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Anonymised and aggregated data from Mobile Network Operators (MNOs) is a key data source for                             
understanding the mobility patterns of populations, and improving decision-making and scenario                     
planning during the COVID-19 epidemic. This data can be analysed in near real-time and provide an                               
overview of mobility patterns across all of Ghana. Flowminder is working with Ghana Statistical Service                             
(GSS) to produce mobility indicators from data provided by Vodafone Ghana, whilst fully preserving the                             
privacy of Vodafone Ghana’s subscribers. These indicators can be used by the government and public                             
health experts to inform response efforts. 
 
In this initial report, we describe the preliminary analyses that have been generated. The work has been                                 
conducted within a very short timeframe to provide timely, high-level insights into a fast-changing                           
situation. The aim is to facilitate discussion amongst government ministries, departments, and                       
agencies that could benefit from having access to the type of information that is presented here, in                                 
order to inform decisions about interventions. In the coming weeks, we will perform more detailed and                               
rigorous analyses, which will contribute to an in-depth understanding of the situation and answer                           
specific requests from decision makers. 
 
For this current report, we have focused on assessing how the recently-imposed government                         
restrictions have affected people’s movements. The first set of restrictions . dmptjoh tdippmt boe                  ȥ ȥ ȥ ȥ ȥ
cboojoh qvcmjd hbuifsjoht - were introduced on Npoebz 27ui Nbsdi- 3131/ A second set of restrictionsȥ ȥ         ȥ ȥ ȥ ȥ            
- mpdlepxo jo tpnf qbsut pg uif Hsfbufs Bddsb Nfuspqpmjubo Bsfb boe uif Hsfbufs Lvnbtj  ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ
Nfuspqpmjubo Bsfb . were announced on Gsjebz 38ui Nbsdi- 3131 and came into force on Npoebz 41uiȥ ȥ       ȥ ȥ ȥ ȥ             ȥ ȥ
Nbsdi-!3131/ȥȥ
ȥ
In the first two analysis sections, we look at how the number of phone subscribers within each district                                   
or region has been affected by the restrictions. In the third and fourth sections, we show how travel                                   
between districts and regions has been affected. In the fifth section, we focus on the effect that the                                   
announcement of lockdown, and the lockdown itself, has had on the Greater Accra and Ashanti regions. 
 
GSS’ Government Statistician, Professor Samuel Kobina Annim said: “This initial analysis presents an                         
opportunity for the government. It will enable it to, among other policy derivatives, review the number of                                 
districts under lockdown within a region, the effectiveness of the scope and timing of the lockdown and                                 
the adherence of the restrictive measures across districts and regions. 
  
“Data is an extremely powerful tool, particularly in times like these. We hope that Ghana will be able to                                     
fully harness the data presented in this analysis in the fight against the pandemic. 
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“The GSS is grateful to Vodafone Ghana and Flowminder for their support in this project, funded by the                                   
William and Flora Hewlett Foundation and the Vodafone Foundation, and hope further collaborative                         
opportunities will enable us to widen the scope of these anonymised and aggregated data to help save                                 
lives.”ȥ
ȥ
ȥ
ëƀķĿƧƫƴĔƀķŠƀŕ ƴŜĿ ŕƧĔƣŜƫ͙
 
In all of the figures in this report, we show the time period between Monday 17th February and Tuesday                                     
31st March. This corresponds to a period starting four weeks before the first restrictions were                             
introduced and ending on the second day of lockdown. The vertical dashed black lines in each figure                                 
indicate the dates when the restrictions were implemented (Monday 16th March and Monday 30th                           
March), and the date when the lockdown restrictions were actually announced (Friday 27th March). We                             
refer to the four weeks prior to the first restrictions as the ‘baseline’ period, which is used to determine                                     
what ‘normal’ behaviour looked like, before any restrictions were introduced. The values for all metrics                             
are displayed as a percentage of the average baseline value. 
 

̺̎ >ŜĔƀŕĿƫ Šƀ ƴŜĿ ƀƻŽĮĿƧ Ɖœ ƫƻĮƫıƧŠĮĿƧƫ Šƀ ĿĔıŜ ķŠƫƴƧŠıƴ͙
ȥ
The change in the count of active subscribers in a district, on a particular day, can be used as a proxy                                         
for the change in the total number of people that were present in that district during some period of the                                       
day.  
 
The count includes subscribers that live in the district, and subscribers that live elsewhere but who have                                 
travelled outside of their home district for reasons such as work and social activities. During normal                               
periods, we would expect that the number of resident subscribers in a district remains fairly constant,                               
whilst the number of non-resident visitors will change according to the day of the week, special                               
occasions, and other factors. 
 
In Figure 1, we have chosen one district - Ayawaso West (Greater                       
Accra region) - as an example, and show the number of subscribers                       
that used their phone there each day. We see that for the first few days                             
after the first restrictions were introduced, the number of subscribers                   
decreased, but to a number that was still similar to the previous week.                         
However, in the second half of the week, we observe a much more                         
dramatic decrease that took the number of subscribers far below the                     
numbers seen in the previous weeks. On Monday 30th March, xifo                    ȥ
mpdlepxo xbt jouspevdfe- xf pctfswf uibu bo fwfo gvsuifs efdsfbtfȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ
pddvssfe- sfevdjoh uif ovncfs up bspvoe pomz 41 qfsdfou pg xibu xbt uzqjdbmmz pctfswfe evsjoh uifȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ
cbtfmjof!qfsjpeƼ.  
 
In further analysis, we will be able to establish the degree to which these changes were influenced by a                                     
efdsfbtf jo uif ovncfs pg opo.sftjefou tvctdsjcfst wjtjujoh uif ejtusjduƼ, versus sftjefout pg uif ejtusjduȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ   ȥ ȥ ȥ ȥ ȥ
sfmpdbujoh up puifs ejtusjdut/ ƼThis will provide additional information about whether mobility restrictionsȥ ȥ ȥ ȥ                  
are having the desired effect (a decrease in non-resident visitors), as well as information on whether the                                 
size of the resident population of the district has changed significantly as a result of the restrictions.                                 
The latter is important from the perspective of planning the allocation of public health resources. 
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ȥ
Gjhvsf!2;!ƼOvncfs!pg!bdujwf!tvctdsjcfst!jo!Bzbxbtp!Xftu!fbdi!ebz 
 
 
This analysis can be repeated for any district. Different districts will exhibit different trends, depending                             
on a number of factors, including how many people typically travel there to work or socialise, compared                                 
to the number of people who live there.  
 
For contrast, we show a second example district in Figure 2 - Awutu                         
Senya East (Central region). We see a very different pattern to what                       
we observed in Ayaso West.  
 
The number of subscribers in Awutu Senya East had been                   
decreasing in the weeks before the first restrictions, and started to                     
increase as soon as restrictions were imposed. The number                 
sfbdife b qfbl po Tbuvsebz 39ui Nbsdi . uif ebz bgufs jnqfoejohȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ
mpdlepxot xfsf boopvodfe - indicating that many people mayȥ ȥ              
have decided to travel to Awutu Senya East as a result of the                         
announcement. However, note that this number was still slightly lower than the peak seen in                             
mid-February at the start of the baseline period. 
ȥ
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ȥ
Gjhvsf!3;!ƼOvncfs!pg!bdujwf!tvctdsjcfst!jo!Bxvuv!Tfozb!fbdi!ebz 
 

̺̏ >ŜĔƀŕĿƫ Šƀ ƴŜĿ ƀƻŽĮĿƧ Ɖœ ƫƻĮƫıƧŠĮĿƧƫ Šƀ ĿĔıŜ ƧĿŕŠƉƀ͙
 
A similar analysis to Section 1 can be done at the regional level. Figure 3 shows                               
the number of active subscribers each day, in a selection of regions.  
 
We do not observe any large changes as we did for the districts shown in Section                               
1. This indicates that even before the introduction of travel restrictions, qfpqmfǃt                      ȥ
npwfnfout cfuxffo sfhjpot xfsf mjlfmz up cf mjnjufe up fttfoujbm boe jogsfrvfouȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ
usbwfm!pomz/ȥ 

 
Gjhvsf!4;!ƼOvncfs!pg!bdujwf!tvctdsjcfst!jo!fbdi!sfhjpo!fbdi!ebz 
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̺̐ >ŜĔƀŕĿƫ Šƀ ƴŜĿ ƀƻŽĮĿƧ Ɖœ ƫƻĮƫıƧŠĮĿƧƫ ƴƧĔǏĿŵŵŠƀŕ ĮĿƴǐĿĿƀ͙
ķŠƫƴƧŠıƴƫ͙

ȥ
We can monitor the volume of movements across districts by counting the number of trips made                               
between two districts. Many of these trips correspond to frequent journeys made within urban areas,                             
for example to commute between work and home. 
 
In Figure 4, we show the total number of trips made between any pair of districts, on each day. We can                                         
see that uif ovncfs pg usjqt tubsufe up efdsfbtf jo uif ebzt bgufs uif gjstu sftusjdujpot xfsf jnqptfe-    ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ
cvu up b mfwfm uibu xbt opu vovtvbm xifo dpnqbsfe up uif cbtfmjof qfsjpeƼ. However, Ƽjo uif tfdpoe ibmgȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ   ȥ ȥ ȥ ȥ ȥ
pg uif xffl- uifsf xbt b npsf qspnjofou efdsfbtf that reached its minimum on Sunday 22nd March.ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ                  
This was 70 percent of the baseline average - lower than any level seen during the previous weeks.                                   
Podf mpdlepxo xbt jnqptfe po Npoebz 41ui Nbsdi- uif ovncfs pg usjqt gfmm tibsqmz up tmjhiumz pwfsȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ
ibmg!pg!xibu!xbt!uzqjdbmmz!pctfswfe!evsjoh!uif!cbtfmjof!qfsjpe/ȥ
ȥ

ȥ
Gjhvsf!5;!ƼUpubm!ovncfs!pg!usjqt!cfuxffo!bmm!ejtusjdutȥȥ
ȥ
ȥ

̺̑ >ŜĔƀŕĿƫ Šƀ ƴŜĿ ƀƻŽĮĿƧ Ɖœ ƫƻĮƫıƧŠĮĿƧƫ ƴƧĔǏĿŵŵŠƀŕ ĮĿƴǐĿĿƀ͙
ƧĿŕŠƉƀƫ͙

ȥ
We repeat the analysis in Section 3 at the regional level, showing the results in Figure 5. Journeys                                   
between regions are typically longer than journeys between districts, and are often made infrequently                           
for ‘special’ reasons such as visiting family. We see a similar pattern to what we observed at the district                                     
level, with b Ƽefdsfbtf jo uif ovncfs pg joufs.sfhjpobm usjqt tubsujoh po Npoebz 27ui NbsdiƼ. However,    ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ    
the minimum number of trips between regions was reached on a different date to the inter-district                               
minimum - Tuesday 24th March instead of Sunday 22nd March. We again observe b tibsq efdsfbtf po                          ȥ ȥ ȥ ȥ
Npoebz 41ui Nbsdi- sfevdjoh uif ovncfs pg usjqt up bspvoe 71 qfsdfou pg xibu xbt opsnbmmzȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ
pctfswfeƼ during the baseline period. 
 
Since we only show percentages and not absolute counts in the graphs, we will point out here that uifsf                                    ȥ
xfsf spvhimz pof.ufoui bt nboz joufs.sfhjpobm usjqt bt joufs.ejtusjdu usjqtƼ. This is consistent with ourȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ ȥ            
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