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Data for measuring population movement
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Data for measuring population
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Mobile phone call detail records (CDRs)

Call routed through
nearest tower

User makes a call
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and makes a call
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Preserving confidentiality

A

Operators Call Detail Records’ (CDRs) We conduct analyses under operator h
including low-resolution location data

) ) supervision, anonymous raw data
(nearest tower location) anonymized on | behind ator firewall
separate server hosted by operator. always benind ope Aggregated mobility estimates are
K / exported and made open access - can be
used with other mobility estimates,
Mobile operator firewall epidemiological data

Raw data never leaves mobile operator’s system to
avoid any privacy, commercial concerns.



Dynamic population mapping using mobile phone data
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Dynamic population mapping using mobile phone data
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Measuring migration by using CDRs"?
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CDR-derived catchment populations

750
» ‘ 3 LT
A\ '-s" RV S e
)] 700
c
2
2 650
Q
(=%
c
4 £ 600
=
bt
=
o
s
7
s

« Alarge 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.
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CDR users vs census population

Census
|
CDRs Oct 2010 2011 2012
I | | |
home location 2011 2012

L |
migration CDR
estimates 2011

» Census population: 2,013,671
« Period 2011: 1,049,379 users (SIMs)*

*Only included any user who was active for
more than 30 days each year (12 months)
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CDR-derived internal
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CDR vs Census-derived migration
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2011 vs 2012 CDR-derived migration

CDRs Oct 2010 2011 2012 2013
I | | | | I

home |location 2011 2012 2013
I | | I
migration Period Period
estimates 2011 2012

» Period 2011: 1,049,379 users (SIMs)
« Period 2012: 1,238,124 users (SIMs)



2011 vs 2012 CDR-derived migration
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2011 vs 2012 CDR-derived migration
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Mobile phone ownership bias

With MP %  Without MP % Total %  p value*
(N=8,589) (N=1,257) (N=9,846)
Gender of household head 0.159
Male 55.7 58.6 56.1
Female 443 414 439
Mean age of household head, 455 (0.32) 50.7 (0.76) <0.001**
yrs (SE)
Mean number of household 4.4 (0.05) 3.6 (0.12) <0.001**
members, yrs (SE)
Number of under-five children in households 0.019
0 56.2 62.7 57.0
1-3 419 36.1 413
24 18 12 18
Ratio of under 5 yrs in 0.120 (0.002) 0.113 (0.006) 0.257
household members (SE)
Household wealth (International Wealth Index, IWI) <0.001
Non-wealthy 524 914 56.8
Wealthy 475 8.5 431
Household residence <0.001
Urban 55.8 223 52
Rural 442 777 48
Region <0.001
Zambezi (Caprivi) 48 10.6 55
Erongo 101 42 95
Hardap 3.8 4.4 39
Karas 43 3 41
Kavango 6.2 176 75
Khomas 221 75 204
Kunene 31 7.3 36
Ohangwena 8.8 115 9.1
Omaheke 3.2 49 3.4
Omusati 97 9.4 96
Oshana 8.8 6 8.4
Oshikoto 8.3 8.3 83
Otjozondjupa 6.8 54 6.6

With MP %  Without MP % Total % p value*
(N=8,589) (N=1,257) (N=9,846)
Education attainment of household head** <0.001
No education 13 36.3 15.7
Incomplete primary 214 298 224
Complete primary 55 8.3 58
Incomplete secondary 306 181 292
Complete secondary 16.3 49 15
Higher 126 22 114
Unknown 0.6 04 0.6
Education attainment of female household population (aged 6+)* <0.001
No education 10.6 289 12.2
Incomplete primary 32 422 329
Complete primary 55 6.3 56
Incomplete secondary 324 18 311
Complete secondary 11.9 31 11
Higher 74 1.4 6.8
Unknown 0.2 01 0.2
Education attainment of male household population (aged 6+)A* <0.001
No education 12 28 136
Incomplete primary 357 412 36.2
Complete primary 53 6.8 54
Incomplete secondary 28 19 271
Complete secondary 1.2 3.6 104
Higher 7.5 1.2 6.8
Unknown 0.3 0.3 0.3

MP: mobile phone. The data were obtained from the Namibia 2013 Demographic and Health Survey
(DHS). The ownership was defined as the presence of at least one mobile phone in the household.
Percentages were produced using sampling weights and adjusted for the survey design. Where
indicated, variables were constructed using the household member dataset. * p values were produced

using Pearson’s Chi-square test, adjusted for the survey design. ** Calculated using a t-test for

equality of means. *** Information available for total population, N=9,796. * calculated for de facto
female household members aged 6 and over by highest level of schooling attended or completed |
(N=18,230). M calculated for de facto male household members aged 6 and over by highest level of

schooling attended or completed (N=16,153).
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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.



Penetration rate of mobile cellular subscriptions
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