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CDRs telcos billing records

n Billing data collected automatically for all MPO’s customers
timestamp party	A party	B type duration cell	A cell	B

16/10/30	10:01:33 0689094877 0645321101 SMS 0 123 322
16/10/30	10:01:34 0765443321 0675448765 Voice 54 233 543
16/10/30	10:01:35 0766545566 0653344567 Voice 132 435 124
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CDRs telcos billing records

n Billing data collected automatically for all MPO’s customers
timestamp party	A party	B type duration cell	A cell	B

16/10/30	10:01:33 ABCXRTTAAT XYRAATRRAA SMS 0 Lat, Lon Lat, Lon
16/10/30	10:01:34 ZXXRTT554R CC445EERSDA Voice 54 Lat, Lon Lat, Lon
16/10/30	10:01:35 776EREREER 99TRDDAAA7 Voice 132 Lat, Lon Lat, Lon
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Gonzàlez et al. 2008Onnela et al. 2007
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Quickly growing research
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NetMob – community building
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NetMob – community building
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How to accelerate and open access to CDRs?

An Open Innovation Project
with Orange Cote d’Ivoire, Orange 
Marketing Vision
and
Corporate Social Responsibility

Data for Development (D4D) Cote d’Ivoire
2012
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n Proposed datasets:
─ (1) antenna-to-antenna traffic on an hourly basis, 
─ (2) individual trajectories for 50,000 randomly sampled users for two week time 

windows with antenna location information, 
─ (3) individual trajectories for 500,000 randomly sampled users over the entire 

observation period with sub-prefecture location information, 
─ and (4) a sample of communication graphs for 5,000 customers

D4D: data for development Cote d’Ivoire

5 months of de-
identified CDRs

OCI antennae 
positions

Orange Data 
Center

data 
processing at 
Orange Labs
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n “Scientific challenge” - halfway between a long hackathon and a scientific 
conference:
─ Launched in June 2012 for 8 months only 
─ Only research institutions admitted after signing the terms & conditions
─ Evaluation committee chaired by Vincent Blondel (UCL) with members from 

Bouake University, Global Pulse (UN), GSMA, Orange Labs, WEF and MIT
─ Selected projects presentation during the NetMob conference, May 2013 in 

Boston (USA)
─ Four prizes attributed (first prize, scientific, development, and data visualization 

prizes) 

D4D: data for development Cote d’Ivoire
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D4D: data for development

n Côte d'Ivoire CDR samples
n Open to the researchers
n 263 projects submitted
n Over 80 reports received
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D4D: data for development Cote d’Ivoire

http://perso.uclouvain.be/vincent.blondel/netmob/2013/D4D-book.pdf
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+ 50 published works!

D4D: data for development Cote d’Ivoire



14

n Many various topics addressed by the projects:
─ Health improvement (disease spread mapping or prevention)
─ Population statistics (urbanization, population, tourism and events analysis)
─ Communities understanding (diaspora cartography and needs, rural and urban 

customers)
─ Economic Indicators (local economic development, micro finance insight)
─ City and transport planning (transport optimization, road construction, smart city 

planning)
─ Emergency, Alerting & Preventing (early warning system, help distribution 

localization)
─ Geo-marketing (strategic points of sales)…

n Important echo among the United Nations, NGOs, development aid 
institutions 

n New data challenges initiatives (Telecom Italia, Telefonica)
n But no project could be implemented in Ivory Cost…

D4D: data for development Cote d’Ivoire



Second D4D Senegal:

do it differently
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n Improvements to bring to D4D after the Cote d’Ivoire experience

1. Focus on 5 themes
─ Health, Transport, Agriculture, Energy, National statistics

2. Involve local ecosystem
─ Questions owners: Ministries and institutions
─ Contributors: Universities, entrepreneurs…

3. Reinforce governance
─ Regulation, Ethics,…

4. Foster Data sharing
─ Find other data sources to be crossed with D4D data sets

5. Ensure an implementation of results
─ Prepare the « After D4D »

D4D Senegal
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n Proposed datasets:
─ (1) antenna-to-antenna traffic on an hourly basis, 
─ (2) individual trajectories for 300,000 randomly sampled users for two week time 

windows with antenna location information, 
─ (3) individual trajectories for 150,000 randomly sampled users over the entire 

observation period with arrondissement location information, 
─ and (4) a sample of communication graphs for 5,000 customers
─ Bandicoot individual indicators with (2) & (3) http://bandicoot.mit.edu/

12 months of de-
identified CDRs

Sonatel antennae 
positions

Orange Data 
Center

data 
processing at 
Orange Labs

D4D Senegal
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April 2014: challenge launched

D4D Senegal
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D4D Senegal results announcement
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the winners
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Senegal internal migrations 

Martin-Gutierrez et al. (2016) Agricultural activity shapes the communication and migration patterns in Senegal, Chaos 26.
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D4D Senegal
Results are published on the Web:

D4D scientific contributions 
http://netmob.org/assets/img/NetMob%202015_D4D%20Challenge%20Senegal_Sess
ions_Scientific_Papers.pdf (298 pages, 83MB)

D4D posters 
http://netmob.org/assets/img/NetMob%202015_D4D%20Challenge%20Senegal_Sess
ions_Posters.pdf (56 pages, 53 MB)

The datasets for D4D are described here: http://arxiv.org/abs/1407.4885



Thanks to B&M Gates Foundation grants three 
projects were launched to explore further the use 
of CDRs for:

Health: Disease modeling
National Statistics: Proxy for indicators
Agriculture: Food security
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D4D Senegal: Grants for implementation

Uncovering the impact of 
human mobility on
schistosomiasis...

R Casagrandi et al., Politecnico
di Milano, Italy

Genesis of millet prices in 
Senegal: the role of

production, markets and 
their failures

D Jacques, UC Louvain, 
Belgium

Construction of socio-
demographic indicators 
with digital breadcrumbs

F Bruckschen &  T Zbiranski, 
Freïe Universität Berlin, 

Germany

Quantifying effect of 
movement due to holidays on 

malaria prevalence

S Milusheva, Brown University, 
USA

Mobility profiles and 
calendars for food security 

and livelihoods analysis

PJ Zufiria et al., Universidad 
Politécnica de Madrid, Spain

A multidimensional analysis 
of poverty and its 

determinants in Senegal

N Pokhriyal, State University of 
New York at Buffalo, USA

Health National Statistics Agriculture

granted access to the complete database
(See: Annex)
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n Special event in Dakar ( Radisson Sonatel event, 6th June 2015 ) and teams 
field visit to Senegal

n Collaborations with local actors:
─ ANSD (National Statistics)
─ Ministry of Health
─ World Food Program Dakar
─ DAPSA Senegal (Agriculture Statistics)
─ PNLP (National Malaria Control Program)
─ …

n Help of international development bodies (OECD, WFP, WHO, UN…)

n And finally a « twin project » on the National Statistics Senegal - Cote 
d’Ivoire is about to start

D4D Senegal: 6 projects implementation
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April 2015

The Law, Politics and 
Ethics of Cell Phone 
Data Analytics

DATA-POP 
ALLIANCE 
White Paper 

After D4D: the world of development needs Big Data
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n The notion of anonymity is one of the 
cornerstone of data protection

n But an individual spatiotemporal trace 
becomes very quickly unique, even in the 
largest datasets

Privacy warning: impossible CDRs anonymization

n CDRs	from	an	European	country	(1.5	M	people,	15	months)
n Points:	antenna	tower	/	time	step:	one	hour
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The “privacy-utility” trade-off 
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A paradigm-shift in data protection
Pr
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Utility

Provide access
to richer but 
hidden data

• secure platform with pseudonymized
data

• bring the code to the data using APIs
• create a bank of open algorithms
• set-up a governance board (local and 

global)
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OPAL Project: query private data in a safe way
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OPAL project

n The Official Launch of the OPAL Project took place on 8 December 2016 
during the Open Government Partnership Global Summit in Paris

http://www.opalproject.org/
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Migration studies specific limitations of CDRs

n CDR based studies are usually 
on a single country

n when they change country, 
migrants also change operator 
(one needs to follow the device 
IMEI to observe continuously 
their movements) 

n in Roaming situation the 
observation becomes more 
random (device can switch 
between operators when 
abroad)


