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SERVICES OFFERED  
 

 

I.1. Introduction 
This document presents the services offered by the University of Paris Diderot regarding the 

call for tender “Tools (2011-2014). Feasibility Study on Analytical Tool based on Big Data”. 

We intend to provide a specialized expertise on big data1, notably the ones coming from 
Web 2.0 (O’Reilly, 2005), related to territorial data and information. We will identify 

available datasets and propose a concrete and operational methodology to threat them in 

integration with traditional territorial datasets. Finally, we will provide draft recommendations 

for treating this kind of data. 

The services offered are described here in a detailed proposal for following the ‘TECHNICAL 

AND ADMINISTRATIVE TERMS AND CONDITIONS’ of the document ‘Terms of 

Reference – Tools (2011-2014). Feasibility Study on Analytical Tool based on Big Data’ – 

Version 30 October 2013 elaborated by ESPON. 

 

 

I. 2. Purpose of the service requested and target group 
The purpose of the service requested is to assess the feasibility to use open source data, 

including the so-called Big Data, together with official (authoritative) data from ESPON and 

other statistical institutes (in particular EUROSTAT) in European territorial analysis.  The 

target audience is identified as all policy makers, researchers and stakeholders interested by 

                                                
1 In our answer, we propose to use the term “soft data” instead of “big data” or “open data”. It is important to 

understand the difference between these three categories that can overlap but also that can be used separately. 

The term “big data” refers to sets of data that are so large and complex those need special automatic procedures 

and applications to be collected, treated and analysed. The term “open data” indicates data freely available to 

everyone to use and republish as they wish, without restrictions from copyright, patents or other mechanisms of 

control. As we will explain in Task 1, the term “soft data” is more suitable in the context of this project because 

it makes very clear the difference with official “hard data” usually employed in the ESPON programme and, so 

allows us to identify a defined group of datasets that are not integrated in ESPON studies yet that seem really 

promising. Soft data are available on the Web often as the trace of the activities of social networks. On the one 

hand, they usually are “big data” because they are constituted by large datasets (but not always, we can have 

very interesting small sets of data). On the other hand, soft data are public data available on the Web, yet 

sometimes their copyright status is not very clear so the definition of “open data” is not always pertinent.  
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ESPON results. The results of the current service contract should therefore contribute to the 

general objective of the ESPON programme which is to “Support policy development in 

relation to the aim of territorial cohesion and a harmonious development of the European 

territory by (1) providing comparable information, evidence, analyses and scenarios on 

territorial dynamics and (2) revealing territorial capital and potentials for development of 

regions and larger territories contributing to European competitiveness, territorial 

cooperation and a sustainable and balanced development”2. 

 

The proposal should be designed in order to fulfil four fundamental tasks, clearly presented in 

the ToR:  

- Assess which types of data can bring an added value in providing an up-to-date and near 

real-time evidence on specific territorial development trends in European territorial analysis. 

To do this, we need to:  

(1) Specify some key concepts related to this kind of data, by distinguishing the partially 

overlapping concepts of “big data”, “open data” and “social media data”. We will propose the 

alternative definition of “soft data”. 

(2) Focus on data that provides territorial information: not only geographic information 

systems and geo-referenced data, but foremost other kind of soft data related that provides 

territorial information.  

(3) Focus on the feasibility of finding data in Europe at the level of regions and cities. 

- Define a clear and practical methodology for retrieving, collecting and analysing this data 

that present some important differences of traditional data (see Task 2). We will pay special 

attention to the integration of this data into ESPON analysis. 

- Provide two practical examples on selected topics of ESPON interest (defined in 

cooperation with the ESPON CU). In these examples, we will both show the advantages of 

the proposed methodology and underline issues that can be encountered (and propose possible 

solutions). We propose to focus precisely our answer on urban data at different scales 

(inter-urban and intra-urban) and by means of two types of “soft data”: the RSS flows on the 

one hand, the social media on the other hand. 

- Provide draft recommendations on how these soft data can be integrated in the Espon 

programme. 

                                                
2 General mission of the ESPON program (http://www.espon.eu/main/Menu_Programme/) 
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I.3. Services offered 
 

Task 1: Screening and identification of different types of open (geo-

referenced) data available on the Web with relevance for territorial analysis 

in Europe 
 

1. Understanding of the purpose of services: Why “hard” data are not enough for the 

ESPON programme 

The general objectives of the ESPON programme have been historically fulfilled since 2002 

by the collection, transformation, analysis and interpretation of what can be termed as “hard” 
data i.e. official statistics and more generally authorative data produced by public 

administration at various levels (local, urban, regional, national, European). This data has 

been carefully harmonised and stored in the ESPON Database, submitted to various checks, 

completed by estimation of missing values and metadata. This data represents an exceptional 

added value for people interested in regional policy and territorial cohesion, as demonstrated 

by the ESPON projects realized under priority 1 and 2, or the tools developed under priority 

3. Nevertheless, the discussion in the last ESPON seminars has revealed some important 

shortcomings or frustrations that can be briefly summarized as follow: 

 

ñ Too long delay of publication: official data are subject to a long technical and 

sometimes political process of harmonization and validation. Typical examples of that 

are GDP figures that are typically not definitively fixed before a minimum delay of 

app. 3 years, as well as data derived from census that are only revaluated every 5 or 

10 years.  

ñ Insufficient coverage of some topics of interest for territorial cohesion: the level of 

unemployment is an objective measure of social an economic situation, but it does not 

tell us what is  – for example – the feeling of citizens regarding the effect of the crisis 

of their daily life. A lot of topics regarding attractiveness of places, potential mobility 

of people, perception of EU actions, … are not easier to catch with territorial data. 

These topics are covered by large surveys but with a low spatial resolution 

(countries), making difficult to apply them to question interesting regions and cities.  

ñ The focus of official statistics on count data related to NUTS units rather than urban 

data and network data is another major problem for ESPON, despite important efforts 
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made to harmonised urban delineation (LUZ, UMZ) and populate urban data with 

new information derived from grids and LAU2. Moreover, very few information is 

currently available about flows and networks relating cities and regions, despite the 

fact that everybody agrees on the importance of such information on interactions.  

ñ The top-down definition of data of interest is an inherent characteristic of authorative 

data. Yet more and more requests appear for “open” and “participative” data, 

elaborated by citizens, companies, local and regional authorities. The bottom-up 

approach to the definition of data of interest is a dimension that can not be ignored by 

the ESPON programme, which has precisely made effort to improve the outreach of 

ESPON results through zoom in analysis (Priority 2) and surveys about reception of 

results (Priority 4).  

 

None of this criticism was really important ten years ago, when ESPON programme started to 

develop its activity. As long as “hard” data was the main source of information for decision 

makers and citizens, people was likely to admit some delay in the process of monitoring 

territories. Yet the agenda of territorial cohesion is currently strongly modified by the 

development of crisis (economic, demographic, social, environmental) combined with the 

exponential development of information available on the Internet. The situation of the ESPON 

programme can be compared to the one of classical press editors that have been obliged to 

modify the process of newspapers production and dissemination (Boczkowski, 2004; 

Gentzkow, 2004). A lot of information concerning territorial development of cities and 

regions is now available on the Internet, introducing a clear competition for more classical 

producer of data, maps and expertise. The challenge for ESPON is not to criticize this new 

data sources (of variable quality) but rather to examine their potential interest for fulfilling 

new objectives. 

 

2. Understanding of the purpose of services: Exploring how “soft” data can complete 

“hard” data   

Before tackling the core of this project and presenting the potential of soft data in the ESPON 

programme, it is important to understand the origin of this phenomenon and its impact on 

society. In last few years, new technologies have radically affected several society sectors 

such as economy, health, transportation and so on. One of the most revolutionary changes 

surely concerns the diffusion of digital technologies, notably the Internet network (Castells, 

2000). What makes this change particularly interesting is the fact that it affects both the 
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society itself and the way to study and manage it (Benkler, 2006). 

On the one hand, the invention of digital media has transformed the conditions of access to 

the communication by a growing part of the global population. In less than twenty years, 

Internet and the World Wide Web have played a crucial role in the extension of spatio-

temporal boundaries of human interactions: in reducing communication costs; by overcoming 

barriers between different forms of communication (written/oral, public/private, 

broadcasting/narrowcasting ...), and in accelerating the flow of ideas and knowledge. On the 

other hand (and at the same time), digital communication rocked the conditions of the 

research and politics, multiplying the availability of traces of collective phenomena. The 

advantage of electronic media is that all interactions flowing through them leave digital traces 

that can be easily recorded, massively stored, and then recovered and analysed. So, digital 

media offer new huge datasets that can be used to improve the analysis of social phenomena 

and, consequently, the decision making process related to them (Rogers, 2004; Rogers, 2009; 

Rogers, 2013). 

Digital traces are not only produced in an automatic way by digital technologies, but today we 

have also large amounts of data coming from new data providers such as online social 

networks’ members and content-sharing platforms’ users. In the context of the Web 2.0, the 

success of social networks is no longer in doubt and their rates have reached unprecedented 

levels. Hundreds of millions of users are enrolled in these networks. They exchange via 

forums, maintain blogs and Facebook pages, tell their last thoughts, moods or activities in a 

few words, share different types of content ... The development of mobile devices such as 

mobile phones has fostered the emergence of these new practices. As a result, social network 

users leave traces of their online and offline activities that can become new sources of 

information (so-called “soft” data) also for territorial studies as the ones of the ESPON 

programme.  

 

The “soft” data can be defined in a very general way as information freely available on the 

Internet, not controlled by a public administration but subject to property rights of public or 

private actors. These data which are “public” but not necessarily “open” are more and more 

present in the results of the ESPON programme. The Terms of reference mention the use of 

this information in the projects CityBench and Terco, but they are not the only ones. We could 

for example mention also the creation of a measure of intercity links based on IP address 
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realized in the framework of Territorial updates (Telecommunication and IT-Rollout3) or the 

analysis of connections between central European cities based on flows of web search 

measured by Google Insight ™ tools in Polyce (Final Scientific Report4, pp. 44-45).  

 

 
Figure 1. Relative web search intensity on name strings of POLYCE cities 

 

The development of this “soft” data in the ESPON programme can be explained by the fact 

that they provide – at first glance – interesting solutions to the shortcomings of “hard” data 

mentioned above: 

 

ñ Shorter delay of publication useful for action: a classical example of this reactivity is 

given by the registration of earthquakes or typhoons by social media like Twitter. 

Many researchers have demonstrated that geolocalised users of socials networks can 

be considered as sensors, able to localise catastrophic events in real time and to 

follow their development (Abdelhaq et al, 2013; Goodchild, 2007; Sakaki et al, 

                                                
3http://www.espon.eu/main/Menu_Projects/Menu_ScientificPlatform/Menu_MapUpdates/telecommunicationan

dit.html 

4http://www.espon.eu/export/sites/default/Documents/Projects/TargetedAnalyses/POLYCE/FR/POLYCE_FINA

L_SCIENTIFICREPORT.pdf 
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2010).  

ñ Coverage of new topics of interest: as mentioned by the ToR, “soft” data should – 

theoretically – provide opportunity to address new issues of interest like housing 

prices, commuting pattern in urban areas, poverty and social exclusion, etc... This is 

clearly an effect of the traceability inherent to the digital media. On the Internet, 

notably on social networks, we can find traces of more and more social phenomena. 

ñ Availability of data at new geographical levels: more precisely, “soft” data can 

provide either very precise geographic information (e.g. GPS coordinates of a mobile 

phone) or very significant territorial information about places of interest (e.g. names 

of cities mentioned in RSS flows or in tweets). We will develop later this difference 

between geographic/territorial coordinates, but in both cases, “soft” data can provide 

information of flows and networks linking positions (geographic) or places 

(territorial).  

ñ Bottom-up elaboration & tailor-made information: “soft” data can be sometimes the 

result of a bottom-up elaboration, as demonstrated by the example of Open Street 

Map, which offers an alternative to official maps produced by geographical institutes. 

These participatory data can also be used for purposes not imagined by their creator, 

in order to develop tailor-made information. A good example is provided by the 

Medisys5 application of the JRC, which uses information contained in world 

newspapers in order to predict the diffusion of epidemics and diseases.    

 

 
 Figure 2. MediSys application interface 

                                                
5 http://medisys.newsbrief.eu/medisys/homeedition/en/home.html 
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Task 2: Proposal of a practical methodology for retrieval, process, 

integration and analysis of Big Data with official or authoritative data from 

ESPON and statistical institutes such as EUROSTAT 

 

1. Features of soft data 

Big data have raised a lot of enthusiasm; yet working with them is all but simple (Boyd & 

Crawford, 2012). Besides the technical problems that may be raised by the mass of data, the 

researcher has also to face some political, social and ethical problems. Coping with big data 

(especially for data coming from the Web 2.0 as the soft data concerned by this project), we 

have to keep in mind the following issues: 

ñ Representativeness of data. Soft data are already there, available on the Web. 

Differently from hard data that usually are the result of collecting campaigns carried 

out following a precise protocol, soft data are generated by daily activities of users. 

Soft data are traces of some type of human or non-human actions conveyed by the 

digital medium. As a consequence, if we want to study a phenomenon through this 

kind of data, we cannot control the equivalence between the available traces and the 

global population we would like to study. Several factors can limit the 

representativeness of soft data, such as the degree of penetration of digital 

technologies, the social and political digital divide, the policy of a country toward 

open data and the type of social network more popular in a country (see Figure 3 and 

Figure 4). As a fact, in this project we have to admit that it will be very difficult not 

only to have a complete geographic coverage, but also to find comparable results 

among different geographical regions or countries (i.e. Facebook is not the leader 

social network in Russia).  

 

 
Figure 3. Social media distribution in Europe. Source: Digital Edelman, 2010. 
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Figure 4. Facebook.com’s Share of the Market in Europe by Percentage Reach.  

Source: Panel only data, com Score, December 2010. 

 

ñ 2) Privacy of data. Using data coming from social networks surely questions privacy 

rights. The fact that data are available online (completely or partially public), it 

doesn’t mean that these data are open. Data can be protected by the chart of a website 

or by the general privacy laws of a country. One possibility is to use aggregation of 

data if the crossing with other data (such as the demographic ones) doesn’t threat the 

anonymity of users. 

 
Figure 5. Social-network users and their worries for privacy 

 

ñ 3) Participatory nature of data. What makes Web 2.0 data interesting is the fact that 

they are produced by users (O’Reilly, 2005). Yet, at the same time, their participatory 
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nature has to be taken carefully into account when included in territorial studies. Soft 

data are often generated by unknown sources, so they can be faked or really 

heterogeneous.  

 

All these features of data may call into question the quality of this data that is usually 

guaranteed by quite opposite features such as the precision, the repeatability and the 

representativeness. Yet, it is important to underline that such features of soft data are both 

limits and opportunities. On the one side, we have to keep in mind such issues and, when 

possible, to look for solutions to cope with them. On the other side, the distributed, 

heterogeneous, unexpected and sometimes unmanageable facet of these data makes their 

complexity, interest and richness. We are working with these data because we are expecting 

that these features may help us to find new insights in territorial analysis that can be 

integrated with results of official analysis based on hard data. It is indeed the impossibility of 

centralisation, aggregation and homogenisation that guarantees the interest of working with 

such data. So, building the methodology, we are ready to accept the technical limits imposed 

by the features of soft data. 

 

2. Digital methods and place branding 

The intrinsic traceability of digital media promises, if controlled by an adequate methodology, 

to provide a unique source of data to study the society (Lazer et al, 2009). The data is there, 

but we need to be able to extract, clean, index and prepare them for the analysis. In other 

words, we have to transform this data in a corpus. In recent years, a new group of methods, 

called “digital methods” (Rogers, 2013), has been developed to treat this type of data. By 

“digital methods” we refer to a series of techniques designed to explore the traces of online 

interactions as source of information on social phenomena. The first evidence of the potential 

of such methods has been provided by the famous Google study on flu epidemics in United 

States. By screening the queries addressed to their search engines between 2003 and 2008, 

Google’s engineers devised an indicator that not only obtained an amazing 0.97 correlation 

with the data of the Centre for Disease Control data, but did it with a couple of weeks of 

advance. Published by Nature, the Google flu study convincingly demonstrated that online 

traces can be used to investigate offline phenomena (Ginsberg et al, 2009).  

A lot of tools are currently available on the Internet for the exploration of soft data. But most 

of them are the property of the owners of datasets (e.g. Google, Facebook, Twitter, …) or are 

developed by private service firms associated to data owners by contracts. A majority of tools 
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of data mining is therefore not directly dedicated to the monitoring of territories, except when 

it is about marketing of cities and regions. The so-called “creative class” of Richard Florida is 

an example -among others- of the wide field of “place branding” which considers cities and 

regions as object to be “sold” and “promoted” on a global market. The journal Place 

Branding and Public Diplomacy6 created by Simon Anholdt7 offers a good view of the work 

developed by private consultancies and researchers about the measure of images of cities and 

regions.   

The tools developed for data mining and place branding are interesting but probably not 

adapted to the need of the ESPON programme, because they are generally subject to 

copyright issue and are focused on the competition rather than the cooperation between 

places. It is true that ESPON currently proposes to develop tools of benchmarking between 

regions and cities. But benchmarking is not marketing. And the objective of Territorial 

Cohesion is to help all regions and cities to develop their own resources (territorial capital) 

and to benefit from interaction with the others (territorial cooperation).   

 

3. Our proposal: a generic open tool for territorial analysis of soft data 

Considering the limitation of contract in time, we propose to be very pragmatic in the 

development of a tool of analysis of soft data (adaptation of an existing open source and 

public solution) but also very ambitious for the future (possibility to enlarge the functions in 

the future).  Whatever the type of soft data that we decide to use, the workflow will be 

organised in 5 steps, following the solution proposed by the project ANR GEOMEDIA8. 

 
Figure 6. Workflow for treating soft data. 

3.1. Conceptualisation 

                                                
6 http://www.palgrave-journals.com/pb/index.html. 
7 Simon Anholt (http://www.simonanholt.com/) is an independent policy advisor who helps national, regional 

and city governments develop and implement strategies for enhanced economic, political and cultural 

engagement with other countries. He is the author of several books about marketing of places.  
8 http://geomedia.hypotheses.org/. 
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The first step is the selection of data sources of interest, according to the objectives of the 

ESPON programme. This step is crucial because, as we have mentioned in the previous 

section, the raw amount of data is not a guaranty of quality of results.  The first results of the 

ANR Geomedia project strongly suggest that the analysis of RSS flows of 10-15 newspapers 

carefully selected can provide much more interesting information than the aggregation of 

3000 medias in Factiva database or the compilation of millions of data stored by Google. The 

choice of data sources involves two interlinked questions from territorial point of view: 

• What about the geographical/territorial location of data sensors? In the case of RSS 

flows sent by newspapers, it can be interesting to create a sample of data sources 

located in different countries, with different languages, etc. In the case of social 

network data, it can be interesting for the same reason to obtain coordinates of the 

people that have produced content on Twitter of Facebook.  

• What about the geographical/territorial information sent/received by data sensors? 

The information contained in a message can involve a lot of geographical objects 

(cities, states, region …) that are sometimes identified by tags but not necessarily.  The 

choice of sources implies therefore a reflection on the geographical objects of interest 

and the possibility to identify this object in a data flow (by coordinates? by names? 

…).  

If the data are correctly conceptualised, we can obtain media flows between the location of 

the sensor and the location of events mentioned by the sensor. For example, we can explore 

the number of news published by the The New York Times or China Daily about “Ukrainia” or 

“Kiev” during a period of time and compare the semantic content of this news.  

 

3.2. Collection 

 

The step of data collection is crucial and implies a number of choices. If we consider that the 

monitoring of territories in real time is the main objective of the ESPON programme, we 

should focus our work on the development of procedures of data collection that catch 

automatically the information sent by a sensor without breaks in time and without filtering of 

the content in the initial step of data collection. We should therefore exclude solutions based 

on the use of tools that filter information and store only a part of the initial content of flows. 

To be sure, if we want to examine the visions of European cities in the international RSS flow 
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of The New York Times, we should not use the data stored by Factiva or Google News, but 

directly collect the RSS flows sent by The New York Times. The advantage of this approach is 

(1) to be sure that the content of the initial source has not been modified and (2) to avoid the 

risk of copyright introduced by the company responsible of the compilation of data flows.  

Storing the full content of media flows presents also the advantage to create open access 

database that can be used in the future for many objectives that were not present in the mind 

of users initially. In the case of the ANR Geomedia project, the initial objective of data 

collection was to analyse international relations (i.e. identification of countries mentioned in 

the title of news) but we can also use the material collected until now in order to focus more 

on cities and metropolitan areas. It is therefore of major interest for ESPON 2020 to launch 

early a data collection that will be enriched during all the period 2014-2020 and applied in the 

future to objectives that are currently not at the top of the agenda. 

According to the same principle, it will be interesting to identify on Twitter some opinion 

leaders (Rieder & Smynaios, 2012) about European territorial policy and archive all their 

tweets for future analysis. This methodology will be more effective than archiving specific 

hashtag because the collected corpus will be suitable to answer questions unknown at the 

moment of the data collection.  

 

 3.3. Exploration 

 

The raw data that are stored cannot be directly used without a lot of operations of data 

transformation, filtering process and creation of metadata. The exploration phase should 

necessarily associate qualitative and quantitative methods for different objectives (Venturini 

& Latour, 2010). 

• Quantitative methods will typically be used in order to recognize the presence of 

places in data flows (ontology) and to aggregate results through space, time and 

thematic field.  A comparison of the frequency of citation of “Paris” and “London” in 

the newspapers “New York Times” and “China Daily” implies for example a lot of 

statistical operations using a wide range of methods before displaying results of 

interest for ESPON stakeholders. 

• Qualitative methods are necessarily used in parallel with quantitative methods, in 

order to avoid statistical illusion and trivial results. For example, we discover with a 

quantitative analysis that the cities of “Manchester”, “Barcelona”, “Madrid” and 
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“Munchen” are the most mentioned in Europe after “Paris” and “London” in the 

newspaper The Sowetan (South Africa). This ranking appears very unusual, as 

compared for example to the frequency of citations in the Financial Times where 

“Athens” is widely mentioned. These differences are easy to explain by qualitative 

content analysis when we observe that football is a major topic of interest for The 

Sowetan whereas euro crisis is the dominant subject of the Financial Times. 

• Hybrid methods are therefore requested to produce quantitative analysis without 

neglecting the qualitative dimension. From statistical point of view, it means that non-

parametric approaches are certainly requested because they are more robust to the 

existence of outliers in soft data. Textual analysis is also a major issue for the control 

of content of data, before any quantitative aggregation (it would be stupid to 

aggregate the scores of cities for The Sowetan and Financial Times as long as they 

reveal completely different dimensions of the international image).  

  

3.4. Tests and validation 

 

The process of test and validation of results can be made by internal and external procedures. 

• Internal procedures will use the comparison of independent sources of soft data as 

criteria of validation. If we consider for example the interest of newspapers and social 

media for the Tunisia and the Ukrainia, we will certainly not observe the same level of 

interest in Italy and Poland. But looking at the trends, we can expect to observe the 

same peaks of interest during the period of revolution (Tunisia in Jan-Feb 2011, 

Ukrainia in Dec. 2013). The correlation of time series produced by different sensors 

can therefore be used as a validation test. We can also compare different types of soft 

data, like Twitter, Facebook, … and verify if they provide comparable results. 

• External procedures will use on the contrary hard data in order to check the 

consistency of results. Thanks to more than 50 years of research (Galtung 1965; 

Koopmans, 2011) a lot of empirical laws have been established concerning the 

influence of structural factors on the flows of information. It is for example well 

known that newspapers will provide more information about big and rich countries 

than poor and small. It is also well known that, all things being equal with size, 

different forms of distance (geographical, political, linguistic, …) will also reduce the 

amount of information received from distant places. The application of this classical 
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model to collected data will allow us to verify the quality of sensors and their spatial 

properties. 

3.5 Diffusion and valorisation 

 

The final goal of the process is of course to enrich the content of the ESPON database and to 

make possible the combination of hard and soft data. This task implies a very strict 

documentation of the metadata in order to avoid that aggregated results would be used in a 

inappropriate context. In our opinion, ESPON should be very careful with the quantitative 

results obtained through the aggregation of soft data. As we have mentioned several times, it 

is very difficult to create representative samples of soft data and it is not that obvious that the 

aggregation of heterogeneous data produces an added value. It is the reason why we strongly 

suggest to focus on qualitative results like typologies of territories based on the intensity 

(“small”, “medium”, “big”) or the thematic content of phenomena (“culture”, “economy”, 

“sport”).  

On the other hand, we consider that soft data could also benefit from specific interfaces for 

the monitoring of events affecting territorial cohesion in real time.  Instead of providing only 

quantitative or qualitative tables for all cities or countries, the project could also offer to 

policymakers an easy access to the content of media flows related to their own territory. A 

small analysis of semantic content could be used to display keywords describing what is the 

main focus on a specific city or region during a specific time period.  
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Task 3: Testing the use of Big Data in European territorial analysis: 

practical examples 
 

1. Efficiently focusing on resources: an application to urban data 

Considering the limitation of the current service contract in terms of time and money, it would 

be useless to try to cover all questions related to the potential use of “Big data” in the ESPON 

framework. It is certainly interesting to propose a short state of the art of what are these data 

and what has been done with it (1st task mentioned) in the contract. But it is more interesting 

to focus one precise example of hybridation between “hard” and “soft” data, with complete 

description of the methodological aspects (2nd task mentioned) and discussion of the interest 

through at less two practical examples (3rd task mentioned) in order to propose concrete 

recommendations for the future ESPON 2020 programme (4th task mentioned). 

Considering these constraints, we have decided to focus precisely our answer on urban data at 

different scales (inter-urban and intra-urban) and by means of two types of “soft data”: the 

RSS flows on the one hand, the social media on the other hand. We briefly justify these two 

choices here, before to present in more details the services offered. 

 

Urban data appears as the most interesting geographical object in a test phase of “soft 

data”. It is firstly a target clearly mentioned in the terms of references (“countries, cities, 

regions”).  But it is also the object for which ESPON Programme has collected the less 

important volume of information, despite the clear pressure of stakeholders to improve the 

situation. Moreover, it is a geographical object where the name is particularly significant and 

is often used as a brand by local actors. This property of “places as brand” is particularly 

interesting in terms of data collection on the Internet, because it allows to use a lot of methods 

based on recognition of words in data flows and, more generally, lexical analysis. Such 

possibility is also available for states (cf. The index of “brand countries” developed by S. 

Anholdt) but is much more difficult to apply to official NUTS regions. The reason is the fact 

that NUTS regions are not systematically associated to institutions, levels of governance, and 

feeling of identity. It is clear, for example, that the German administrative units (Länder) 

could be analysed by searching their names (“Bayern”, “Baden-Wurtemberg”, …). Yet, these 

units are NUTS1 regions and if the target is to collect data at this level, the Regierungsbezirk 

will not be significant level in Germany. Should we decide to adopt the NUTS1 level? But in 

this case we would have the reverse problem in France where regions of level NUTS2 can be 
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assimilated to brand (“Bretagne”, “Picardie”, “Alsace”) which is not the case for the NUTS1 

units called ZEAT.  

 

Collecting data on European Metropolitan Area & World Cities offers a very interesting 

area of hybridation between hard and soft data.  We propose to focus our analysis on the 

production of indicators of hierarchy and network between top European cities. We suggest 

adopting as target the same list of cities than the project CityBench, in order to benefit from 

the hard data collected and harmonised at this level. The soft data produced by our project 

will therefore benchmark and correlate with existing data for validation. If the validation test 

is correct, the new data will be introduced in the CityBench application, offering immediate 

added value for ESPON. But we intend also to compare our results with the large databases 

collected by the Globalisation and World Cities project9 (GaWC) since many years. The 

GaWC is indeed recognised as a major research actor in the field of globalisation studies and 

it has the great advantage to make available all data related to their study on its website10. We 

propose therefore to use the GaWC classification of world cities in 2010 as secondary criteria 

of selection of our sample.   

 
Figure 7. Map of Global Cities 2010 

 

Combining intra-urban and inter-urban analysis by means of different sources of soft 

data appears also very important in this test phase. ESPON needs to combine global level of 

analysis (e.g. what is the position of European Cities in World Networks) with local zoom-in 
                                                
9 http://www.lboro.ac.uk/gawc/index.html 

10 http://www.lboro.ac.uk/gawc/data.html 
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analysis (e.g. what is the degree of social polarisation inside a specific major metropolitan 

areas). It is the reason why we propose to examine which are the most relevant sources of soft 

data at each of these scales in our case study. 

 

In order to exemplify the analysis of urban data at different scales (inter-urban and intra-

urban) and by means of soft data (RSS and social media), we have elaborated three proposals 

of case study instead of two as suggested by the ToR. Considering the time and resources 

available, we will not explore all of them with equivalent details, but we consider as 

interesting to discuss with ESPON CU on what they consider as the most interesting in terms 

of priority. 

 

2. First hypothesis of case study:  Identification of metropolitan areas in international RSS 

flows of newspapers   

This case study will follow precisely the 5 steps described in Task 2 (see Infra). We propose 

to focus our analysis on the international dimension of globalization and to try to identify 

global cities of European Union (and neighbouring countries) that are the more mentioned in 

the RSS flows of newspapers located both inside and outside the ESPON area. Thanks to the 

data collected by the ANR Geomedia, we have been able to verify that major cities are clearly 

present in the “international” or “world” RSS flows of newspapers, with sufficient number of 

information to support statistical analysis. 
Table 1 : Number of RSS flows related to selected cities between march 2011 and Dec. 2012  

(source : ANR Geomedia) 

 
chida : ChinaDaily (CHN) ;  finti: The Finanncial Times (GBR) ; timin : Times of India (IND) ; sowet: The 
Sowetan (ZAF) ;  waspo : The Washington Post (USA) ;  austra : The Australian (AUS) 
 
The sample of newspapers presented here is obviously not representative but is sufficient to 

illustrate some of the possibilities of analysis that we intend to develop during the period of 
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the contract. 

• Correlation analysis: is the ranking of cities equivalent in different media? In our 

small sample, it is visible that clear correlations can be observed for the top world 

cities (London, Paris, Moscow, Berlin) or cities that has been at the heart of the 

international agenda (Athens, in relation with Euro crisis). But it is also clear that 

interesting variations can be observed for cities of lower rank. The correlation analysis 

can also reveals the existence of outliers in the choice of media, like the Sowetan 

which has the lowest level of correlation with the other newspapers. Principal 

Component Analysis and Hierarchical Clustering will make possible to analyse 

efficiently the differences of rank between cities and also the similarities or 

differences between medias.  

• Time series analysis: what is the variation of interest for cities through time? As long 

as the collection of data is an incremental process, we can expect to identify changing 

intensity of focus on media for cities through time. The high rank of Athens in the 

media during the recent period is clearly related to the financial crisis but it is not 

necessarily a structural property. On the contrary, the stability of the interest of 

newspapers for cities like Istanbul at a high level appears as a more permanent 

property. 

•  Thematic content analysis: what is the specific topic associated to cities in media?  A 

city can remain at the same level of media focus but with changing contents through 

time. It is therefore of particular interest to realize cross-sectional analysis of the 

vocabulary associated to cities at different period of time but also for different media, 

in order to catch what is permanent in their external image and what is changing.  

• Network analysis: what are the links established between cities by media? The 

analysis of media flows between cities can be realized in two different ways. The 

analysis of direct linkage will typically choose a media located in a major city (e.g. the 

Frankfurter Allgemeine Zeitung) and examine what are the other cities (or countries) 

that are mentioned in this newspaper. The analysis of indirect linkage will proceed 

differently and examine which cities (or countries) are mentioned together in the same 

news. The collection of a large amount of data make possible to build a graph of 

media association of places.  

 

These different analyses have not to be used independently but combined according to the 
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target of the observer. Figure 8 illustrates an example of combination of methods for a 

targeted analysis of euro crisis at state level.  

We intend therefore to propose a set of integrated tools, written in an open source format 

(typically in R language), making possible for the ESPON community to adapt, develop and 

modify the first experiments made in this exploratory study. Concerning the number of 

newspapers, we consider that 10-15 international RSS flows are sufficient to validate the 

method proposed in this exploratory study.  

 
 

Associations of countries in the news published by Wall Street Journal about euro crisis 
Jan. 2010 – June 2010    Sept. 2010 - Feb. 2011    May 2011 - Oct 2011
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UK
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Figure 8. Example of combination of time series analysis and network analysis 

 
Comment of Figure 8: This work realized by the members of the research group “Media and Territories” of the 
GIS CIST illustrates the interest to combine several approaches in the analysis of the news published by a 
newspaper. In a first step, we selected the news related to euro crisis and we computed the frequency of 
association of countries with the topic of euro crisis, producing time series. It makes possible to analyze the 
countries that are the most often mentioned in relation with this topic. Focusing on the peaks of the crisis, we can 
also analyze which countries are mentioned together in the same news, producing therefore networks of 
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associations. This approach reveals how the crisis – seen by the Wall Street Journal – was initially a matter of 
relation between Germany and Greece (Jan 2010 to June 2010). In a second step, Germany remained the leading 
actor but Portugal, Spain and Ireland joined Greece in the network of countries associated to the crisis (Sept. 
2010- Feb. 2011). And finally, also France and Italy became major actors of the crisis, in the eyes of the Wall 
Street Journal (May 2011 to Oct. 2011). This example also demonstrates that the analysis of a single media can 
be very significant when this media is a major observer (and probably actor) of the topic of interest. Using an 
aggregation of hundreds of newspapers would not have produce better results, on the contrary.  
 

3. Second hypothesis of case study:  Identification of metropolitan areas in tweets of 

opinion leaders   

We propose to build a second case study on the model of the first one, yet based on data 

retrieved on Twitter (Burgess & Bruns, 2013). Twitter is an online social networking and 

micro-blogging service that enables users to send and read short messages called "tweets". 

Today this platform has more than 200 millions active users and more de 500 millions sent 

tweets for day. There are three features that make tweets very similar to RSS items: (i) tweets 

are short (not more than 140 characters) (ii) they are generally public and so they can freely 

collected (iii) they can be geo-referenced or can be related to a specific place (generally a 

city). Yet, it is very important to know that only very few tweets may be geolocalised (see 

Figure 9). 

 
Figure 9. One day tweets temporal patterns (Gerlitz & Rieder, 2013) 

 

Thanks to this similarity, we will be able to identify global cities of European Union (and 

neighbouring countries) more mentioned in tweets as in the first case study in RSS flows. 

Then, we will be able to perform the same analyses that is to say: 

• Correlation analysis: is the ranking of cities equivalent in different twitter accounts?  

• Time series analysis: what is the variation of interest for cities through time? 
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•  Thematic content analysis: what is the specific topic associated to cities? 

• Network analysis: what are the links established between cities by twitter accounts?  

The interest of this second case study is double. Firstly, it will be possible to identify new and 

more varied sources of information. Besides traditional media representatives, we can find on 

Twitter institutions, journalists, decision makers and VIPs that have a Twitter account and 

that, through their tweets, can emerge as opinion leaders contributing to the definition of the 

territorial image of a place.  Secondly, the result of this case study will definitely be 

comparable to the results of the first one. So, by combining them, we expect to obtain a 

stereoscopic vision of the analysed topics. 

The key part of this second case study will be the selection of the accounts to be archived. 

ESPON focal points of different countries will be involved in the selection of opinion leaders 

in order to identify more influencing accounts for a sample of cities.  

 

4. Third hypothesis pf case study: Geo-referenced data on Facebook as indicators of new 

densities 

As a third case study, we propose to work on a local area. Zoom in studies are of prior interest 

for the ESPON programme, in particular considering the researches under priority 2. These 

studies can nicely complete the work realized at the scale of the 32 countries of the ESPON 

area. 

This third case study will be based on territorial data available on Facebook. This case is 

really intriguing for both the potential of this social network (1.11 billion users in the world as 

of May 2, 2013, see Figure 10) and the technical challenges that the researcher encounters 

working with this platform. Indeed, even if Facebook has an API, it doesn’t convey geo-

referenced data. At the same time, it is obvious that this platform can provide very interesting 

territorial information, such as check-in of users and messages on pages of places.  

 

 

 

 

 

 
Figure 10. Facebook statistics in Europe 
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In a recent study (Vienne, 2013), we tried to identify places and landmarks of intermediate 

densities in the suburban and rural areas of the North of Paris by digital practices, notably the 

case of geo-referencing on Facebook (see Figure 11 and Figure 12).  

 
Figure 11. The intensity of georeferencing places 

 
Figure 12. Population density and density of georeferencing 
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As said, digital social networks occupy a significant place in the lives of citizens. The strong 

link between online social networks and territories is first of all expressed by the words 

employed for talking about them: navigation, interfaces, links, networks, addresses, hosting, 

visits, gates, walls, etc.. So, social networks such as Facebook are today an open book on 

territories and places where new forms of ownership and expression of territories appear in 

the content generated by users.  

These new spatialities can be observed by the researcher that can study material places 

virtually expressed by users of social networks. It will be particularly interesting to study 

georeferenced contents provided by Facebook users in peri-urban areas, generally considered 

as areas of low urbanity and low identification. In these areas, the researcher can detect the 

emergence of new places of practice and unexpected symbolic representations generated by 

digital traces. The analysis of digital « high-places » of territories of intermediate densities 

offers the chance to find new descriptors of territorial spatiality based on the digital intensity 

of georeferencing uses (called on Facebook Check-in).  

We carried out a study on 252 municipalities on the fringes of Picardy and Ile-de-France 

regions (with 1,076,053 inhabitants, INSEE 2009). We identified 1935 places that have been 

listed on Facebook. These digital high-places can be related to multiple scales and can 

structure different centralities emerged directly from the link between places and users on 

Facebook. The case study was really satisfying. We found the emergence of new densities and 

new phenomena that were not identifiable with hard data.  

So we propose to replicate the same methodology on a new area. We have in mind to work on 

the cross-border metropolitan area of Lille-Tournai-Kortrijk-Bruxelles, yet the choice of the 

area will be discussed with the ESPON CU. We believe that this cross-border metropolitan 

area could offer a diversity of type of spaces (urban, suburban, peri-urban and rural) and of 

uses of this social network. The first objective will be to analyse the spatiality of this area by 

the geo-referencing practices and the second objective will be to analyse the content of the 

messages associated to these check-ins in order to identify the social and cultural 

constructions related to this cross-border metropolitan area. 
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Task 4: Drafting recommendations for future work on this topic within 

ESPON 
 

This project is meant to assess the feasibility to use soft data together with official hard data 

from ESPON and other statistical institutes in European territorial analysis. Considering the 

budget and time limits of this call for tender, we will propose to focus on a specific sub-topic, 

the analysis of urban data at different scales (inter-urban and intra-urban). Yet, this study is 

expected to give us general insights about the use of big data in the ESPON programme. On 

the basis of such insights, we will be able to propose some draft recommendations for future 

work on this topic with ESPON.  

The recommendations will tackle principally the following points: 

1- Opportunities of soft data. In task 1 we identified four features of soft data: shorter 

delay of publication useful for action; coverage of new topics of interest; availability 

of data at new geographical levels; bottom-up elaboration & tailor-made information. 

In the recommendations, we will precise how each one of these features can become 

an opportunity in the context of ESPON. The use of this information coming from 

new providers and concerning new topics and new geographic levels have to be 

strongly encouraged in future ESPON calls, to be integrated with official data. 

2- Challenges of soft data. As detailed in the Task 2, these new sources of data are 

really attracting yet they have to be managed with attention, knowing their very 

complex nature. In the recommendations, we will list the theoretical, methodological 

and empirical challenges related to the use of soft data. For each challenge, we will 

propose a possible strategy in order to cope with it. One of the main challenges that 

will be addressed concern la chance to use this data for studying all geographical 

regions related to ESPON. 

3- Topics (in relation to the 11 thematic objectives of ESIF 2014-2020) suitable to be 

analysed with soft data. For each topic, we will detail potential sources of data, 

software or technical solutions for treating them and expected outcomes. 
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I.5. Deliveries to be provided 
In line with the services requested, the following four deliveries will be provided to the 

ESPON CU: 

 

1) Delivery 1: Interim report 
An Interim Report that will summarize the outcome of tasks 1 and 2. It will be organised in 

the following parts: 

- big data available distinguishing : geo-referred data ; social media data; open data 

- possible integration with traditional ESPON data 

- methodology for treating this data, by emphasizing : limits of the data > possible solutions  

- In this report, we will anticipate some content of the final report and report possible issues 

that would be solved before the end of the project 

- testing plan, presenting a proposal for 2 practical examples about the use of Big Data in 

territorial analysis  

 

2) Delivery 2: case studies 
In delivery 2 we will summarize the results of Task 3, that is to say the analysis of urban data 

at different scales et by means of soft data (RSS flows and social media data). The analysis 

will be carried out through two examples (selected with CU Espon).  

In the delivery 3, the presentation of the case studies will be organised in following part: 

- description of the case (data available and methodology) 

- Data treatment and integration with hard data (maps) 

- Opportunities and challenges for European territorial analysis 

 

3) Delivery 3: final report 
The final Report will summarize the main results of the project, following the task 

organisation: data overview (with special attention for geo-referenced data), methodology 

(sub organised in exploration, retrieval, process, integration and data analysis), 2 case study 

analysis. Special attention will be dedicated to the potential integration of open source data 

from the Web (Big Data) with official data from statistical institutes. Related issues (limits 

and cost) and possible solutions will be detailed.  

The final report will also address some recommendations for future work on this topic within 

ESPON. We will focus on the opportunities and challenges of soft data. Based on the example 
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of urban data, we will propose some recommendations for the analysis of regions.  

Maps, data and other documents of interest will be included as annex to the final report.  

 

4) Delivery 4: Data and sources  
All data (maps, figures, database) employed in carrying out the two examples will be 

provided as the delivery four. We will pay special attention to format data according to 

ESPON guidelines (http://database.espon.eu/db2/help set-up by the ESPON M4D Project).  
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I. 6 Timetable for service deliveries 
 

As asked, the project will be carried out during 2014. According to the terms of reference, the 

implementation of the service is based on the following timetable and specification of outputs: 

 

Months 1-2 
- Kick-off of the project  

- Task 1: Identification of types of data (M. Severo, N. Douay, F. Vienne) 

- Task 2: Definition of the methodology (M. Severo, C. Grasland, T. Giraud) 

 

Month 3 (Intermediate output): 

- Delivery 1 (M. Severo, N. Douay, C. Grasland) 
- Meeting in Luxembourg (M. Severo, C. Grasland) 

 

Months 4-5 
- Development of the examples (C. Grasland, M. Severo, N. Douay, T. Giraud, H. Pecout) 

 

Month 6 
- Delivery 2 (M. Severo, N. Douay, C. Grasland) 

- ESPON CU feedback 

 

Months 7-8 
- Integration of CU feedback (M. Severo) 
- Development of draft recommendations (C. Grasland, M. Severo, N. Douay) 

- Final report (M. Severo, N. Douay, C. Grasland) 

 

Month 9 

- CU final feedback 

- Delivery 4 (M. Severo, T. Giraud, H. Pecout) 
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I. 7 Project management of the work 
 

The University of Paris Diderot answers to the tender, concerning the Feasibility Study on 

Analytical Tools based on Big Data, as a single tender with a subcontractor, the University of 

Lille 3. In the context of the University of Paris Diderot, three research teams will be meanly 

concerned: the UMR Géographie-cités, the GIS CIST (International college for territorial 

sciences) and the UMS RIATE.  

The teams’ members, under the authority of Marta Severo, have the scientific, technical and 

management capacity to accomplish the work proposed in the technical proposal. 

RIATE is a public service unit specialized in cartography and statistical engineering. Our 

team has participated to several ESPON Projects. Therefore, it has a good and deep 

understanding of the ESPON Programme. Its leadership in the Database M4D Project is a 

warranty of consistency with the technical expertise needed. RIATE has carried out several 

original projects at national, European (DG-REGIO and European Parliament) and 

international level (FP Eurobroadmap), around several territorial dynamics, concerning both 

the European territories in spatial planning and the construction of conventional and 

innovative cartographic representations (HyperAtlas, AIRE, French European Presidency, 

DATAR call on transborder cartography). 

The Scientific Interest Group International College of Territorial Sciences (GIS-CIST 

www.gis-cist.fr) is the result of a scientific partnership between the University of Paris 1 

Panthéon-Sorbonne, the University Paris Diderot and the CNRS (its founding partners) and 

the ADEME (French Environment and Energy Management Agency), the DATAR 

(Interdepartmental Delegation for Regional Planning and Attractiveness), the IAU-IF 

(Institute for Urban Planning and Development of the Ile-de-France), the INED (French 

National Institute for Demographic Studies) and the IRD (Institute of Research for 

Development). The CIST wants to be a federative tool of the research units of the Paris region 

dedicated to territorial studies, in order to fit them into national and international networks, to 

strengthen synergies, to develop the interface between research and training (online courses 

and e-learning, project of Territorial Sciences International Master, etc.), and to contribute to 

a better interaction between research and society. 

The CIST is the leader partner of the ANR Geomedia project. This project is meant to build 

an observatory based on media data (RSS feeds of worldwide newspapers) for studying 

international events and territorial issues. As said, methodologies and finding of this project 
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are the starting point for developing a methodology for using soft data in the ESPON 

programme. The CIST has recently participated to an ESPON project on an integrated 

territorial analysis of the neighbourhoods (ITAN PROJECT). It can provide important 

expertise on cartography and territorial database management. Moreover, the research strand 

“medias and territories” of the CIST gathers several researchers of different disciplines 

(media studies, geography, political science, computer science) developing methods and case 

studies using web-based data for the territorial analysis.  

We can also mention the numerous collaborations of the members of this project with 

territorial institutions and decision makers that make them particularly aware of the needs of 

this kind of targets.  

Finally, the Geriico laboratory of the University of Lille 3 will provide specific competences 

on media studies and big data. Works of the research strand “Flow of information and 

knowledge organization” are strongly related to this tender’s objectives. In particular, we can 

mention the following projects: WEBINPOLICS.COM project, ICAVS platform and the 

Apic-etd project. 

 

Members of these teams have already worked on similar issues as the ones proposed in this 

tender. Several theoretical and empirical studies have been carried on the use of Web 2.0 data 

(such as RSS, Twitter, Facebook, ..). See the following references: Douay at al, 2012; 

Gautreau et al, 2012; Giraud & Severo, 2011; Giraud et al , 2013; Grasland et al, 2012; 

Severo, 2012; Severo et al 2012; Severo et al, 2011; Severo & Zuolo, 2012. 

 

The work to be delivered will be organised by the project coordinator and checked by the 

project manager. A precise timetable will be designed to inform each member of the team 

about the work done and to be done. 

The specialized team planned to work on the concerning the Feasibility Study on Analytical 

Tools based on Big Data of 7 members: 

- Marta Severo (project coordinator, expert on big data, social media and digital methods) 

- Isabelle Salmon (project and financial manager) 

- Claude Grasland (expert in spatial and territorial analysis) 

- Nicolas Douay (expert in urban planning) 

- Timothée Giraud (expert on geomatics and digital methods) 

- Hugues Pecout (expert on classical and dynamic cartography) 

- François Vienne (expert on geo-referenced Web 2.0 data). 


