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Some Use Cases...



Mobility Patterns of Population

Analysis on mobile network big data Analysis of survey data



Disease Propagation

● Data: Mobile network big data, 
temperature, rainfall, normalized 
difference vegetation index (NDVI) 
derived from satellite imagery, 
dengue incidence data

● Prediction done for some major 
towns and cities across Sri Lanka  

● Forecast mostly accurate: 
overestimated for Puttlam & Kandy, 
and underestimated for 
Anuradhapura & Kurunegala

● Models suggest Colombo (economic 
capital of country) is the main driver



Estimating wealth at a more granular level

Estimating wealth in Rwanda using 
mobile phone data + Survey data 
(Blumenstock et al.  2015) 

Predict wealth at a district level, 
validated with government data 

Shows opportunity to predict wealth 
at micro regions

Image source: http://www.washington.edu/news/2015/11/30/uw-researchers-estimate-poverty-and-wealth-from-cell-phone-metadata/   

http://www.washington.edu/news/2015/11/30/uw-researchers-estimate-poverty-and-wealth-from-cell-phone-metadata/


Movement of  population after disasters

Image source: http://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1001083  

Bengtsson et al. (2011) tracked population movements  
after an earthquake in Haiti using mobile phone 
network data.

http://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1001083


Nowcasting food prices

Working with Bappenas, WFP, and later KAIST, Pulse Lab 
Jakarta developed a statistical model to extract prices for 
four commodities (beef, chicken, onion and chili) in 
Indonesia from public discussions on Twitter.

When the modeled prices were compared with the official 
food prices from the Indonesian Government, released 
later, the figures were closely correlated. This demonstrates 
that near real-time social media signals can function as a 
proxy for daily food price statistics, and an early warning 
mechanism for price fluctuations.



Official statistics, 2014 Social media, 2014

Commuting statistics from social media

Pulse Lab Jakarta worked 
with Sekolah Tinggi Ilmu 
Statistik (STIS) to test 
whether location information 
from social media on mobile 
devices could reveal 
commuting patterns.

The chord diagrams show 
that this could be a 
promising source of data for 
inferring commuting 
statistics in Greater Jakarta.



Climate Impact Tracking

In collaboration with WFP, our team analysed satellite imagery to 
map locations with climate and rainfall anomalies and to provide 
early warning alerts to policymakers. 

The VAMPIRE (Vulnerability Analysis Monitoring Platform for 
Impact of Regional Events) platform provides map-based 
visualisations and three main layers: a baseline data layer 
(population data, socio-economic and food security surveys); a 
climate layer (rainfall anomaly, standardised precipitation index 
and vegetation health index); and an impact layer (economic 
vulnerability and exposure to drought).

See: http://pulselabjakarta.id/vampire/ 



What’s “big data”?



Characteristics of Big Data:
The 3 V’s 

VARIETY

VOLUME

VELOCITY



Source: https://www.domo.com/learn/data-never-sleeps-5 

https://www.domo.com/learn/data-never-sleeps-5


Key Sources of Big 
Data

Commercial 
Transactions

Bank transactions, 
credit card 

transactions, 
supermarket 

purchases, online 
purchases

Sensors and 
tracking devices

Road and traffic 
sensors, climate 

sensors, equipment 
and infrastructure 

sensor, mobile phones, 
satellite/GPS devices

Online activities/
Social media

Online search activities, 
online page views, 

audio/images/video, 
blogs etc.

Administrative Data

Electronic medical 
records, insurance 

records, tax records

Source: ITU, adapted from UNSD (2013)



Big Data for Sustainable 
Development



Mobility variables
Connectivity variables
Consumption variables

Variables

Insights

Applications

Human mobility patterns
Social networks
Economic activity

Urban planning
Disaster response
Socioeconomic status
Dynamic census

Insights for Sustainable Development



Value for sustainable development

Cost of data 
collection

Digital systems can 
be significantly less 
resource intensive 

than traditional 
statistics

Risk of data 
collection

Allows remote 
analysis, allowing 
data to be tracked 
in risky or unstable 

locations

Speed of 
response

Response can 
significantly improve 
on lag in traditional 

statistics

Adaptive
 execution

Continuous 
real-time feedback 
allows strategy to 

evolve with 
changing realities 

on the ground

New 
insights

New sources 
provide data 
historically 

unavailable, yielding 
new insights



Challenges and Opportunities



Examining Challenges

Data from government

● Requires greater ‘datafication’ 
especially in developing economies

● Being spearheaded through the open 
data movement

● Innovation on the data; on partnership

Accessing data from 
private sector

● Not amenable to open data 
initiatives

● There can be competitive 
implications to data release, 
even if anonymized

New skills

● Modeling complex relationships will 
require machine learning techniques 
(traditionally from the domain of 
computer science)

Protecting Privacy

● The higher the resolution of your 
insights, the greater the privacy 
implications

● Mixing non-personal data with 
other sources can reveal 
personal attributes

● Informed consent is 
meaningless in a big data world

● Privacy is an evolving concept

Representation

● Whose voices are we counting?
● Who is being left out?



Exploring Opportunities

What opportunities do you see coming?


