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Our mobile data collaborations to date Countries where Flowminder 
has collaborated with MNOs 
(present and past):

■ Curacao (x 2 MNOs)
■ Haiti
■ Sierra Leone 
■ Ghana
■ DRC (x 2 MNOs)
■ Namibia 
■ Mozambique (x 3 MNOs 

via INCM)
■ Nepal
■ Papua New Guinea
■ Senegal (advanced 

discussion)



What e do 

To enable decision makers to access 
the data they need to transform the 
lives of vulnerable people, at scale.



Implementation & real impact 
requires collaboration

■ The use of CDR data often involves many 
stakeholders e.g.:

■ MNOs
■ Government end users
■ Regulators
■ IGOs

■ Ghana is a good model of government partnership

■ Ghana Statistical Services
■ Vodafone Ghana
■ Flowminder

Working with governments 
is an essential criteria for 
generating impact.



“If we want to achieve the SDGs, we need to invest in 

data systems, and we are confident that our successful 

partnership with Vodafone Ghana & Flowminder is 

the way forward to leverage data for good.

— Omar Seidu, Head of Demographic Statistics and SDGs Coordinator at Ghana Statistical Service



What the benefits 
and limitations of 
CDR data?



A CDR is a metadata record of a 
telecommunication transaction (call, 
text message, mobile data) that is 
stored by an MNO for billing purposes. 
It includes (as a minimum) a 
subscriber ID, a timestamp and a cell 
tower ID.

Cell Tower Data is a set of geographic data indicating the 
spatial position of each cell tower in a network. It includes (as 
a minimum) all cell tower identifiers, together with their 
associated locations (typically latitude and longitude).



Benefits of using CDRs

● The data are automatically generated.

● The dataset contains billions of data points from 
millions of people – large geographic and time 
scales covered.

● There is a continuous stream of data – near 
real-time.



Cell towers & subscriber location

The exact location of the 
telephone is different from 
that of the base station.

Actual 
position X 

(not visible)

Related position 
X' (visible)

Position of 
the phone

Position of the 
nearest relay tower

Network coverage of the 
base station (usually 

modelled)

Application of CDR data in 
geographic space for a user. 

Each point represents a cell 
tower, each arrow the inferred 

movement of the user.



Temporal resolution

  

? ? ? ? ?

 Mon Tue Wed Thur Fri Sat Sun     

Person 1

Person 2

We only ‘see’ a subscriber when they use their phone. 

If they don’t use their phone on a particular day, we can’t confidently say 
where they are on that day.
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Ensuring privacy and transparency 

● GDPR compliance throughout

● Transparency and peer review: 

○ Detailed and open method descriptions

○ Open algorithms

○ Publications in peer-reviewed academic journals

Key principles
CDR-derived 
insights should 
never permit the 
identification of 
individual 
subscribers 



CDRs are aggregated to preserve the individual privacy of subscribers

Note: Flowminder also enforces k-anonymity with a 
threshold of k = 15 by redacting values with 15 or 
fewer subscribers 



MNO subscribers are 
not a random sample of the population, 
nor can be assumed to be.



Additional data on 
demographics, phone 
use and mobility from 
field and phone surveys 
can help to address 
biases and therefore to 
get the most out of CDR 
data.

Addressing potential sampling biases

Subscribers to other mobile network operators (MNOs)

No mobile subscription

"Active" subscribers of participating MNO

"Inactive" subscribers of participating MNO

National 
population



Additional data on 
demographics, phone 
use and mobility from 
field and phone surveys 
can help to address 
biases and therefore to 
get the most out of CDR 
data.

Addressing potential sampling biases

Subscribers to other mobile network operators (MNOs)

No mobile subscription

"Active" subscribers of participating MNO

"Inactive" subscribers of participating MNO

Sample for 
analysis*

* Non-random ‘sample’ available for analysis 



▪ Mobile phone use is

▫ More common among 
men than among women

▫ More common among 
persons of working-age 
than among the elderly, 
and among children

▫ More widespread in urban 
areas than in rural areas

Mobile phone users by demographics | Ghana



▪ Also, mobility is

▫ More common among 
men than among women

▫ More common among 
persons of working-age 
than among the elderly, 
and among children

▫ More widespread in urban 
areas than in rural areas

Mobility by demographics | Ghana



Biases due to mobility differentials | Ghana

▪ As a consequence, mobility is often 
different between mobile phone users 
and non-users 

▫ With mobile phone users showing 
higher mobility, on average, than 
non-users

▫ Mobility estimates based on 
phone user data alone can 
overestimate mobility (can also 
be an underestimate for some 
types of mobility)

▫ Not all mobility indicators, 
however, show such large 
differences between these two 
groups



Bias-adjusted and  
population-scaled 
estimates

These estimates are based on 
• CDR aggregates

• Primary & secondary survey data

• Existing population estimates

Flowminder has recently 
developed estimation methods 
to adjust for representation 
biases & provide 
population-scaled estimates for

■ Relocations from sub-region to 
sub-region, per month

■ Residents per sub-region, 
per month



Population & 
Mobility 
Analysis



Official statistics
Estimating routine population 
dynamics & migration

Applications



Routine mobility | Ghana



Disaster 
management

Applications



Displacement | Flooding on the Lower Volta River, Ghana



Displacement | Gang violence in Port-au-Prince, Haiti



Public health & 
epidemiology

Applications



Modelling the spread of infectious disease | Cholera 
outbreak in Haiti

29

Flows from areas with high incidence in 
Port-au- Prince Infectious pressure on unaffected areas

Suspected cholera cases
(2-8 November)



Mobility Disruption | COVID-19 restrictions in Haiti

COVID-19 restrictions come 
into effect (20 March)

Mobility restrictions reduced 
the number of places visited 
during the day…

...but triggered a shift of 
population distribution from 
urban to rural areas (similar 
to changes occurring during 
the Christmas period)

COVID-19 restrictions come 
into effect (20 March)



Any 
questions?

Thank you | Q&As



Available through the UN Global Platform LMS
(learning.officialstatistics.org)



FlowGeek
■ FlowGeek is our open, online knowledge centre on 

CDR analytics 

■ created to leverage the value of CDR data and 
help strengthen the community of CDR data 
experts, enthusiasts and learners on the 
processing and analysis of such data.

■ Our content includes

■ What are CDR data?
■ Applications of CDR data
■ Types of CDR indicators
■ Analyses and methodologies
■ Data governance and security
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