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the Department for Interna5onal Development UK..

Our mission
Catalyzing policy change through research to improve
people’s lives in the emerging Asia Pacific by
facilitating their use of hard and soft infrastructures
through the use of knowledge, information and
technology.

Where we work

Big data work only in Sri Lanka in 2012-15
Hope to extend to Bangladesh in 2016-17

“Smart ci5es,” the new buzz phrase
• IBM has been promo5ng smart ci5es and big data
since the 2000s
• But two visions
– New smart cities created on green fields, like South
Korea’s Songdo, OR
– Improving the functioning of existing cities

• We believe we can make our exis5ng ci5es smart,
on the cheap by leveraging open data and big data
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Big data
• An all-encompassing term for any collec5on
of data sets so large and/or complex that it becomes
diﬃcult to process using tradi5onal data processing
applica5ons.
• Challenges include: analysis, capture, cura5on,
search, sharing, storage, transfer, visualiza5on, and
privacy viola5ons.
• Examples:
– 100 million Call Detail Records per day generated
by Sri Lanka companies
– 45 Terabytes of data from Hubble Telescope
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If we want comprehensive coverage of the
popula5on, what are the sources of big
data in developing economies?
• Administra5ve data
– E.g., digi5zed medical records, insurance records, tax records

• Commercial transac5ons (transac5on-generated data)
– E.g., Stock exchange data, bank transac5ons, credit card records,
supermarket transac5ons connected by loyalty card number

• Sensors and tracking devices
– E.g., road and traﬃc sensors, climate sensors, equipment &
infrastructure sensors, mobile phones communica5ng with base
sta5ons, satellite/ GPS devices

• Online ac5vi5es/ social media
– E.g., online search ac5vity, online page views, blogs/ FB/ twiber posts
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Big data, open data, and open government

Diagram source: Joel Gurin in
http://www.theguardian.com/public-leaders-network/2014/apr/15/big-data-open-data-transform-government
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Mobile Network Big Data is one of the most useful
sources of insights to make our exis5ng ci5es smarter
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The advantage of MNBD is that it
can provide comprehensive
coverage of the population

Source: ITU
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Mobile network big data + other data è rich, 5mely insights
that serve private as well as public purposes
Mobile network big data
(CDRs, Internet access
usage, airtime recharge
records)

Construct Behavioral
Variables
1. Mobility variables
2. Social variables
3. Consumption variables

Other Data Sources
1. Data from Dept. of
Census & Statistics
2. Transportation data
3. Health data
4. Financial data
5. Etc.

Dual purpose insights
Private purposes

Public purposes

1. Mobility & location
based services
2. Financial services
3. Richer customer
profiles
4. Targeted
marketing
5. New VAS

1. Transportation &
Urban planning
2. Crises response +
DRR
3. Health services
4. Poverty mapping
5. Financial inclusion
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Data used in the research
•

Mul5ple mobile operators in Sri Lanka have provided four diﬀerent types
of meta-data
– Call Detail Records (CDRs)
• Records of calls
• SMS
• Internet access

– Air5me recharge records

•

Data sets do not include any Personally Iden5ﬁable Informa5on
– All phone numbers are pseudonymized
– LIRNEasia does not maintain any mappings of iden5ﬁers to original phone
numbers

•

Cover 50-60% of users; very high coverage in Western (where Colombo
the capital city in located) & Northern (most aﬀected by civil conﬂict)
Provinces, based on correla5on with census data
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So what can you do with such data?
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The advantage of MNBD is it shows
mobility of people across 5me and space

12

Popula/on density changes in Colombo region: weekday/ weekend

Weekday

Pictures depict the change in popula/on density at a par/cular /me rela/ve to midnight

Time 12:30

Time 18:30

Sunday

Time 06:30

Decrease in Density

Increase in Density
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46.9% of Colombo City’s day5me popula5on comes
from surrounding areas, but some surprises . . .
Colombo city is made up of Colombo and
Thimbirigasyaya DSDs

Home DSD

%age of Colombo’s
day/me popula/on

Colombo city

53.1

1. Maharagama

3.7

2. Kolonnawa

3.5

3. Kaduwela

3.3

4. Sri Jayawardanapura
Kobe

2.9

5. Dehiwala

2.6

6. Kesbewa

2.5

7. Wabala

2.5

8. Kelaniya

2.1

9. Ratmalana

2.0

10. Moratuwa

1.8
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We can understand the extant of localized travel

Each colored area represents a region where the density of
travel within it is greater than that across its borders: useful for
decisions on last-mile solutions for multi-modal transport
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Other mobility related use cases that we
are working on
• Understanding the impact of the new expressways in
Sri Lanka on travel paberns
• We are trying to understand traﬃc condi5ons by
coupling with CCTV footage
• We are currently building models to understand the
spa5al propaga5on paberns of communicable
diseases like dengue
– We use mul5ple addi5onal data sources: disease incidence
reports, weather data, etc.
– Useful for also other types of communicable diseases e.g.
malaria, ebola, zika
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We can exploit the diurnal base sta5on
signatures to understand land use paberns

Highly commercial
Highly residen/al
Mixed-use
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We can develop new proxy measures of economic ac5vity
Es5mated log(wage)
High Es5mated
Wage

Low Es5mated
Wage
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Implica5ons for public policy
• Popula5on maps and mobility/migra5on paberns are
essen5al policy tools
– Included in most census and household surveys

• MNBD allows us to improve & extend measurement
– Large sample sizes
– Very frequent measurement

• More precise measures
– Commu5ng/ seasonal/ long-term migra5on

19

Implica5ons for public policy
• Improve planning for “spiky” events that create pressure on
government and privately supplied services
– Humanitarian response to disasters
– Special events/holidays

• Urban & transporta5on planning
– Can iden5fy high volume transport corridors to priori5ze for provision
of mass transit
– Map de facto municipal boundaries

• Health policy
– Mobility paberns that can help respond to spread of infec5ous
diseases (e.g., dengue, malaria, zika, etc.)

• Almost real-5me monitoring of urban land use
– Can complement costly and infrequent land use surveys
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How are our big data insights currently being used by
the Sri Lankan government?
• Insights developed by LIRNEasia used by the government in
formula5ng the Western Region Megapolis Plan (WRMP)
– LIRNEasia insights used to support case for further development of speciﬁc
peripheral regions in the province
– Arguments for the need to alleviate daily conges5on in Colombo city again use
LIRNEasia insights

• The Urban Development Authority (UDA) and local
universi5es are collabora5ng with us to improve land-use
data for Sri Lankan ci5es
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What are some of the challenges?
Challenge

Solu/on(s)

Nego5a5ng access to data • Win-win; insights/ techniques for public policy
outputs can be leveraged for private business
interests as well
• Pro-ac5ve ac5on by operator(s) rather than reac5ve
to growing government interest in using such data
Minimizing harms from
data sharing

• Development of self-regulatory guidelines for
compe55ve industries
• Data from monopolies have less compe55ve
implica5ons
• Use of legal instruments and technical solu5ons

Skills

• Assemble interdisciplinary teams that are superior to
what consultants can oﬀer

Research è policy

• Policy enlightenment as step 1
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Thank you.
More info at:
hbp://lirneasia.net/projects/bd4d/
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