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Movements via air travel

People don’t stay still….





“Traditional” New sources
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Infrastructure

Data for measuring population movement



“Traditional” New sources
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Infrastructure

Data for measuring population movement



“Traditional” New sources
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Infrastructure

Data for measuring population movement



Mobile phone call detail records (CDRs)

User makes a call 

from location X

User travels to Y 

and makes a call

X

Y

Call routed through 

nearest tower

Network operator records time 

and tower of call for billing
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Preserving confidentiality

Operators Call Detail Records’ (CDRs) 
including low-resolution location data 

(nearest tower location) anonymized on 

separate server hosted by operator. 

We conduct analyses under operator 

supervision, anonymous raw data 

always behind operator firewall

Raw data never leaves mobile operator’s system to 

avoid any privacy, commercial concerns.

Aggregated mobility estimates are 

exported and made open access - can be 

used with other mobility estimates, 

epidemiological dataMobile operator firewall
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Deville et al (2014) PNAS
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Deville et al (2014) PNAS



“Traditional” New sources
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Infrastructure

Measuring migration by using CDRs?



CDR-derived catchment populations

Erbach-Schoenberg et al (2017); Wesolowski et al (2017)

• A large dataset of 

anonymized 72 billion 

CDRs between 

October 2010 and 

April 2014 from MTC, 
the leading network 

operator in Namibia 

with a 76% market 
share. 



2011 Census in Namibia

• The 2011 Census asked about each 

individual’s places of usual and previous 

residence, with a reference night of 28 

August 2011

• where does the person usually live? 

• where did the person usually live since 

September 2010?
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CDR users vs census population
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CDR 

2011

Period 

2012

*Only included any user who was active for 

more than 30 days each year (12 months) 

• Census population: 2,013,671

• Period 2011: 1,049,379 users (SIMs)*

Census



CDR-derived internal migration
Census CDR-derived
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CDR vs Census-derived migration
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Outflow Inflow Net flow



2011 vs 2012 CDR-derived migration
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Period 

2011

Period 

2012

• Period 2011: 1,049,379 users (SIMs)

• Period 2012: 1,238,124 users (SIMs)



Based on CDRs and adjusted for increasing users between 

Periods 2011 and 2012

Period 

2012 

Period

2011 

2011 vs 2012 CDR-derived migration
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• Period 2011: 1,049,379 users (SIMs)

• Period 2012: 1,238,124 users (SIMs)



2011 vs 2012 CDR-derived migration
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Based on CDRs and adjusted for increasing users between Periods 2011 and 2012

Outflow  Inflow  



Mobile phone ownership bias
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Summary

Anonymized, individual-level records of billable cellphone billable events 
located to cell towers

+ Valuable in providing measurements and subnational detail for human 
short-term movements and internal migration.

- Difficult to access, biased populations, changing/multiple SIMs, cross-border 
and demographic info

The integration with other traditional and new sources of data is required to 
draw on the strengths of each and overcome some of biases.
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Penetration rate of mobile cellular subscriptions 
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World Bank; Lai et al 2019
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CDR access
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