific
Community 100 Italy

84  Invited lecture  L. Pietronero Economic Complexity July 7-12, 
2014

Conference on 
Complex Systems, 
Rhodes 

Scientific
Community,
Higher Education
and Research

200 Greece

85 Lecture  L. Pietronero Economic Complexity Aug. 11, 2014 Economics Dept., 
Columbia Univ., NY

Scientific
Community,
Higher Education
and Research

100 USA

86 Lecture and 
meeting  L. Pietronero Economic Complexity Aug. 16, 2014 Boston Consulting 

Group, NY Policy Makers 5 USA

87 Invited lecture  L. Pietronero Economic Complexity Sept. 25, 2014
Meeting on Complex 
Networks in 
Economics, ECCS, 
Lucca

Scientific
Community,
Higher Education
and Research

150 Italy

88 Plenary lecture  L. Pietronero Economic Complexity Oct. 15-16, 
2014

Alibaba Complexity 
Conference and 
meetings with two 
Alibaba Vice-
presidents (Tesearch 
and Databases) 
about collaboration in 
strategic country 
studiesHangzhou 

Scientific
Community, 
Policy Makers

300 China

89  Plenary lecture  L. Pietronero Economic Complexity Oct. 17-19, 
2014

Conference on 
Complex Networks, 
Changsha 

Scientific  
Community 250 China

90 Plenary lecture  L. Pietronero Economic Complexity Nov. 4-6, 2014
Conference on 
Econophysics and 
Complex Systems, 
Kobe

Scientific  
Community 200 Japan

91 Lecture  L. Pietronero Economic Complexity  Nov. 7, 2014 Tokyo Economic 
Institute, Tokyo

Scientific
Community, 
Policy Makers

50 Japan

92 Lecture  L. Pietronero Economic Complexity Nov. 8, 2014 Tokyo Institute of 
Technology, Tokyo

Scientific  
Community 100 Japan

93 Lecture  L. Pietronero Economic Complexity Nov. 12, 2014

INET Meeting on 
Economic Complexity 
and meeting with the 
top managers of 
BancaIntesa, Oxford 

Scientific  
Community, 
Policy makers

100 United 
Kingdom

94 Talk  A. Gabrielli
Reconstruction Real 
Economic And Financial 
Networks From Partial 
Information

July 7-11, 
2014

SigmaPhi2014 
International 
Conference on 
Statistical Physics, 
Rhodes 

Scientific  
Community 100 Greece

95 Talk  A. Gabrielli
Reconstructing Economic 
Networks From 
Partial Information

May 31- June 
2, 2014

Complex Systems 
Conference, 
Shanghai, 

Scientific  
Community 200 China
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96 Talk  A. Gabrielli
Reconstructing Financial 
Networks in the scheme of 
“fitness models"

Apr. 04, 2014  Complex Systems 
Conference, Rome 

Scientific  
Community 100 Italy

97 Talk Di  Clemente
On the spatial distribution of 
the Italian primary school-
size

July 7-11, 
2014

SigmaPhi2014 
International 
Conference on 
Statistical Physics, 
Rhodes 

Scientific  
Community 200 Greece

98 Talk R. Di  Clemente Forecast Drug Abuse: an 
Agent Based Model

Sept. 22-26, 
2014

SEDPAM14 
@European 
Conference on 
Complex Systems, 
Lucca 

Scientific  
Community 100 Italy

99 Talk R. Di  Clemente
On the spatial distribution of 
the Italian primary school-
size

Sept. 22-26, 
2014

ECCS’ 14 European 
Conference on 
Complex Systems, 
Lucca

Scientific  
Community 100 Italy

100 Talk G.  Cimini
Bootstrapping Topological 
Properties of Complex 
Economic Networks

July 7-11, 
2014

SigmaPhi 2014 
International 
Conference on 
Statistical Physics, 
Rhodes 

Scientific  
Community 100 Greece

101 Talk G.  Cimini
Reconstructing topological 
properties of complex 
networks using the fitness 
model

Nov. 10, 2014 Sednam 2014, 
Barcelona 

Scientific  
Community 100 Spain

102 Talk A. Tacchella
The heterogeneous 
dynamics of economic 
complexity Jan. 2015

NETSCI X 2015, Rio 
De Janeiro Scientific  

Community 200 Brazil

103 Talk R. Di Clemente
Diversification versus 
specialization in complex 
ecosystems

Sept.  2015

 CCS’15 Conference 
on
Complex Systems, 
Tempe (AZ, USA)

Scientific  
Community 200 USA

104 Talk R. Di Clemente
 From innovation to 
diversification: a simple 
competitive model Sept. 2015

CCS’15 Conference 
on
Complex Systems, 
Tempe (AZ, USA)

Scientific  
Community 200 USA

105 Talk R. Di Clemente
Randomizing bipartite 
networks: the case of the 
World Trade Web Sept. 2015

CCS’15 Conference
on Complex Systems, 
Tempe (AZ, USA)

Scientific  
Community 200 USA

106 Talk R. Di Clemente
The build-up of diversity in 
complex ecosystems Sept. 2015

CCS’15 Conference 
on Complex Systems, 
Tempe (AZ, USA)

Scientific  
Community 200 USA

107 Talk R. Di Clemente
Diversification versus 
specialization in complex 
ecosystems Sept. 2015

Econophysics 
Colloquium
2015, Prague

Scientific  
Community 200 Czech Rep.

108 Talk R. Di Clemente

Diversification versus 
specialization in complex 
ecosystems. From innovation 
to
diversification: a simple 
competitive model

June, 2015
IC2S2 International 
Conference On 
Computational Social
Science, Helsinki

Scientific  
Community 100 Finland

109 Talk A. Zaccaria

The Complex Taxonomy of 
Products and the Economic 
Development of Countries Sept. 2015

Econophysics 
Colloquium 2015, 
Prague 

Scientific  
Community 100 Czech Rep.

110 Talk A. Zaccaria
The Complex Taxonomy of 
Products and the Economic 
Development of Countries Sept. 2015 CCS'15,

Tempe (AZ, USA)
Scientific  
Community 100 USA

111 Talk A. Gabrielli The Scientific 
Competitiveness of Nations

May 28-29, 
2015

IWcee15 - 
International 
Workshop on
Computational 
Economics and 
Econometrics, CNR - 
Rome

Scientific
Community,
Higher Education
and Research

100 Italy

112 Talk A. Gabrielli
 Systemic risk analysis in 
reconstructed economic and 
financial networks

June 8-11, 
2015

IC2S2 -
International 
Conference on 
Computational Social 
Science, Helsinki  

Scientific
Community,
Higher Education
and Research

100 Finland
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113 Talk A. Gabrielli

 Estimating topological 
properties of weighted 
networks from limited 
information:
applications to socio-
economic field

Sept. 29, 2015 FISMAT 2015, 
Palermo 

Scientific  
Community 100 Italy

114 Talk A. Gabrielli Scientific Complexity & 
Competitiveness of Nations

Sept. 07,  
2015

GROWTHCOM 
Project Summer
School "Socio-
Economic Complex 
Systems", Lipari 

Scientific
Community,
Higher Education
and Research

100 Italy

115 Talk G. Cimini
Bootstrapping topological 
properties of complex 
economic networks 

July 07-11, 
2014

SigmaPhi 2014, 
Rhodes

Scientific
Community,
Higher Education
and Research

100 Greece

116 Talk G. Cimini

Reconstructing topological 
properties of complex 
networks using the fitness 
model Nov. 10, 2014

SEDNAM - SocInfo 
2014 International 
Workshop, Barcelona 

Scientific  
Community 100 Spain

117 Talk G. Cimini 
The scientific 
competitiveness of nations Jan. 14-

16, 2015
NetSci-X 2015, Rio 
de Janeiro 

Scientific  
Community 100 Brazil

118 Talk G. Cimini The Scientific 
Competitiveness of Nations.  June 5, 2015. NetSci 2015, 

Zaragoza 
Scientific  
Community 100 Spain

119 Talk G. Cimini The Scientific 
Competitiveness of Nations  June 11, 2015  IC2S2 2015, Helsinki Scientific  

Community 100 Finland

120 Talk G. Cimini
The Scientific 
Competitiveness of Nations Sept. 29, 2015 FISMAT 2015, 

Palermo 
Scientific  
Community 100 Italy

121 Talk G. Cimini

 Estimating Topological 
Properties of Weighted 
Networks from Limited 
Information

June 29, 2015

XX
National Conference 
of Statistical Physics 
and Complex 
Systems, Parma 

Scientific  
Community 100 Italy

122 Talk G. Cimini

Complex Network 
Reconstruction from Partial 
Information via Fitness-based 
ERG modeling

 Sept. 6-12, 
2015

GROWTHCOM 
Project Summer 
School, Lipari 

Scientific
Community,
Higher Education
and Research

100 Italy

123 Talk L. Pietronero

New Metrics for Economic 
Complexity: Measuring the 
Intangible Fitness of 
Countries
and Complexity of Products

Oct. 28-30, 
2015

Global System 
Science, European 
Commission 
Conference; Genoa
.

Scientific  
Community 100 Italy

124 Talk L. Pietronero

New Metrics for Economic 
Complexity: Measuring the 
Intangible Fitness of 
Countries
and Complexity of Products

Oct. 26–27, 
2015

OECD: Complexity of 
the Economy: 
Research and Policy 
Implications,
Paris

Scientific
Community, 
Policy Makers

100 France

125 Talk L. Pietronero

L. Pietronero, New Metrics 
for Economic Complexity: 
Measuring the Intangible 
Fitness of Countries
and Complexity of Products. 

Sept. 30, 2015

Ministry of Foreign 
Affairs of Italy: 
ASEAN Awareness 
Forum 2; Milan

Scientific
Community, 
Policy Makers

300 Italy

126 Talk L. Pietronero

New Metrics for Economic 
Complexity: Measuring the 
Intangible Fitness of 
Countries
and Complexity of Products

Sept. 21-25, 
2015

Italian Physical 
Society, General 
Annual Conference; 
Rome

Scientific  
Community 100 Italy

127 Talk L. Pietronero

New Metrics for Economic 
Complexity: Measuring the 
Intangible Fitness of 
Countries
and Complexity of Products

Sept. 21, 
2015.

 First Workshop 
Center for Complexity 
and Biosystems; 
Milan (Italy),
September 21, 2015.

Scientific
Community,
Higher Education
and Research

100 Italy

128 Talk L. Pietronero

New Metrics for Economic 
Complexity: Measuring the 
Intangible Fitness of 
Countries
and Complexity of Products 

Sept. 15-16, 
2015 Econophysics 

Colloquium, Prague 
Scientific  
Community 200 Czech Rep.
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129 Talk L. Pietronero

New Metrics for Economic 
Complexity: Measuring the 
Intangible Fitness of 
Countries
and Complexity of Products

Sept. 7-11, 
2015

Growthcom Summer 
School, Lipari 

Scientific
Community,
Higher Education
and Research

100 Italy

130 Talk L. Pietronero

A New Metrics for Economic 
Complexity: Measuring the 
Intangible Fitness of 
Countries
and Complexity of Products 

 Sept. 3, 2015

AZIMUT Group 
General Annual 
Meeting, September 
3, 2015, Lingotto, 
Turin

Policy Makers & 
Business 1600 Italy

131 Talk L. Pietronero

New Metrics for Economic 
Complexity: Measuring the 
Intangible Fitness of 
Countries
and Complexity of Products 

July 13-15, 
2015

Asia-Pacific 
Econophysics 
Conference 2015, 
Singapore

Scientific  
Community 200 Singapore 

Rep.

132 Talk L. Pietronero

New Metrics for Economic 
Complexity: Measuring the 
Intangible Fitness of 
Countries
and Complexity of Products

June 10 –12, 
2015

IFKAD Conference, 
Bari 

Scientific  
Community 200 Italy

133 Talk L. Pietronero

New Metrics for Economic 
Complexity: Measuring the 
Intangible Fitness of 
Countries
and Complexity of Products 

 May 18-20, 
2015

10° Tinbergen 
Institute Conference: 
Complexity in 
Economics and 
Finance,
Amsterdam 

Scientific  
Community 150

The 
Netherland

s

134 Colloquium L. Pietronero

New Metrics for Economic 
Complexity: Measuring the 
Intangible Fitness of 
Countries
and Complexity of Products

 April 22, 2015
Colloque de 
Physique, Univ. 
Fribourg (CH)

Scientific  
Community 150 Switzerland

135 General 
Colloquium L. Pietronero

New Metrics for Economic 
Complexity: Measuring the 
Intangible Fitness of 
Countries
and Complexity of Products

April 16, 2015
 Area Science Park, 
General Colloquium, 
Trieste 

Scientific
Community,
Higher Education
and Research

300 Italy

136 Talk L. Pietronero

New Metrics for Economic 
Complexity: Measuring the 
Intangible Fitness of 
Countries
and Complexity of Products

April 9, 2015 INET-YSI General 
Meeting, Paris

Scientific  
Community 50 France

137 Talk L. Pietronero

New Metrics for Economic 
Complexity: Measuring the 
Intangible Fitness of 
Countries
and Complexity of Products

March 6, 2015
Alibaba Complexity 
Institute Meeting, 
Hangzhou 

Scientific  
Community 300 China

138 Talk L. Pietronero

New Metrics for Economic 
Complexity: Measuring the 
Intangible Fitness of 
Countries
and Complexity of Products

March 2-4, 
2015

“Emerging Patterns”, 
Nanyang Univ. 
Singapore

Scientific  
Community 200 Singapore 

Rep.

139 Talk L. Pietronero

New Metrics for Economic 
Complexity: Measuring the 
Intangible Fitness of 
Countries
and Complexity of Products

Feb.
19-20, 2015

JPD/JICA Task Force, 
Columbia Univ., New 
York (NY, USA)

Scientific  
Community 100 USA

140 Seminar L. Pietronero

 New Metrics for Economic 
Complexity: Measuring the 
Intangible Fitness of 
Countries
and Complexity of Products

Feb. 13, 2015 SPRU Seminar, Univ. 
of Sussex Scientific  

Community 150 United  
Kingdom

141 Talk L. Pietronero

 New Metrics for Economic 
Complexity: Measuring the 
Intangible Fitness of 
Countries
and Complexity of Products

 Dec. 8-11, 
2015

RISK MIND 
Conference, 
Amsterdam 

Scientific  
Community 200

The 
Netherland

s

142 Talk L. Pietronero

New Metrics for Economic 
Complexity: Measuring the 
Intangible Fitness of 
Countries
and Complexity of Products 

Nov. 19-20, 
2015

GSS EU Meeting, 
Brussels

Scientific  
Community 100 Belgium
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143 Seminar L. Pietronero

New Metrics for Economic 
Complexity: Measuring the 
Intangible Fitness of 
Countries
and Complexity of Products

Nov. 7, 2014 JICA RI seminar, 
Tokyo 

Scientific  
Community 100 Japan

144 Talk L. Pietronero

New Metrics for Economic 
Complexity: Measuring the 
Intangible Fitness of 
Countries
and Complexity of Products

Nov. 7, 2014 Tokyo Inst. Tech., 
Tokyo Scientific  

Community 150 Japan

145 Talk L. Pietronero

New Metrics for Economic 
Complexity: Measuring the 
Intangible Fitness of 
Countries
and Complexity of Products 

Nov. 4-6, 2014 SMSEC2014, Kobe Scientific  
Community 150 Japan

146 Lecture L. Pietronero Economic Complexity Sept. 29-30, 
2016

 OECD Workshop on 
"Complexity and 
Policy: New 
Approaches to 
Economic", Paris

Scientific
Community,
Higher Education
and Research

100 France

147 Lecture L. Pietronero Lecture on Economic 
Complexity and round table Sept. 21, 2016

Dolfins EU project 
Satellite Meeting of 
CCS'16, Amsterdam

Scientific  
Community 150

The 
Netherland

s

148 Lecture L. Pietronero Economic Complexity Aug. 30, 2016

Meeting organized by 
the World Bank with 
the Economic Think 
Tank of the Chinese 
government (DRC), 
Bejing

Policy Makers 50 China

149 Keynote 
Speaker L. Pietronero Economic Complexity Aug. 24-26, 

2016
Asia Pacific 
Econophysics 
Conference, Tokyo

Scientific  
Community 150 Japan

150 Lecture L. Pietronero Economic Complexity Aug. 19,  2016
Singapore Ministry of 
Trade and Industry 
(MITI), Singapore

Policy Makers 5 Singapore 
Rep.

151 Lecture L. Pietronero Economic Complexity Aug. 18, 2016
GIC sovereign wealth 
fund of Singapore, 
Singapore 

Policy Makers 12 Singapore 
Rep.

152 Keynote 
Speaker L. Pietronero Economic Complexity July 8-11, 

2016
Conference "Data 
Science Challenges", 
Matera 

Scientific  
Community 150 Italy

153 Lecture L. Pietronero Economic Complexity July 1, 2016
 IWCEE Meeting on 
Economic Complexity, 
Rome

Scientific  
Community 100 Italy

154 Lecture L. Pietronero Economic Complexity June 1-3,  
2016

NORDITA Conference 
on Complexity, 
Stockholm 

Scientific  
Community 100 Sweden

155 Lecture L. Pietronero Economic Complexity June 9, 2016
Meeting in Honor of 
Carlo Taliani, CNR, 
Bologna 

Scientific  
Community 150 Italy

156 Lecture L. Pietronero Economic Complexity May 23, 2106 Meeting on Horizons 
of Complexity, Wien 

Scientific  
Community 150 Austria

157 Invited Lecture L. Pietronero Economic Complexity Apr. 26,  2016 ETH Risk Center, 
Zurich

Scientific  
Community 100 Switzerland

158 Invited Lecture L. Pietronero Economic Complexity March 15, 
2016

Confindustria 
Meeting, Rome

Scientific  
Community, 
Policy Makers

100 Italy

159 Lecture L. Pietronero Economic Complexity Feb. 22,  2016
New York Columbia 
University, New York, 
NY, USA

Scientific  
Community 100 USA

160 Lecture L. Pietronero Economic Complexity Feb. 15, 2016
SPIE Photonic West, 
San Francisco, CA, 
USA

Scientific  
Community 200 USA

161 Invited Lecture L. Pietronero Economic Complexity Feb. 12, 2016
Northeastern 
University, Boston, 
MA, USA

Scientific  
Community 100 USA

162 Lecture L. Pietronero Lecture on Economic 
Complexity and Meeting Feb. 11, 2016

Boston Consulting 
Group, New York, NY, 
USA

Policy Makers 3 USA

163 Lecture L. Pietronero Economic Complexity Feb. 10, 2016 INET New York, NY, 
USA 

Scientific  
Community, 
Policy Makers

10 USA

164 Lecture L. Pietronero Economic Complexity Dec. 10, 2015
Meeting on Statistical 
Mechanics and Field 
Theory, Bari 

Scientific  
Community 150 Italy

�8



165 Invited Talk L. Pietronero Economic Complexity Dec. 1,  2015
Series of Lectures on 
Data Science, 
Lugano

Scientific  
Community 200 Switzerland

166 Invited Lecture L. Pietronero Economic Complexity Nov. 26,  2015
Department of 
Economics of the 
University of Ancona

Scientific  
Community 80 Italy

167 Lecture L. Pietronero Economic Complexity Nov. 11-13, 
2015

IIASA conference on 
Complexity, Wien

Scientific  
Community 200 Austria

168 Invited Lecture L. Pietronero Economic Complexity Oct. 29, 2015
Global System 
Science (GSS) 
Meeting, Genoa

Scientific  
Community 150 Italy

169 Series of  
Lectures L. Pietronero Series of Lectures on 

Economic  Complexity
Oct. 26-27, 

2015
INET general meeting 
GLOCOMNET, 
OECD, Paris

Scientific  
Community 100 France

170 Invited Talk A. Gabrielli
The scientific 
competitiveness of nations: a 
network analysis

Aug. 29 - 
Sept. 2, 2016

International 
Workshop "Complex 
networks: from socio-
economic systems to 
biology and brain", 
Lipari

Scientific
Community,
Higher Education
and Research

50 Italy

171 Talk A. Gabrielli

Estimating topological 
properties of weighted 
networks from limited 
information: applications to 
socio-economic field

July 22, 2016 Statphys 26, Centre 
de Congrès de Lyon

Scientific  
Community 100 France

172 Invited Talk A. Gabrielli
The scientific 
competitiveness of nations: a 
network analysis

July 15, 2016

Statphys26 Satellite 
Meeting "Statistical 
Physics of Financial 
and Economic 
Networks", Université 
Sorbonne, Paris 

Scientific  
Community 100 France

173 Invited Talk A. Gabrielli
Estimating topological 
properties of weighted 
networks from limited 
information

July 8, 2016
University College 
London - UCL, 
London

Scientific  
Community 100 United 

Kingdom

174 Invited Talk A. Gabrielli
The Scientific 
Competitiveness of Nations: 
a network analysis 

July 5, 2016 LIMS, London Scientific  
Community 20 United 

Kingdom

175 Talk A. Gabrielli
The Scientific 
Competitiveness of Nations: 
a network analysis 

June 27, 2016

XXI National 
Conference of 
Statistical Mechanics 
and Complex 
Systems, University 
of Parma

Scientific  
Community 100 Italy

176 Invited Talk A. Gabrielli
The Scientific 
Competitiveness of Nations: 
a network analysis

June 13, 2016 AALTO University, 
Helsinki

Scientific  
Community 100 Finland

177 Talk A. Gabrielli
Systemic Risk Analysis on 
Reconstructed Economic and 
Financial Networks 

June 1, 2016 Netsci 2016, Seoul Scientific  
Community 100 South 

Korea

178 Invited Talk A. Gabrielli
Estimating topological 
properties of weighted 
networks from limited 
information

Dec. 15, 2015 Laboratoire LPTMS 
Université Orsay

Scientific  
Community 100 France

179 Invited Talk M. Cristelli
The development pathways 
of  nations: the  
heterogeneous dynamics of  
economic  complexity

Dec. 10-11, 
2015

Social Change at a 
Complex Dynamical 
System (Uppsala 
University, Sweden) 

Scientific  
Community 100 Sweden

180 Talk R. Di  Clemente The build-up of diversity in 
complex ecosystems Oct. 2, 2015

CCS’15 Conference 
on Complex Systems, 
Phoenix, AZ, USA

Scientific  
Community 100 USA

181 Talk A. Tacchella Economic Complexity Sept. 2016 CCS2016, 
Amsterdam

Scientific 
Community 100 Netherland

s

182 Talk A. Tacchella Economic Complexity July 2016 Statphys 26, Centre 
de Congrès de Lyon

Scientific 
Community 100 France

183 Invited Talk A. Tacchella Economic Complexity Dec. 2015 Uppsala University Scientific 
Community 30 Sweden

184 Talk A. Tacchella Economic Complexity Sept. 2014
ECCS’ 14 European 
Conference on 
Complex Systems, 
Lucca

Scientific 
Community 100 Italy

185 Talk A. Tacchella Economic Complexity July 2014

SigmaPhi 2014 
International 
Conference on 
Statistical Physics, 
Rhodes 

Scientific 
Community 100 Greece

186 Talk A. Tacchella Economic Complexity June 2014 ICE 2014, Shanghai Scientific 
Community 100 China
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187
talk A. Zaccaria

Memory effects in stock 
price dynamics: evidences of 
technical trading 7/2014 Rhodes, Greece

Scientific 
Community 30 Greece

188 talk A. Zaccaria
The Complex Taxonomy of 
Products 6/2014 Shanghai, China

Scientific 
Community 40 China

189
talk A. Zaccaria

Memory effects in stock 
price dynamics: evidences of 
technical trading 9/2014 Lucca, Italy

Scientific 
Community 40 Italy

190
talk A. Zaccaria

The Complex Taxonomy of 
Products and the Economic 
Development of Countries 9/2015

Prague, Czech 
Republic

Scientific 
Community 40

Czech 
Republic

191
talk A. Zaccaria

The Product Progression 
Network and the 
Development of Countries 6/2016 Seoul

Scientific 
Community 50

South 
Korea

192
talk A. Zaccaria

The Product Progression 
Network and the 
Development of Countries 7/2016 Lyon, France

Scientific 
Community 100 France

193
talk A. Zaccaria

The Product Progression 
Network and the 
Development of Countries 7/2016 Paris, France

Scientific 
Community 30 France

194
talk A. Zaccaria

The Product Progression 
Network and the 
Development of Countries 7/2016 Marseille, France

Scientific 
Community 30 France

195

talk A. Zaccaria

Following the
Product Progression 
Network
to escape from the Poverty 
Trap 8/2016 Lipari, Italy

Scientific 
Community 30 Italy

196
talk A. Zaccaria

Complex countries have a 
lateral escape from the 
Poverty Trap 9/2016

Amsterdam, The 
Netherlands

Scientific 
Community 45

The 
Netherland

s

197

talk A. Zaccaria

Following the
Product Progression 
Network
to escape from the Poverty 
Trap 9/2016

Amsterdam, The 
Netherlands

Scientific 
Community 45

The 
Netherland

s
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TEMPLATE	B1:	LIST		OF	APPLICATIONS	FOR		PATENTS,	TRADEMARKS,	
REGISTERED	DESIGNS,	ETC.

Type	of	IP	Rights Confiden4al
Foressen	

embargo	date	
dd/mm/yyyy

Applica4on	
reference(s)												

(e.g.	EP123456)
Subject		or	4tle	of		applica4on Applicant	(s)	(as	on	the		

applica4on)

PATENT NO 16/11/2016 201610524632.7
Method	and	device	for	tracing	
the	source	of	informa4on	

spreading

Zi-Ke	Zhang,	Xiu-Xiu	Zhan,	Nan	
Zhou,	Qiang	Ma,		Chuang	Liu

PATENT NO 19/10/2016 	201610329662.2
Method	and	System	for	

Adver4sement	Bidding	in	E-
Commerce

Zi-Ke	Zhang,	Weiping	Liu,Hao	
Liu,	Yanbo	Zhou,	Ming-Sheng	

Shang Zhang-Hui	Ye

�1
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4.3 Report on societal implications 
 
Replies to the following questions will assist the Commission to obtain statistics and 
indicators on societal and socio-economic issues addressed by projects. The questions are 
arranged in a number of key themes. As well as producing certain statistics, the replies will 
also help identify those projects that have shown a real engagement with wider societal issues, 
and thereby identify interesting approaches to these issues and best practices. The replies for 
individual projects will not be made public. 
 
 

A General Information (completed automatically when Grant Agreement number is 
entered. 

Grant Agreement Number: 

Title of Project: 

Name and Title of Coordinator: 

B Ethics  
 

1. Did your project undergo an Ethics Review (and/or Screening)? 
 
• If Yes: have you described the progress of compliance with the relevant Ethics 

Review/Screening Requirements in the frame of the periodic/final project reports? 
 
Special Reminder: the progress of compliance with the Ethics Review/Screening Requirements should be 
described in the Period/Final Project Reports under the Section 3.2.2 'Work Progress and Achievements' 
 

 
 

0Yes 0No 

2.      Please indicate whether your project involved any of the following issues (tick 
box) : 

YES 

RESEARCH ON HUMANS 
• Did the project involve children?   
• Did the project involve patients?  
• Did the project involve persons not able to give consent?  
• Did the project involve adult healthy volunteers?  
• Did the project involve Human genetic material?  
• Did the project involve Human biological samples?  
• Did the project involve Human data collection?  

RESEARCH ON HUMAN EMBRYO/FOETUS 
• Did the project involve Human Embryos?  
• Did the project involve Human Foetal Tissue / Cells?  
• Did the project involve Human Embryonic Stem Cells (hESCs)?  
• Did the project on human Embryonic Stem Cells involve cells in culture?  
• Did the project on human Embryonic Stem Cells involve the derivation of cells from Embryos?  

PRIVACY 
• Did the project involve processing of genetic information or personal data (eg. health, sexual 

lifestyle, ethnicity, political opinion, religious or philosophical conviction)? 
 

• Did the project involve tracking the location or observation of people?  
RESEARCH ON ANIMALS 

• Did the project involve research on animals?  
• Were those animals transgenic small laboratory animals?  
• Were those animals transgenic farm animals?  

611272

Growth and Innovation Policy-Modelling: Applying next Generation Tools, Data, and Economic Complexity Ideas

Prof. Luciano Pietronero

X

NO	

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO
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• Were those animals cloned farm animals?  
• Were those animals non-human primates?   

RESEARCH INVOLVING DEVELOPING COUNTRIES 
• Did the project involve the use of local resources (genetic, animal, plant etc)?  
• Was the project of benefit to local community (capacity building, access to healthcare, education 

etc)? 
 

DUAL USE   
• Research having direct military use 0 Yes 0 No 
• Research having the potential for terrorist abuse  

C Workforce Statistics  
3.       Workforce statistics for the project: Please indicate in the table below the number of 

people who worked on the project (on a headcount basis). 
Type of Position Number of Women Number of Men 

Scientific Coordinator      
Work package leaders     
Experienced researchers (i.e. PhD holders)     
PhD Students     
Other     

4. How many additional researchers (in companies and universities) were 
recruited specifically for this project? 

 

Of which, indicate the number of men:  
 

 
 

NO

NO

NO

NO

X

NO

4

5

16

10

3

5

9

8
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D   Gender Aspects  
5.        Did you carry out specific Gender Equality Actions under the project? 
 

{ 
{ 

Yes 
No  

6. Which of the following actions did you carry out and how effective were they?  
   Not at all

 effective 
   Very 

effective 
 

  � Design and implement an equal opportunity policy { { { { { 
  � Set targets to achieve a gender balance in the workforce { { { { { 
  � Organise conferences and workshops on gender { { { { { 
  � Actions to improve work-life balance { { { { { 
  { Other:  

7. Was there a gender dimension associated with the research content – i.e. wherever people were 
the focus of the research as, for example, consumers, users, patients or in trials, was the issue of gender 
considered and addressed? 

  { Yes- please specify  
 

  { No  

E Synergies with Science Education  

8.        Did your project involve working with students and/or school pupils (e.g. open days, 
participation in science festivals and events, prizes/competitions or joint projects)? 

  { Yes- please specify  
 

  { No 

9. Did the project generate any science education material (e.g. kits, websites, explanatory 
booklets, DVDs)?  

  { Yes- please specify  
 

  { No 

F Interdisciplinarity  

10.     Which disciplines (see list below) are involved in your project?  
  { Main discipline21:  
  { Associated discipline21: {   Associated discipline21: 

 
G Engaging with Civil society and policy makers 
11a        Did your project engage with societal actors beyond the research 

community?  (if 'No', go to Question 14) 
{ 
{ 

Yes 
No  

11b If yes, did you engage with citizens (citizens' panels / juries) or organised civil society 
(NGOs, patients' groups etc.)?  

  { No 
  { Yes- in determining what research should be performed  
  { Yes - in implementing the research  
  { Yes, in communicating /disseminating / using the results of the project 

                                                 
21 Insert number from list below (Frascati Manual). 

X

X

X

X

X

X

X

Lectures to the  high school students

X

X

X

X

X

1.1 and 1.2

5.2
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11c In doing so, did your project involve actors whose role is mainly to 
organise the dialogue with citizens and organised civil society (e.g. 
professional mediator; communication company, science museums)? 

{ 
{ 

Yes 
No  

12.    Did you engage with government / public bodies or policy makers (including international 
organisations) 

  { No 
  { Yes- in framing the research agenda 
  { Yes - in implementing the research agenda 
  { Yes, in communicating /disseminating / using the results of the project 

13a Will the project generate outputs (expertise or scientific advice) which could be used by 
policy makers? 

  { Yes – as a primary objective (please indicate areas below- multiple answers possible) 
  { Yes – as a secondary objective (please indicate areas below - multiple answer possible) 
  { No 

13b  If Yes, in which fields? 
Agriculture  
Audiovisual and Media  
Budget  
Competition  
Consumers  
Culture  
Customs  
Development Economic and 
Monetary Affairs  
Education, Training, Youth  
Employment and Social Affairs 

 
 
 
 
 
 
 
 
 
 
 

Energy  
Enlargement  
Enterprise  
Environment  
External Relations 
External Trade 
Fisheries and Maritime Affairs  
Food Safety  
Foreign and Security Policy  
Fraud 
Humanitarian aid 

 
 
 
 
 
 
 
 
 
 
 

Human rights  
Information Society 
Institutional affairs  
Internal Market  
Justice, freedom and security  
Public Health  
Regional Policy  
Research and Innovation  
Space 
Taxation  
Transport 

 
 
 
 
 
 
 
 
 
 
 

http://europa.eu/pol/agr/index_en.htm
X

X

X

X

X

X

X

X

X

X

http://europa.eu/pol/av/index_en.htm
http://europa.eu/pol/financ/index_en.htm
http://europa.eu/pol/comp/index_en.htm
http://europa.eu/pol/cons/index_en.htm
http://europa.eu/pol/cult/index_en.htm
http://europa.eu/pol/cust/index_en.htm
http://europa.eu/pol/dev/index_en.htm
http://europa.eu/pol/emu/index_en.htm
http://europa.eu/pol/emu/index_en.htm
http://europa.eu/pol/educ/index_en.htm
http://europa.eu/pol/socio/index_en.htm
http://europa.eu/pol/ener/index_en.htm
http://europa.eu/pol/enlarg/index_en.htm
http://europa.eu/pol/enter/index_en.htm
http://europa.eu/pol/env/index_en.htm
http://europa.eu/pol/ext/index_en.htm
http://europa.eu/pol/comm/index_en.htm
http://europa.eu/pol/fish/index_en.htm
http://europa.eu/pol/food/index_en.htm
http://europa.eu/pol/cfsp/index_en.htm
http://europa.eu/pol/fraud/index_en.htm
http://europa.eu/pol/hum/index_en.htm
http://europa.eu/pol/rights/index_en.htm
http://europa.eu/pol/infso/index_en.htm
http://europa.eu/pol/inst/index_en.htm
http://europa.eu/pol/singl/index_en.htm
http://europa.eu/pol/justice/index_en.htm
http://europa.eu/pol/health/index_en.htm
http://europa.eu/pol/reg/index_en.htm
http://europa.eu/pol/rd/index_en.htm
http://europa.eu/pol/tax/index_en.htm
http://europa.eu/pol/trans/index_en.htm
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13c   If Yes, at which level? 
  { Local / regional levels 
  { National level 
  { European level 
  { International level 

H Use and dissemination  

14.    How many Articles were published/accepted for publication in 
peer-reviewed journals?  

 

To how many of these is open access22 provided?  

       How many of these are published in open access journals?  

       How many of these are published in open repositories?  

To how many of these is open access not provided?  

       Please check all applicable reasons for not providing open access:  
       � publisher's licensing agreement would not permit publishing in a repository 
       � no suitable repository available 
       � no suitable open access journal available 
       � no funds available to publish in an open access journal 
       � lack of time and resources 
       � lack of information on open access 
       � other23: …………… 

 

15. How many new patent applications (‘priority filings’) have been made?  
("Technologically unique": multiple applications for the same invention in different 
jurisdictions should be counted as just one application of grant). 

 

Trademark  

Registered design   

16. Indicate how many of the following Intellectual 
Property Rights were applied for (give number in 
each box).   

Other  

17.    How many spin-off companies were created / are planned as a direct 
result of the project?  

 

Indicate the approximate number of additional jobs in these companies:  

18.   Please indicate whether your project has a potential impact on employment, in comparison 
with the situation before your project:  

 � Increase in employment, or � In small & medium-sized enterprises 
 � Safeguard employment, or  � In large companies 
 � Decrease in employment,  � None of the above / not relevant to the project 
 � Difficult to estimate / not possible to quantify    

                                                 
22 Open Access is defined as free of charge access for anyone via Internet. 
23 For instance: classification for security project. 

X

X

X

2

1

X

X

NONE

NONE

NONE

64

47

17

47
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19.   For your project partnership please estimate the employment effect 
resulting directly from your participation in Full Time Equivalent (FTE = 
one person working fulltime for a year) jobs: 

 
 
 
Difficult to estimate / not possible to quantify 

Indicate figure: 
 
 
 
 
 
 
� 

I Media and Communication to the general public  

20. As part of the project, were any of the beneficiaries professionals in communication or 
media relations? 

  { Yes { No 

21. As part of the project, have any beneficiaries received professional media / communication 
training / advice to improve communication with the general public? 

  { Yes { No 

22 Which of the following have been used to communicate information about your project to 
the general public, or have resulted from your project?  

 � Press Release � Coverage in specialist press 
 � Media briefing � Coverage in general (non-specialist) press  
 � TV coverage / report � Coverage in national press  
 � Radio coverage / report � Coverage in international press 
 � Brochures /posters / flyers  � Website for the general public / internet 
 � DVD /Film /Multimedia � Event targeting general public (festival, conference, 

exhibition, science café) 

23 In which languages are the information products for the general public produced?  
 � Language of the coordinator � English 
 � Other language(s)   
 
 
 
Question F-10: Classification of Scientific Disciplines according to the Frascati Manual 2002 (Proposed 
Standard Practice for Surveys on Research and Experimental Development, OECD 2002): 
 
FIELDS OF SCIENCE AND TECHNOLOGY 
 
1. NATURAL SCIENCES 
1.1  Mathematics and computer sciences [mathematics and other allied fields: computer sciences and other 

allied subjects (software development only; hardware development should be classified in the 
engineering fields)] 

1.2 Physical sciences (astronomy and space sciences, physics and other allied subjects)  
1.3 Chemical sciences (chemistry, other allied subjects) 
1.4  Earth and related environmental sciences (geology, geophysics, mineralogy, physical geography and 

other geosciences, meteorology and other atmospheric sciences including climatic research, 
oceanography, vulcanology, palaeoecology, other allied sciences) 

1.5 Biological sciences (biology, botany, bacteriology, microbiology, zoology, entomology, genetics, 
biochemistry, biophysics, other allied sciences, excluding clinical and veterinary sciences) 

 
2 ENGINEERING AND TECHNOLOGY 
2.1 Civil engineering (architecture engineering, building science and engineering, construction engineering, 

municipal and structural engineering and other allied subjects) 

X

X

X

X

X

X

X

X

X

X

X

X

X


