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Post-2015 Sustainable Development Goals
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Source: http://www.scidev.net
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When data come from mobile usage…

3

‘Data for Development Senegal’ is an innovation 
challenge open on ICT Big Data for the purposes of 
societal development.

Source: http://www.orange.com
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Senegal: Demographic and administrative division

Region 
Number 
on the 
map

Name of the 
region

Number of 
males

Number of 
females

Global 
Population

Area 
(km²)

Density (/km²)

1
Dakar 1 579 020 1 558 176 3 137 196

547 5735.3

2
Thies 896 572 892 292 1 788 864

6670 268.2

3
Diourbel 716 460 780 995 1 497 455

4824 310.4

4
Kaolack 474 404 486 471 960 875

5357 179.4

5
Saint-Louis 453 315 455 627 908 942

19241 47.2

6
Louga 433 715 440 478 874 193

24889 35.1

7
Fatick 353 716 360 676 714 392

6849 104.3

8
Tambacounda 344 475 336 835 681 310

42364 16.1

9
Kolda 335 018 327 437 662 455

13771 48.1

10
Kaffrine 282 093 284 899 566 992

11262 50.3

11
Matam 276 481 286 058 562 539

29445 19.1

12
Ziguinchor 281 813 267 338 549 151

7352 74.7

13
Sedhiou 229 468 223 526 452 994

7341 61.7

14
Kedougou 78 867 72 490 151 357

16800 9.0

Total
6 735 417 6 773 298 13 508 715 196 712 68.7

Source: General Population Census (RGPHAE) 2013
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Outline

➔ Orange D4D Challenge

› Context

› Dataset and example of prized applications

➔ Large CDR data as Public Health Decision Enabler

› Objective and Context of the study

› Consortium and Data used

› Approach and Results

➔ Conclusion
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Orange D4D Challenge

➔ Launched in 2012 by the Orange compagny

➔ Partnership with University of Louvain (Belgium) and MIT (USA)

➔ The first edition, D4D-Cote d’Ivoire (2012/2013), made available five months
of mobile phone metadata while D4D-Senegal (2014/2015) provided one 
year

➔ ~360 applications from around the world were submitted for the two editions

➔ 80 in 2013 Vs 60 in 2015 research papers had been produced

➔ Various topics covered

› optimizing bus routes, analyzing social divisions, studying disease 
containment policies, etc.

6
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Detail about the D4D Challenge Sénégal

D4D-Senegal

➔ Sonatel and the Orange Group made 
available anonymous data, extracted 
from the mobile network in Senegal

➔ From April 2014 to April 2015 (project 
submission: 31st December 2014)

➔ 5 priority subject matters

› health

› agriculture

› transport/urban planning

› energy

› national statistics

7
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Example of needs in the transport domain

➔ identify the demand for mobility by region and by period over the year,

➔ measure the need for temporary infrastructure due to ad-hoc events 
(football match, pilgrimage)

➔ optimize tourist infrastructure

➔ model towns, and display the main streams for optimization

➔ measure the "before-after" impact of the introduction of facilities.  In 
particular regarding the following events

› opening of the Dakar motorway in 2013

› refurbishment of the railway network

8
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Example of needs in the healthcare domain

➔ mapping of the determining factors of non-communicable diseases

➔ geographical accessibility of healthcare training

➔ distribution and specific features of healthcare requirements in rural and urban 
environments

➔ correlation between poverty and health

➔ the health of ethnic groups

➔ correlation between food, diet, access to water and health

➔ conditions of access to treatment (average distance from treatment centres, location 
of vaccination stores, location of doctors, etc.)

➔ outbreak simulation: how would Ebola spread in Senegal? Of particular interest at 
the moment as Senegal has just closed its border with Guinea due to the Ebola 
outbreak

9
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2014/2015 D4D Dataset

➔Criteria of inclusion

› Year concerned: 2013

› users having more than 75% days with interactions per 

given period (biweekly for the second dataset, yearly for 

the third dataset)

› users having had an average of less than 1000 

interactions per week. The users with more than 1000 

interactions per week were presumed to be machines or 

shared phones

10
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Detail of the Dataset

11

Dataset 1

One year of site-to-

site traffic for 1666 

sites on an hourly 

basis

Dataset 2

Fine-grained mobility 

data (site level) on a 

rolling 2-week basis 

for about 300,000 

randomly sampled 

users

Dataset 3

One year of coarse-

grained (123 

arrondissement level) 

mobility data with 

bandicoot behavioral 

indicators at individual 

level for about 150,000 

randomly sampled 

users
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Dataset 1: Antenna-to-Antenna traffic, example

➔ Traffic for the whole year: 25 compressed files totalizing ~1billion of tuples

12
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timestamp outgoing_site_id incoming_site_id number_of_calls total_call_duration

2013-04-01 00 2 2 7 138

2013-04-01 00 2 3 4 136

2013-04-01 00 2 4 7 121

2013-04-01 00 2 5 13 272

2013-04-30 23 1651 1632 1 3601

2013-04-30 23 1653 575 1 20

2013-04-30 23 1653 1653 2 385

2013-04-30 23 1659 608 1 3601

timestamp outgoing_site_id incoming_site_id number_of_sms

2013-04-01 00 2 12 16

2013-04-01 00 2 14 1

2013-04-01 00 2 21 1

2013-04-01 00 2 28 9



Dataset 2: Fine-grained mobility

➔ 300,000 randomly selected users, for 25 two weeks periods

13

user_id, timestamp, site_id
1, 2013-03-18 21:30:00, 716

1, 2013-03-18 21:40:00, 718

1, 2013-03-19 20:40:00, 716

1, 2013-03-19 20:40:00, 716

1, 2013-03-19 20:40:00, 716

1, 2013-03-19 20:40:00, 716

1, 2013-03-19 21:00:00, 716

1, 2013-03-19 21:30:00, 718

1, 2013-03-20 09:10:00, 705

1, 2013-03-21 13:00:00, 705
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Dataset 3: Coarse-grained mobility

➔ the trajectories at arrondissement level of 146,352 randomly selected 
users
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user_id, timestamp, arrondissement_id
37509, 2013-01-29 15:00:00, 3

84009, 2013-01-14 07:00:00, 3

84009, 2013-01-14 07:00:00, 3

84009, 2013-01-14 07:00:00, 3

80150, 2013-01-27 16:50:00, 3

52339, 2013-01-09 19:50:00, 48

52339, 2013-01-06 17:50:00, 48

52339, 2013-01-13 15:40:00, 48

52339, 2013-01-03 19:00:00, 48

52339, 2013-01-07 01:30:00, 48
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Contextual data

➔ Administrative divisions of 
Senegal shapefiles provided by 
the ADSN

➔ Weather related data

➔ Demographic and socio-economic
data (RGPHAE 2013)

15

Additional Sources

• National Statistics Agency

• Open Street Map

• Paris21

• Etc.
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The winners of 2013

➔ 1: Exploiting Cellular Data for Disease Containment 
and Information Campaigns Strategies in Country-
Wide Epidemics [University of Birmingham]

➔ 2:Tous à bord (AllAboard) :  a system for exploring 
urban mobility and optimizing public transport 
using cellphone data [IBM, Dublin]

16

➔ 3: Analysis of social categories by using cell phones 
data [University of California/San Diego]

➔ 4: Study and analysis of massive mobile data 
[Eindhoven University of Technology/SynerScope
BV/MIT]
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Some of the winners of 2015
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Practical Application Prize of D4D 2015

Large CDR Data as Public Health 
Decision Enabler: A Case Study of 
Cardiac and Neurological 
Emergencies



Objective of the Study

➔The problem of optimum location of hospital facilities to 

maximize population coverage is crucial, particularly for 

case of time-critical medical emergencies

➔We assess the risks due to inaccessibility of acute care for 

increasingly common issues in Public Health

➔The objective of the study is to show the areas in which the 

absence of a nearest hospital can result in death or serious 

sequelae, thanks to the use of CDR data

19
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Context of the study (cont.)

➔Certain diseases require very early medical intervention

➔Absence of care => patient death or serious sequelae

➔2 use cases : Stroke and Myocardial infarction

20thrombolysis

180 min
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Context of the study (cont.)

➔Myocardial infaction

21

percutaneous coronary intervention

90 min
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Context of the study (cont.)

➔ Epidemiology of Stroke and Myocardial Infarction in Senegal

› Incidence rate of stroke:

100 per 100000 inhabitants (~13.500 cases/year)

the incidence of stroke in Europe is between 63 and 159 for 100000 women, and between 
101 and 239 for 100000 men

› Incidence rate of Myocardial Infarction:

150 per 100000 inhabitants (~24.300 cases)
180 per 100000 inhabitants in France

�Number of cases directly proportional to the density of population

�How many patients cannot reach the hospital in time ?

22
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The Consortium
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➔

a Faculté des Sciences de Tunis, University of Tunis, Tunisa
➔

b ERIAS INSERM U897, ISPED, University of Bordeaux, F-33000, France
➔

c Virginia Modeling Analysis and Simulation, Old Dominion University, VA, USA
➔

d Department of Communications and Networks, Aalto University School of 
Electrical Engineering, Espoo, Finland

Edward Mutafungwad, Frantz Thiessardb, M. Pathé Diallob, 
Ross Gorec,  Vianney Jouhetb, Fleur Mouginb, Sadok Ben 

Yahiaa, Chiheb Karraya, Nouha Khedera, Rym Saddema, Jyri
Hämäläinend, Gayo Diallob
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Data used

➔ Anonymised Dataset provided by Orange and Senegal context data

➔ General Population and Housing Sensus data (2013)

➔ Guidelines of treatments from French HAS and incidence rates from
scientific literature

➔ Hospital data from SenDoctor and Senegal Medical Directory

➔ Maps of Senegal (OpenStreetMap)
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Approach

➔ Distance evaluation and times taken to reach the 

nearest hospital

➔Computing the population density + incidence rates 

at antenna (site location) level 

➔ Identification and highlighting zones at risk and 

estimate the population

25
Mobile Data in Senegal: a public health decision enabler22 mai 2015



➔ Distance Evaluation

› Objective: to evaluate distance 
from each location in Senegal to 
nearest hospital

› Geographical location of the 
hospitals approximated by nearest 
antenna site

• Under this approximation 85% of the 
40 hospitals considered where 
within 2 km of their real geographical 
locations 

• The impact of this error is minimal 
when evaluating the travel time to 
the hospitals.

Mobile Data in Senegal: a public health decision enabler

Approach (cont.)
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➔ Distance Evaluation

› Different geographical 
locations are then app 
segmented according to 
antenna coverage areas 

› Coverage area evaluated using 
Voronoi tesselations

›

› Antenna site location assumed
to be default location for whole
the coverage area

Voronoi cell layout for Senegal based
on provided 1666 site locations

Approach (cont.)

Mobile Data in Senegal: a public health decision enabler22 mai 2015



➔ Distance Evaluation

› Distance is then evaluated as straightline (Euclidean) 
distance between a coverage area (area’s antenna location) 
to nearest hospital (also represented as an antenna location)

• Correction factor known as detour index is applied on distance to 
account for actual route of road network (road density), road quality, 
road congestion control, etc.

• Detour index of 1.2-1.6 usually assummed in countries with well 
developed road infrastructure

• For Senegal a more conservative detour index of 2.0 is used

Mobile Data in Senegal: a public health decision enabler

Approach (cont.)
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Approach (cont.)

➔Estimating travel times to reach the nearest hospital

29

Travel Times to

nearest Hospital

Green: less than 90 minutes, 

Yellow: 90 to 180 minutes, 

Red: over 180 minutes

Location of the 40 hospitals

considered in the study

Dakar
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Approach (cont.)

➔Computing the population density + incidence rates 

at antenna (site location) level 

Mobile Data in Senegal: a public health decision enabler
30

Distribution of Senegal Population

according to the mobile antenna

grey N < 100, 
yellow for 101<N<1000,
red for 1001<N<10000, 
brown for 10001<N<100000 
black for N > 100000

α = �� ∗ 1.2 ∗
�
�	
⁄

β =
�

�

Correction Factors
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Approach (cont.)

➔Highlighting white zones: areas where people are at 

high risk in case of Stroke or Myocardial Infarction

31

Estimated incident cases of Myocardial

Infarction from different areas (4241)

Grey < 5 victims,

Yellow 5 to 25, 

Orange 26 to 50, 

Red 51 to 100

Estimated incident cases of 

strokes from different areas (432)

Grey < 5 victims, 

Yellow 5 to 25
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Limitations of the study

➔ Bias related to the extrapolation of population at a given antenna 
coverage area

› As if any single individual had a cell phone

› As if Orange was the only mobile provider in Senegal 

➔ A filtering on data is performed by Orange

➔ The study is based on an estimated incidence rate of the considered 
medical emergency as there is no recent official figures for Senegal, 
but probably very close.

32
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Conclusion

➔Our findings suggest that the analysis and cross linking of 

big anonymized mobile dataset helps making prediction

➔The identification of areas at high risk in case of stroke of 

myocardial infarction in Senegal could help Public Health 

decision makers to take the required actions on the earlier

➔Future Work
› Risk estimation based on more fine-grained population density estimation

› Introducing parameters on the hospital capabilities and additional 

contextual conditions (Linked Open Data exploitation) 

› Taking into account other emergency cases, relying on Semantic Web 

technologies and Ontology Modelling
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Gayo Diallo, University of Bordeaux 
(Gayo.Diallo@u-bordeaux.fr)

Thank you for your attention

Questions?



22 May 2015     Marije Geldof 
 
 

Mobile health and the role of  
data in Malawi 

 



Mobile Health in Malawi 
 Active community and much going on 
 mHealth Malawi working group chaired by the Ministry of 

Health involving many stakeholders 
 Annual Health Sector ICT Innovation Fair 
 Wide range of projects: 
 cStock (JSI) 
 Chipatala cha pa foni (VillageReach) 
 SMS printer system (CHAI) 
 National Child Helpline (YONECO) 
 Community Case Management (D-tree) 
 RapidSMS for nutrition (UNICEF) 

 
 

 



D-tree International background 

 
 An NGO dedicated to improving the quality of 

health care available to the world’s poor by using 
innovative technology to provide accurate and 
effective point-of-care diagnosis and treatment 
based on clinical guidelines 

 
 Founded in 2004: Currently 3 staff in US, 9 in 

Tanzania and 7 in Malawi 
 

 



Mobile applications for decision making 

Improving quality of care at 
point-of-care by better 

adherence to guidelines 

Data send to cloud 
server. GPRS data 

transmission at 
$0.00006/Kb 

 

Better diagnosis, 
better treatment, 

better health 
care… 

CommCare on 
Nokia feature 

phones, Mangologic 
on Android phones 



D-tree’s mobile applications in Malawi 
Community: 

 Child Status Index (CSI) 

 Community Case Management (CCM) (incl. RDTs) 

 Integrated Community Case Management (CCM) and 
Community Based Maternal and Neonatal Health (CBMNH) 

 Mother-infant pair follow up (MiP) 

Facility: 

 Maternal Health application (incl. PMTCT) 

 Emergency Triage and Assessment (ETAT) 

 Facility IMCI 
 

 
 
 



CCM application 

Over 350 HSAs in 10 
districts using application, 

over 110.000 children 
assessed with application 

 

Related application for 
supervisors and integration 

with SMS based stock 
management system  

First Java version 
developed in 2011, new 

Android version developed 
in 2013 

 

Mobile application 
implementing Government 
of Malawi Community Case 

Management guidelines 
 



CCM application 

 
 



Counting breaths per minute 

Uses phone for time measurement 



Dashboard Zenji 



Feedback health workers and caregivers 

“The application guides 
us in following the right 

diagnostic and treatment 
steps for under 5 

children” 

“People in the 
community have more 
confidence in our work 
because of the phone”  

“The phone is like a 
colleague reminding us 
about things we would 

otherwise forget” 

“When the phone was used my child got a proper examination’” 



ETAT application 

 Collaboration with Action Meningitis 
 Mobile application to implement WHO ETAT 

protocol at health center level 
 Children up to 14 are assessed (E, P, Q) 

and queued accordingly 
 Over 200.000 children triaged so far 
  
 



ETAT application – Triage 



Why engaged mHealth? 

The challenge: 
 Without systems of support and motivation, use of phones 

declines over time 
 Even with functioning dashboards, program managers 

and supervisors often do not engage with data for 
decision-making 

 
What’s needed? 
 Motivated health workers who use the tools with every 

client encounter 
 Motivated managers who use the data for supervision & 

decision-making 
 Models for training, supervision & support at scale 
 

Presenter
Presentation Notes
We know from our experience that it is not enough to simply provide training to health workers to use a mobile application. Often, they are eager at first and use the app, but then usage declines over time if there are not solid support and motivation systems in place. We need more than the “tools” to make an mHealth project sustainable.Technical challengesMaintenance application and equipmentCharging phonesPoor mobile network affecting synchronizationPractical challengesContinuity of useDepartmentalization health systemStock out of drugsPaper and phone used concurrentlyMOH reporting and supervisionOpportunitiesCombining protocols (CCM &CBMNH)



What is engaged mHealth? 

 Involving Ministry of Health 

 Testing and refining with the users 

 Effectively training health workers 

 Developing systems for scale 
 Robust support & maintenance strategies 

 Motivating health workers 

 Developing dashboards & training stakeholders 

 Analyzing & using data 

 

 



The ‘data obsession’ 
 

“In short, dis is de way of documentation of sick children @ a 
village clinic using a 4n” 

 Most projects and organizations are obsessed with collecting 
data and statistics, often for M&E purposes 

 Collecting data means monitoring health care, which in itself 
does not lead to improved health care 

 Only when data is actually used to establish changes in the 
health care system might there be improvement 

 
 
 



Thank you! 

 
 
 



ICT4D 3.0 - “Smart Rural” 
Big & Open Data 4D?Big & Open Data 4D?

Hans Akkermans

The Network Institute
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Big & Open DataBig & Open Data

• Big Data big b siness data in the est• Big Data – big business data in the west
• Open Data – many, often public, initiatives, many 

of them concentrated on the “smart city”of them concentrated on the smart city
 Argument: within a generation (25 years) half of the world 

population is living in urban environments

• ICT 4 Rural Development: focus on “smart rural”
 Argument: hence, also for a next generation, half of the world 

population is NOT urban!population is NOT urban!

Hans Akkermans Perspectives on ICT4D Symposium, Amsterdam, 22 May 2015 2



SMART CITY 1: AMSTERDAM – A COSMOPOLITAN
CENTRE OF CULTURAL AND INTELLECTUAL LIFE
SMART CITY 1: AMSTERDAM – A COSMOPOLITAN
CENTRE OF CULTURAL AND INTELLECTUAL LIFE

• Amsterdam - 17th century 
onwards

• Centre of Enlightenment• Centre of Enlightenment 
and Scientific Revolution

• The “new knowledge”g
• “Immigration” played key 

role (cf. Spinoza)
• Today: people from >170 

nationalities live in 
Amsterdam

Faculty of Sciences

Amsterdam



SMART CITY 2 – OPEN DATA EXCHANGE 
WITH THE AMSTERDAM MUNICIPALITY (ANNO 2015)
SMART CITY 2 – OPEN DATA EXCHANGE 
WITH THE AMSTERDAM MUNICIPALITY (ANNO 2015)

http://smartcityapp.nl
http://risicokaartapp.nl (etc.)http://risicokaartapp.nl  (etc.)

Faculty of Sciences



SMART RURAL – INFORMATION SERVICES 4
DEVELOPING COUNTRIES
SMART RURAL – INFORMATION SERVICES 4
DEVELOPING COUNTRIES

W4RA ICT4D• W4RA program  ICT4D 
• How employ advanced 

ICT to support on-the-ICT to support on the
ground, grassroots 
information exchange & 
knowledge sharing?knowledge sharing?

• In-the-field: remote 
rural/agro areas in g
Africa (Sahel)

• Web – Mobile – Voice 
Services Radio

Faculty of Sciences

Services – Radio 
technology mix



Data ArchitectureData Architecture

Hans Akkermans Perspectives on ICT4D Symposium, Amsterdam, 22 May 2015 6



Smart Rural Data IssuesSmart Rural Data Issues

• 1 Local rele ance of data• 1. Local relevance of data

2 P d i l l d t• 2. Producing local data

• 3. Integrating local and global data

• 4. Lightweight data and service platforms

Hans Akkermans Perspectives on ICT4D Symposium, Amsterdam, 22 May 2015 7



Local Relevance of Data and 
Content

Hans Akkermans Perspectives on ICT4D Symposium, Amsterdam, 22 May 2015 8



Producing Local 
D tData
• E ample “Mr Meteo”• Example: “Mr. Meteo” 

• Crowdsourcing IoTCrowdsourcing, IoT, ...

Hans Akkermans Perspectives on ICT4D Symposium, Amsterdam, 22 May 2015 9



Linking Local and Global Data for 
Info Services

Hans Akkermans Perspectives on ICT4D Symposium, Amsterdam, 22 May 2015 10



“Smart Rural” Requires Lot of Field 
Research & Grass-roots Inputs

• ICT4D “participator ”• ICT4D “participatory” 
=

• Discursive• Discursive
• Collaborative
• Ad ti (“ il ”)• Adaptive (“agile”)
• Supportive to bottom-

up self organizationup self-organization

Hans Akkermans Perspectives on ICT4D Symposium, Amsterdam, 22 May 2015 11



Lightweight Solutions Called For

BIG( = the opposite of BIG)
• Smart R ral Data sol tions m st f nction in er• Smart Rural Data solutions must function in very 

decentralized ways: extremely distributed & 
scattered sparse intermittent ICT/datascattered, sparse, intermittent ICT/data 
o In contrast to western big heavyweight data bias
o In other words: do not upscale but downscalep

Hans Akkermans Perspectives on ICT4D Symposium, Amsterdam, 22 May 2015 12



  

Downscaling ICT
or why we will make DataFrica as small as possible

Christophe Guéret (@cgueret)

“Perspectives on ICT4D”, Amsterdam, 22 May 2015

Data Archiving and Networked Services     



  

Goal: improve knowledge sharing
● Technology-based mediated communication

Cliparts from openclipart



  

Upscaling

   Centralise and aim big (but try not to be evil)

© Serious Cat, Flickr



  

Starting technical solution

imgkid.com



  

Some characteristics of this approach

● Target the smallest common denominator among 
all users, no space for details and specificities

● Easy to scale up vertically and horizontally to care 
for more users

● A lot of data in one location

● Very challenging to make sense of large sets of 
centralised data (c.f. “Big Data”)



  

3 reasons why we won't upscale

1) We don't want to ship all the data in Antartica ! 
that could lead to ownership/privacy issues

2) We want to care for users that have specificities, 
not force them all into one target group

3) We just can't do it anyway because the 
infrastructure and demand is not there !



  

Downscaling

      Co-design small-scale optimised systems
©  Cyril Bèle, Flickr



  

Technical solution

imgkid.com



  

Some characteristics of this approach

● Swarm of local servers scaled-down to the 
community / end-user level

● Specific challenges
– Interfaces : care for different interaction means

– Infrastructures : work with limited resources

– Relevancy : focus on the most useful data

– Data : global and local level integration



  

The “KasaDaka”
● A small all-in-one data-sharing platform

– Open design and open source software

– Low-cost and replacable parts

– Dust-proof, low-energy demanding

– Fit to work in peer-to-peer and offline contexts

– Usable via different interfaces

Next design ?

©  Victor





  



  

We shape our 
tools 
and afterwards our 
tools 
shape us.



  

We shape our 
open data standards
and afterwards our 
open data standards 
shape us.



  



  



  



  



  



  

Within an organisation

Finding data sources

Combining domains

Safety, security

Data literacy of staff

Challenges



  



  



  

Between organisations

Multiple purposes,
multiple uses

Standardising 
code lists, content

Connecting and 
aligning systems

Challenges



  



  



  

Sector-wide

Quality and coverage
of data

Licenses and 
metadata

Identifiers

Multiple standards

Challenges



  



  

Multiple standards

The nice thing 
about standards 
is that you have 
so many 
to choose from.



Integrating data 
to reach the 

world



K. Lundfall
Msc. student @ VU

Doing an internship and writing thesis with TTC Mobile



TTC Mobile (Text to change)

▣ Use mobile services to create a social change



Coverage

our office



What we’re heading for

USSD SMS Traditional 
phone 

website

Mobile 
website

Native 
app

Voice 
(IVR)



Challenge

▣ Different user information in different places



Challenge

▣ Information is spread out and cannot easily 
be reused!



Data structures

▣ SMS platform  
□ Interactive campaigns with conditional logic

Participant ProgramDialoguesHistory



Data structures

▣ Call center platform

Survey Survey 
result

Call task



Data structures

▣ Future application

?

?

?

?



Goal

▣ A central hub mediating between applications

Application Application 

Application 



Requirements

▣ Applications can reuse data through API

▣ Provide statistical overviews through 
interface

▣ If fields are overwritten, the old value should 
be accessible with a date stamp (versioning)



Problem

▣ Different data structures need to fit the same 
format

▣ We need a future proof data model

□ Which fields should be stored and how? 

□ We want to store as much information as possible 
while still being able to manage the data easily



‘’
[RDF is of use when 
linking] heterogeneous 
systems within one 
organisation that, 
historically, have not 
easily interoperated at 
the data level.

Bizer, C., Heath, T., Berners-Lee, T.: Linked Data - the 
Story so Far. International Journal on Semantic Web 
and Information Systems (IJSWIS) 5(3), 1–22 (2009)



Solution

Convert everything to RDF

Store it all in a database

Define which links are important 



Features

hasNumber

+25623251322

hasPhone
+25623251322

Application #2

hasOrigin

hasOrigin

Application #1

ha
sO
ri
gi
n

has
Pho

ne

`

+2562321832

Older_graph
hasPhone

+25657137231

Versioning using 
named graphs

hasNumber rdfs:subPropertyOf hasPhone

Subproperties for 
different label names

sameAs

Users with same 
number are linked



Concerns

▣ RDF is a relatively new technology

▣ Not very popular at the moment

▣ In order to asses the risks of using RDF, 
evaluate by comparing with a solution using a 
document-oriented database



Expected results

+ RDF will be more flexible and architecturally 
extendable

- Scalability could be an issue compared to 
more optimized and maintained database 
platforms

- More complicated for developers without 
experience of RDF



The end
Questions?

klundfall@ttcmobile.com



Cheah Wai Shiang, UNIMAS

Empowering knowledge through digital story telling: A 
potential tool for rural community Sarawak, Malaysia

ICT4D Symposium 2015
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Where is Kuching?
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Where is Kuching?
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Kuching

Where is Kuching?





6

• VISION: 
– Communities transformed into a 

knowledge-based society by 
leveraging on ICT innovations

• MISSION: 
– To generate, disseminate, apply 

and preserve knowledge through  
innovative and multidisciplinary 
approaches to empower society 
to sustainably address their 
developmental needs in a wider 
social and economic contexts 

Research Group
•Social & Cultural
•Energy
•Information Technology
•Telecommunication 
•Business and Economics
•Health 
•Education 

Centre of Excellence for Rural Informatics (CoERI) 

Institute of Social Informatics & 
Technological Innovations (ISITI)
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Work with (very) Remote Communities



CoERI Model

Community 
Engagement 

& Needs 
Analysis

Planning & 
Design

Technology 
access & 

Deployment

Evaluation & 
Reflection

Social 
Scientists

Social Scientists
Technologists
Economics & Business

Technologists
Economics & Business

Social Scientists 
Technologists

Economics & Business
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Telecentre Approach

• eBario Telecentre
– Run by local community 
– Solar powered; VSAT connectivity

• Event management
– Communication hub

• Infrastructure
– 12 years on, still no 24-hour power
– Mobile coverage

• Living laboratory/Incubation 
centre
– Community radio, long range wi-fi
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Project Sites

Bario- DAGS+ 
APT HRD +IFAD

Lamai-DAGS + ODA 
Japan

Larapan- DAGS + 
ODA Japan

Buayan-DAGS + 
ODA Japan

Ba’Kelalan- DAGS 
+ ODA Japan

Gua Musang-
Kelantan

EPU

Kuala Lipis, Pahang
EPU
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My role in the ISITI

LifeTree: Mobile Game about teaching 
Children on How to  Live Green[1] 

MyKliKs: Social 
Network for 
Remote Rural 
Children

Rimba Ilmu: Shared single display technology[2,3]

Sympulse- “Community health 
record” system for public health 
screening[4] 



Current education technology 
deployment issues...

• lack of facilities (e.g. computer, power supply, 
clean water supply, internet, human resources)

• inaccessibility ($, time) 
• lack of local content and context (e.g. cannot 

imaging or visualize the concept; local language)
• teachers overload with duties (e.g. do not 

encourage to adopt education technology)
• community - elderly and kids
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Case study

Digital story telling in Bario 
community, Sarawak- 

APTJ3 project 2012-2013



The agenda is simple
• The team wanted to mobilize 

the local communities to 
educate their peoples about 
fundamental knowledge on 
science, mathematics, arts, 
language and history, to 
enhance their capabilities and 
moving into digital knowledge-
based economy'

A highlighted project...



 
Digital story telling platform....



Personalised Learning



Peer to peer learning 
Shared tablet…..



From the observation... 

• Digital Gap among Remote Rural 
Children
– Students pick-up very fast
– Students enthusiastic about the data capturing 

process
– Students are able to create their own multimedia 

products using the tools provided

• Personalized learning through ICT 
tools 
– Potential sustainable solution for remote local 

children

• Challenge
– maintaining the digital repository
– remote monitoring 
– transforming into local learning materials 

– sustainability  



Potential MyKliks Network between 
Remote Rural Sites in Sabah & Sarawak



MyKliks Network between Remote Rural 
sites in Sabah & Sarawak

myKliks

Bario 

Ba’Kelalan 

Long 
Lamai

Larapan 
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Conclusion 
• Critical success factors

– Engage & involve community
– Needs-driven
– Local Champions
– Smart-partnerships

• Multi-disciplinary
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Questions?
c.waishiang@gmail.com

C.WaiShiang@uu.nl

Thank You

Acknowledgement to APT for the J3 Funding,
team members: Dr Fitri, Prof. Alvin Yeo 



Data,  
“there is an App for that” 
perspective 
Chrisvanaart@2coolmonkeys.nl 





Organisation Problème 
Difficile 

Collection 
Information 

Solution avec TIC 
Téléphone / Voix 

 

Avantages 
Distance 
Rapide 
Stabile 

 











Les innovateurs 









WeatherServices 







~1100/3500 







Data, “there is an App for 
that” perspective 

 Understand local context 

 Sparks / Ideas are born at unusual places 

 Random / Unplanned Innovation 

 “Innovate” one thing at the time 

 Content is king 

 Contextual content is more important than …. 

Chris@2coolmonkeys.nl 
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