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Global Pulse is an innovation initiative of the United Nations, driving 

a big data revolution to support delivery of the organisation’s mandate. 

Governments and UN Agencies partnered with Global Pulse on 20 

new data innovation projects showing the power of data science for 

sustainable development and humanitarian action.

Global Pulse is a special initiative launched by Secretary-General Ban Ki-moon in 2009 

to explore how real-time data can inform the UN’s work in a fast-changing world. The case 

studies in this collection demonstrate the progress made in the use of big data and anlaytics 

to measure and achieve development and humanitarian goals. 

Each case study demonstrates how new sources of aggregated digital data from mobile phone 

usage, social media, or online search could support development and inform humanitarian 

response. The projects were carried out between 2014-2015 in collaboration with UN 

Member States, UN Agencies, academic and private sector partners.

Some of the case studies document how data visualization techniques were deployed to help 

guide public-sector decision-making: for example, to support response to a typhoid outbreak 

in Uganda, and to support a local government seeking to modernize its approach to managing 

citizen feedback in Indonesia. Other projects show how data mining of content from social 

media and news can yield insights on specific public health issues such as perceptions about 

vaccination or family planning, or policy issues such as fuel subsidy reforms or development 

priorities. A cross-cutting project focuses on data privacy, measuring the utility of mobile 

phone data for various sustainable development or humanitarian scenarios.

The project findings and methods have been documented as case studies to allow others to 

adapt and build on the approaches. 

All 20 case studies are downloadable from the UN Global Pulse website at: 

http://www.unglobalpulse.org/big-data-development-case-studies.

UN SECRETARY-GENERAL’S GLOBAL 
PULSE INITIATIVE:   
20 CASE STUDIES DEMONSTRATING 
A DATA REVOLUTION IN ACTION



ABOUT THE PROJECTS

• UN and affiliated partners that have collaborated on projects include:

FAO, ITU, ILO, Millennium Campaign, UNAIDS, UNICEF, UNFPA, UNDP,

UNORCID, UPU, WFP, the World Bank and WHO.

• Data innovation projects are done in collaboration with partners from

private sector and academia. Collaborating institutions included Crimson

Hexagon, DataSift, Korea Advanced Institute of Science and Technology,

Massachusetts Institute of Technology – Connection Science, Orange

Telecom, Premise, Universidad Politécnica de Madrid, Real Impact

Analytics, Telefónica Research, Universite Catholique de Lovain, and The

Water Supply & Sanitation Collaborative Council (WSSCC).

THESE PROJECTS SHOW THE PATH 
TO MOVE FROM THEORY TO ACTION, 
USING DATA SCIENCE AND INNOVATIVE 
PARTNERSHIPS TO APPROACH 
DEVELOPMENT AND HUMANITARIAN 
CHALLENGES DIFFERENTLY.

ABOUT GLOBAL PULSE

Global Pulse functions as a data 

innovation lab for the United 

Nations system, accelerating 

discovery, development and 

adoption of big data innovation for 

development and humanitarian 

action. In addition to a “Pulse Lab” 

at UN Headquarters in New York, 

two country-level Labs are based

in Kampala, Uganda and Jakarta, 

Indonesia. Global 

Pulse is funded through voluntary 

contributions. Current donors 

include Australia, Denmark, 

Indonesia, Netherlands, Sweden 

and Uganda. Additional supporters 

include Skoll Global Threats Fund, 

the Hewlett Foundation and 

more information, visit www.
unglobalpulse.org or follow on 

Twitter @UNGlobalPulse.

Anoush Rima Tatevossian

Chief,Partnerships & Communications Officer

UN Global Pulse
anoush@unglobalpulse.org
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These projects show the path to move 

from theory to action, using data 

science and innovative partnerships 

to approach development and 

humanitarian challenges differently. 

Many of these projects would not have 

been possible without the involvement 

of forward-thinking private sector 

companies which engage in data 

philanthropy - sharing data, technology 

and expertise to help bring about a data 

revolution for sustainable development.

Rockefeller Foundation. For 



FOOD & AGRICULTURE

Feasibility Study: Crowdsourcing High-Frequency Food Price Data in Rural Indonesia 

Analysing Seasonal Mobility Patterns Using Mobile Phone Data 

Nowcasting Food Prices in Indonesia Using Social Media Signals

Using Mobile Phone Data and Airtime Credit Purchases to Estimate Food Security 

Estimating Migration Flows Using Online Search Data

Mining Citizen Feedback Data for Enhanced Local Government Decision-Making

Using Twitter Data to Analyse Sentiment on Fuel Subsidy Policy Reform in El Salvador

ECONOMIC WELL-BEING

Using Mobile Phone Activity For Disaster Management During Floods

HUMANITARIAN ACTION

Data Visualization & Interactive Mapping to Support Response to Disease Outbreak

Understanding Public Perceptions of Immunisation Using Social Media 

Understanding Immunisation Awareness and Sentiment through Analysis of Social Media and News Content

Analyzing Attitudes Towards Contraception & Teenage Pregnancy Using Social Data

Analysing Social Media Conversations to Understand Public Perceptions of Sanitation

PUBLIC HEALTH

Feasibility Study: Supporting Forest and Peat Fire Management Using Social Media

Using Twitter to Measure Global Engagement on Climate Change

CLIMATE & RESILIENCE

Supporting the Post-2015 Development Agenda Consultations Using U-Report

Using Twitter to Understand the Post-2015 Global Conversation

POST-2015 DIALOGUE
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Estimating Migration Flows Using Online Search Data

Mining Citizen Feedback Data for Enhanced Local Government Decision-Making

Using Twitter Data to Analyse Sentiment on Fuel Subsidy Policy Reform in El Salvador

ECONOMIC WELL-BEING

Feasibility Study: Analysing Large-Scale News Media Content for Early Warning of Conflict
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MAPPING THE RISK-UTILITY LANDSCAPE OF MOBILE DATA FOR 
SUSTAINABLE DEVELOPMENT & HUMANITARIAN ACTION 
 
PARTNER: MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
PROGRAMME AREA: DATA PRIVACY AND PROTECTION 

BACKGROUND 

Mobile network operators, or MNOs, perform real-time analysis of big 

data, including mobile phone usage records, to gain consumer 

insights and optimise network performance. In recent years, a few 

MNOs have begun to explore public good applications of their data by 

making it available to researchers, and there is now solid evidence 

that mobile data has high potential to be useful in tackling 

development and humanitarian challenges (Pastor-Escudero 2014, 

Decupyer 2014).  

However, significant challenges exist in re-using mobile phone data 

due to its sensitivity from a privacy standpoint. Media coverage of 

indiscriminate mass collection of mobile metadata for national 

security purposes, as well as use of that data by MNOs for marketing 

purposes, has created a general sense of unease amongst the public 

about the visibility and right to determine how their data is used. 

There is currently no international consensus on the best approach to 

anonymising mobile phone data. Furthermore, there is growing 

evidence that geospatial data, such as mobile phone location data, is 

more difficult to anonymise than was previously believed (de Montjoye 

2012, 2015). Without proper anonymisation, re-identification may 

lead to harms to individuals and vulnerable groups, as well as to 

mobile network operators.8 This lack of understanding of how to 

mitigate the risks of using mobile data, combined with little public 

awareness of the opportunity cost of not leveraging insights derived 

from it, has led to pervasive inertia. To date, the wealth of scientific 

studies has not led to operational examples of real-time insights from 

mobile data being used for measurable social impact.  

Mindful of risks to both subscriber privacy and their core business, 

                                                        

8 For example, in some countries an individual or group could be subject to 
discrimination based on sexual, racial, religious beliefs or medical history. 
From the perspective of private companies, unfair competition and financial 
loss could result if their strategic business information is compromised. 
 

those MNOs willing to allow research into their data are increasingly 

moving away from providing access to disaggregated data sets and 

are instead electing to aggregate it to such an extent that all of the 

individual details are blurred or irreversibly removed. While it is 

generally true that higher degrees of aggregation are more likely to 

reduce the value of data, what is not known is the degree of 

aggregation beyond which mobile data is no longer useful for various 

development and humanitarian purposes. 

Given the potential benefits at stake, the global community must act 

swiftly to develop trusted frameworks that protect fundamental rights 

and values9 when using mobile data, while also ensuring that these 

data may be used in the public interest. The principle of 

proportionate use – that the use of data should be necessary and in 

proportion to the benefit of its use (UNHCR, 2014) – applies no less 

to big data than it does to data traditionally used for development or 

humanitarian work. Further, it is critical to ensure disclosure of only 

data with the minimum level of detail required for the purpose at 

hand.   

A prescient example of this dilemma was the 2014 Ebola outbreak in 

West Africa: the research community proposed that sharing 

anonymised mobile data, even in an aggregated form, could have 

supported the response effort by helping to understand disease 

spread through mobility patterns (Wesolowski 2014)- but it had not 

happened. This health crisis exemplified a core dilemma in data 

partnerships: should data privacy requirements be relaxed as the 

vulnerability of potential beneficiaries increases? If so, to what extent 

and under which circumstances? Further, if data aggregation is used, 

how does decreasing spatial or temporal resolution affect data utility 

and can its effect vary depending on purpose, context and necessity? 

In this context, Global Pulse worked with MIT Connection Science to 

explore how the utility of Call Detail Records (CDRs) vary as they 

become more aggregated and so more privacy protecting. As part of 

this work, within the context of data minimisation, Global Pulse 

sought to explore to what extent all of the original details in data are 

necessary so that it may be shared and used minimally.  

                                                        

9 These include the right to privacy as recognised by the Universal Declaration 
on Human Rights and the International Covenant on Civil and Political Rights. 

 

SUMMARY 
The goal of this project was to determine how insights from mobile data might be used to maximum effect in support of policy planning and 
crisis response with minimal risk to privacy. The project aimed to determine the impact that aggregating mobile data to protect privacy has 
upon the utility of the data for (i) transportation planning and (ii) pandemic control and prevention. Utility of each data set was evaluated by 
surveying transportation experts and epidemiologists; re-identification risk for each data set was also assessed. Risk of re-identification was 
subsequently considered together with data utility to determine which level of aggregation is the minimum required to adequately protect 
individual privacy while preserving its value for policy planning and crisis response. Results of the analysis indicate that the relationship 
between privacy risk and utility is complex and is highly dependent on the context and purpose of use. Nevertheless, there is a risk of re-
identification in applying mobile data for public good, and a better understanding is needed of the critical thresholds for acceptable risk.  This 
project lays the groundwork for development of evidence-based data standards and policy frameworks to ensure proportionality between the 
risk of harm resulting from misuse of mobile data and the risk of harm resulting from a failure to use it. 

HOW TO CITE THIS DOCUMENT: 
UN Global Pulse, “Mapping the Risk-Utility Landscape: Mobile 
Data for Sustainable Development & Humanitarian Action”, 
Global Pulse Project Series no. 18, 2015. 
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Measurement of re-identification risk and evaluation of data utility, 

were viewed through the privacy principle of necessity and 

proportionality to the risks and benefits of data use in the context of 

development and humanitarian response.  

APPROACH 

Data utility (measuring how useful a dataset is) and risk (probability 

that an individual may be re-identified) were both assessed in two 

case scenarios. The aim was to understand how data minimisation 

and the principle of proportionate use are best applied for 

development and humanitarian causes.  

This assessment was accomplished by consulting domain experts 

who completed a quantitative questionnaire assessing the utility of 

mobile data, under various levels of aggregation, for their work. This 

was compared with a measure of re-identification risk in the data 

under the same aggregation. 

Understanding Context and Purpose of data use  

In the Data for Development Challenge (D4D), hosted by the 

telecommunications company Orange in Senegal, several different 

datasets were made available for research, with varying longitudinality 

and resolution. The preferred level of resolution was strongly tied to 

the area of application (transportation, energy, health etc.) (Decordes, 

2015).  

For this project, two different applications suitable to urban areas 

were considered: (i) planning of public transport provisions and (ii) 

control of Dengue fever outbreak. By considering two distinct 

contexts (transportation – less urgent; pandemics – more urgent), we 

were able to begin to understand the extent to which the limits of 

reasonable data usage should be determined by context and 

purpose. 

 

Measuring Uti l i ty 

To determine utility, a series of interviews with the domain experts 

were conducted. A mobile phone dataset in the form of anonymised 

CDRs (name, phone number, date of birth or other personal 

identifiers are removed) from a large middle-income country was 

visualised in a series of maps to reveal both population density and  

mobility at varying levels of spatial and temporal resolution.   

Map visualisations of data sets were produced and used during the 

interviews with development practitioners and epidemiologists to 

gather perspectives on how and why mobile phone data becomes 

more or less useful at different levels of resolution.  

Each expert was asked to answer how valuable the data set, 

aggregated by combinations of 3 spatial and 4 temporal levels of 

resolution (as shown below) would be, if applied to their 

corresponding area of expertise. This gave 12 distinct combinations 

of spatial and temporal aggregation. Their answers were numbers 

ranging from 0 (no utility) to 10 (high utility). These quantitative 

questions were complemented by qualitative questions about the 

potential use of mobile data in order to help interpret their numerical 

rankings.  It is worth mentioning that the nature of CDR data and its 

potential were explained to the experts. 

 

The images above is one of the maps shown to the experts showing 
population density estimated with mobile data at ZIP code resolution. 
Measuring re-identification risk using unicity metric. 

Our principal objective was to compare the values of risk re-

identification at these levels of aggregation with the subjective 

estimates of utility provided by domain experts.  

Re-identification risk at each level of aggregation is displayed below 

(see call out box on Re-identification for explanation) 

 1h 6h 12h 1w 

Zip 97% 79% 67% 14.46% 

District 82% 42% 28% 0.17% 

Municipality 55% 14% 6% <0.17%10 

CONCLUSIONS 

• Purpose of data use matters 

There is a qualitative difference between transportation and 

pandemics scenarios; the two groups of experts had differing models 

of value in a mobile data set. For the transportation planning group, 

more detail was always better. However, the experts in disease 

control reported that the value of the data depended on many 

contextual factors such as the exact disease being studied, its 

transmission vector and existing data sources that it could be 

combined with.   

                                                        

10 Due to pathological degenerate behaviour of vastly aggregated records, the 
calculation of unicity under these extremes becomes infeasibly intensive. Therefore 
we can only infer its upper limit, however it is likely to be much lower. 

Re-identification 

Re-identification risk was quantified using the metric of unicity 

(de Montejoye). Assuming that an adversary knows where and 

when someone made one call, what is the probability that the 

adversary could use that knowledge to look through the 

anonymised records of all calls, locate that person’s records in 

the CDR data set and re-identify them? In order to re-identify 

someone, that observation must be unique: if there is more 

than one person who made a call at the same time and place, 

re-identification is impossible without more observations to look 

for. Re-identification becomes harder when data is aggregated; 

two calls, one made at 9.14AM and a second made at 9.45AM 

are indistinguishable under hourly aggregation. This risk is 

reported as a percentage; the chance that a random user could 

potentially be re-identified using four known observations. 

Unicity, however, is one of a number of possible measures of 

the risk of re-identification, which must take context into 

consideration (El Emam 2014). 
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• Utility does not always scale linearly with risk 

We found that from our experts’ perspective not every treatment to 

make data less identifiable makes the data less useful. Conversely, 

treating data with less strict privacy preserving techniques doesn’t 

necessarily confer an increase in operational utility.  Therefore, to 
ensure necessity and proportionality of the purpose, the aggregation 

treatment chosen must be considered relative to the context, harms and 

benefits.  

 

TRANSPORTATION SCENARIO 

PANDEMICS SCENARIO 

In the figures above, for each combination of spatial and temporal 

aggregation, the y-axis indicates the level of re-identification risk and the x-axis 

indicates the average level of utility reported by respondents. 

Geography and cultural context, for example, may increase the 

possibility of re-identification risk and magnitude of harm. Therefore it 

is of importance to not only measure the risk for re-identification but 

to also consider context and influence factors for each specific case. 

Such an assessment should be followed by further exploration of 

harms, also dependent on context and surrounding circumstances. 

The integration of passive data in human decision-making and 

regulatory frameworks is a new frontier, especially within complex 

scenarios such as development and humanitarian action. For 

example, the Resolution on Data Protection and Major Natural 

Disasters adopted by the International Conference of Data Protection 

and Privacy Commissioners in 2011 suggested that “extraordinary 

processing” of personal information may be warranted to ensure that 

in a major national disaster, data is available to respond effectively to 

the emergency to protect the vital interests of individuals. While the 

instrument is not legally binding, it recognises the need for data 

protection laws to contain sufficient flexibility to ensure that in 

disaster situations data is available to respond to the emergency to 

protect the vital interests of individuals. Thus, policy frameworks 

should recognise and adopt a flexible approach for the context and 

purpose dependent use of aggregated mobile data to encourage 

analysis for humanitarian and development causes. 

This work is presented as a feasibility study for a longer-term effort 

and further methodological work examining other scenarios such as 

disaster response and poverty mapping, other types of big behavioral 

data, and other complementary definitions of privacy risk.  

IMPLICATIONS & RECOMMENDATIONS 
• This project has demonstrated that mobile data aggregation is a 

viable mechanism to protect individual data privacy, whilst also 
making use of the potential of valuable digital footprints in 
development programmes and humanitarian action. 

• In general, mobile data was found to become less useful with 
increasing aggregation. This trend, however, varied with the nature 
of the potential use and is not a simple trade-off. 

• It is recommended that further research is conducted by repeating 
and scaling this project methodology to consider a wider range of 
scenarios with more specific details and survey more experts, as 
well as to consider other anonymisation methods.  

• It is recommended that data driven decision-making should 
consider circumstantial factors such as cultural, religious and 
social norms as well as the political and legal landscape to 
properly assess the likelihood of risks and magnitude of harms if 
the data is re-identified. Such an assessment should be then 
carefully viewed and analysed through the principles of necessity 
and proportionality of data use. 

• We recommend the development of a flexible data privacy 
framework that would provide for a detailed guidance on risk 
mitigation and aggregation for using mobile datasets and other 
similar records of human behaviour in particular development and 
humanitarian contexts. 

• Implementation of operational decision support tools that 
incorporate analysis of mobile data should be accompanied by 
capacity building within UN agencies and other relevant public 
sector institutions, as well as by broader investments in data 
literacy. 
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DATA VISUALISATION AND INTERACTIVE  
MAPPING TO SUPPORT RESPONSE TO  
DISEASE OUTBREAK 
 

PARTNERS: WORLD HEALTH ORGANIZATION, UGANDAN MINISTRY OF HEALTH 
PROGRAMME AREA: PUBLIC HEALTH

BACKGROUND 

Pulse Lab Kampala has established an on-going collaboration with the 

Ministry of Health in Uganda, in coordination with WHO, to strengthen 

disease response.  

After a typhoid outbreak occurred in Uganda from January-May 

2015, Pulse Lab Kampala was invited to join the National Task 

Force in response to the outbreak.  

The Ugandan Ministry of Health’s district health information system 

contained structured weekly statistics from 5,991 health centres 

across the country. It therefore had substantial detail about the typhoid 

outbreak.   

However, with the available static mapping tools it was difficult to 

obtain a full picture of the outbreak to inform response. Pulse Lab 

Kampala utilized advanced analytics technologies to help present 

dynamic information about the disease outbreak visually in an effort to 

aid decision-making. 

INTERACTIVE MAPPING OF HEALTH DATA 
AND EPIDEMIC RISK FACTORS 

Data collected at the health centres where typhoid cases were 

treated contained the home and work locations of individuals 

reported to have had the disease. These locations were recorded 

as free text, and as a result, location names were sometimes 

spelled differently. For example “Namugona”, “Namugoona”, 

“Namungoona”, “Namungona” were all used to refer to the same 

location.   In order to solve this challenge, automatic methods to 

convert the names of locations to longitude/latitude data were 

developed using geo-referencing tools (GeoNames, OpenStreetMap 

and Google Maps). 

 

This process made it possible to explore the data using visual analytics 

techniques and revealing clusters of infection. The data visualisations, 

which were generated based on weekly reports from health centres, 

were displayed in a web dashboard showing interactive maps at 

district, sub-county and individual health facility level. The data used 

for the visualisations was anonymised, preserving the privacy of 

patients.  

 

Interactive district and sub-county typhoid map allows for exploration of data 

from health centres.  

In order to better understand the transmission patterns of typhoid, 

several visualisations were produced to overlay the spread of the 

disease with risk factors that affect the transmission. Map overlays, 

showing topological wetness index and population density, were 

produced and included in the online dashboard. Mobility is another 

risk factor for typhoid transmission. Using historical anonymised data 

from a Ugandan telecommunications operator, human mobility 

patterns from infection hot spots were computed and visualized 

together with the spread of the disease.  

 

HOW TO CITE THIS DOCUMENT: 
UN Global Pulse, “Data Visualisation and Interactive Mapping to 
Support Response to Disease Outbreak”, Global Pulse Project 
Series no. 20, 2015. 

SUMMARY  
From January – May 2015, a typhoid outbreak occurred in Uganda. Pulse Lab Kampala was invited to join the National Task Force in 

response to the outbreak. In coordination with WHO, and in collaboration with the Ministry of Health, Pulse Lab Kampala produced a 

series of data visualisations to support the early response to the disease. Visualisations of weekly reports from health centres were produced 

with interactive maps at district, sub-county and individual health facility level. The visualisations allowed decision making for the allocation of 

medicine, medical personnel and health centres, as well as targeting training areas.  
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Interactive map of case locations, overlaid on topological wetness index.  

 

 

Visualisation of sub-county level typhoid incidence and human mobility from 

highly infected areas.  

 

INSIGHTS & OUTCOMES 

The visualisations proved helpful for decision-making regarding 
planning for mobilization of health teams, and the allocation of medical 
supplies and determining target areas for provision of training to health 
centres. By making multi-level infection data available in an accessible 
and interactive format, its practical utility for surveillance is improved 
even without adding supplementary sources of data. 
 
Geo-referencing tools were used to rapidly map case lists with 
inconsistent, free-text place names. By automating the geo-referencing 
process, new maps could be produced as soon as new line list 
datasets were available. 
 
Interactive mapping tools provide the ability to show infection rate data 
along with information about risk factors, including population mobility, 
wetness/drainage and population density. Being able to see, for 
example, the urban areas that have poor natural drainage and high 
population density, yet relatively low infection counts, provides 
information that outbreak containment measures are operating 
adequately in those regions. 

 
Population mobility was only weakly correlated with the pattern of 
disease spread in this case (statistically significant, but not a strong 
enough predictor to be of practical impact in the outbreak response). 
This may be due to the limited spatial spread of the infection; despite 
high numbers of cases in central Kampala, and many cases in 
surrounding sub-counties, the outbreak was curtailed before there was 
wide-scale infection in districts further afield. 

 

CONCLUSIONS 

During outbreaks of infectious diseases, case data is captured at 
health centres. Given the complex nature of this data, however, 
standard mapping and tabular methods of display provide a limited 
view into the progression of an epidemic and the influence of different 
risk factors.   
 
Data visualisation techniques and interactive maps make complex 
epidemic data more accessible to decision makers and field teams. By 
providing the ability to explore health facility data at multiple levels of 
detail, authorities were able to plan resource allocation effectively, 
including for medical supplies, medical personnel and training. 
 
 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

IMPLICATIONS & RECOMMENDATIONS 

• It is recommended to use data visualisation tools with the 
types of data routinely collected during an outbreak of 
infectious disease to support the response to the outbreak.  

• Resource allocation and prioritisation can be optimized 
during the time-critical response phase by gaining visual 
insights into the progression of an epidemic, and the 
interaction with various risk factors. 

• The on-going partnership between Pulse Lab Kampala and 
Ministry of Health provides an excellent framework of 
collaboration to respond to diseases. Hands-on capacity 
building on data innovation and data science is provided to 
staff at Ministry of Health on an on-going basis. 
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UNDERSTANDING PUBLIC PERCEPTIONS  

OF IMMUNISATION USING SOCIAL MEDIA 
PARTNERS: INDONESIAN MINISTRY OF NATIONAL DEVELOPMENT  
PLANNING, INDONESIAN MINISTRY OF HEALTH, UNICEF AND WHO 
PROGRAMME AREA: PUBLIC HEALTH 

BACKGROUND 

Around the world, children continue to suffer and die from 

vaccine-preventable diseases. There are numerous barriers to 

universal immunisation, including misinformation and 

misperceptions about vaccines. 

Dissemination of incorrect information has contributed to low 

vaccine coverage and high dropout rates in some countries, 

which means patients are not completing their doses and 

therefore not receiving full immunisation. This severely impacts 

preventable disease control, elimination and eradication efforts. 

Understanding public perceptions and taking immediate actions 

to counteract misinformation are core elements of UNICEF’s 

global strategy to increase and sustain high immunisation 

coverage. UNICEF research in Eastern Europe showed that 

parents actively use social networks and blogs to inform their 

decisions on whether to submit their children for vaccinations . 

The study also revealed that social media monitoring and 

sentiment analysis could provide key insights for developing 

engagement and education strategies. 

Such findings are particularly relevant in Indonesia, a country with 

over 74 million Internet users and, in particular, high penetration 

of Twitter engagement. Meanwhile, only 66 percent of Indonesian 

children ages one to two years old receive full basic immunisation. 

(DHS, 2012) The vaccine dropout rate2 of DTP vaccine coverage, 

which includes diphtheria, tetanus and pertussis (whooping 

cough), was at 23 percent in Indonesia in 2011. (UNICEF 2013) 

Increasing routine immunisation coverage among Indonesian 

children is a national priority, as well as a core interest of UNICEF 

and its collaboration with the Government of Indonesia 

(Bappenas). 

In this context, Pulse Lab Jakarta conducted this study with 

Bappenas, the Ministry of Health, WHO and UNICEF to explore 

how Twitter could be used to understand public perception on 

immunisation. 

                                                        

2 The percentage of children who do not receive all three doses of DTP 
after receiving an initial dose, compared with all children who receive the 
initial dose of DTP. 
 
 

ANALYSING PUBLIC TWEETS ABOUT 
VACCINES & IMMUNISATION 

A technical team of public health experts from the government 

and UN agencies helped refine the project scope, methodology 

and provided feedback during implementation. 

The project focused on four sub-topics chosen for their relevance 

to the immunisation program, and more broadly to the public 

health context: (1) religious concerns on immunisation, (2) 

conversations around disease outbreaks, (3) symptoms or health 

conditions discussed as vaccine side effects, and (4) the launch 

of a new Pentavalent vaccine. 

The project extracted 88,368 relevant public tweets from January 

2012 to December 2013 in the Bahasa Indonesia language. 

These tweets were filtered using combinations of keywords and 

phrases that cover the most frequently used terms relevant to 

each immunisation sub-topic. For example, tweets containing the 

word sakit (“sick”) and either “dpt” (DPT vaccine) or “vaksin 

(“vaccine”) could be relevant for the sub-topic about side effects. 

The extracted tweets were refined further to limit the amount of 

irrelevant content, such as jokes, and then mined for insights. 

Tweets were analysed for the following: 

• Overall trends by examining daily, monthly and yearly volumes 

of tweets from January 2012 to December 2013 (this is one of 

simplest ways to capture sudden changes in topical 

engagement and infer causes of significant spikes in volume) 

• Word clustering or grouping words frequently in the same tweet 

in order to find patterns in tweet content 

• Shared content by analysing what content people share from 

external sources (e.g., news sites) or from their followers as a 

proxy for public interest 

• Influencers by identifying the top Twitter accounts that tweet 

about immunisation (with significant numbers of followers) and 

the Twitter accounts mentioned most often 

• How information spreads by analysing how users disseminate 

and receive tweets based on their social network relationships 

 

SUMMARY 
This project examined how analysis of social media data could be used to understand public perceptions on immunisation. In collaboration 
with the Ministry of Development Planning (Bappenas), the Ministry of Health, UNICEF and World Health Organisation (WHO) in Indonesia, 
Pulse Lab Jakarta filtered tweets for relevant conversations about vaccines and immunisation. Findings included identification of perception 
trends including concerns around religious issues, disease outbreaks, side effects and the launch of a new vaccine. The results built on 
Global Pulse’s previous explorations in this field, confirming that real-time information derived from social media conversations could 
complement existing knowledge of public opinion and lead to faster and more effective response to misinformation, since rumours often 
spread through social networks. 
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INSIGHTS & OUTCOMES 

This study revealed how information shared by Indonesians on 

social media about immunisation (121 tweets/day on average) 

can be used to gain real-time insights on public perceptions. 

• The analysis showed how the four sub-topics (religious 

concerns, disease outbreaks, side effects, Pentavalent vaccine) 

were discussed over time, in terms of volume and content, and 

evidenced that health-related information spreads 

exponentially. 

• Analysing trends through frequently used word clusters 

(multiple words used in the same tweet) helped to reveal when 

and why people expressed immunisation-related concerns. For 

example, Twitter users expressed concerns about vaccine side 

effects linked to autism and death on 20 July 2013 and 8 Oct 

2012, respectively (see figure below). 

 

The figure above shows a keyword analysis of daily tweets that perceive 

certain health conditions like “autism” and “death” as vaccine side 

effects. 

This study identified a network of Twitter influencers (accounts 

with a large number of engaged followers) that could be leveraged 

for rapid response to public concerns and misinformation related 

to vaccines and immunisation.  

For example, if there was a sudden spike in tweets about autism 

as a potential side effect of vaccination, public health officers 

could work with key influencers to spread accurate information 

through their own networks. 

 

The figure above shows how a spike in tweets expressing concern about 
death after vaccine could prompt rapid response to correct the spread of 
misinformation by leveraging a network of Twitter influencers. 

The volume of tweets about the launch of a new Pentavalent 

vaccine was low compared to the other sub-topics, with only 

1,639 relevant tweets over one year.  

This finding suggests that practitioners could improve public 

awareness by including Twitter-as a campaign tool for vaccine 

booster doses and complete immunisation. 

 
CONCLUSIONS  
Tracking Indonesians’ concerns about immunisation as expressed 

publicly on Twitter revealed the utility of social media to 

complement existing tools and knowledge of public opinion. This 

study demonstrated how public health practitioners could use 

real-time insights gained from social media for situation 

awareness and rapid response, particularly to address the spread 

of rumours and misinformation. 

Perceptions expressed online on social media may not be 

equivalent to the opinions expressed offline, as sentiment and 

tone can shift from one medium to another. Comparative research 

is recommended to assess the representativeness and 

demographics of online sources. It would be also relevant to 

evaluate the utility of other communication channels, including 

other social media networks, blogs and online news. 

IMPLICATIONS & RECOMMENDATIONS 
• This study demonstrated that monitoring social media 

conversations could provide real-time awareness about 
public perceptions on immunisation, improving rapid 
response to misinformation and concerns. 

• It is recommended to replicate and validate this study, 
including with other online communication channels and 
relevant off-line data collection methodologies. 

• It is recommended that a new framework be explored that 
integrates real-time social media monitoring into existing 
early warning and situational awareness tools and 
communication programs. 
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UNDERSTANDING IMMUNISATION AWARENESS AND SENTIMENT 
THROUGH ANALYSIS OF SOCIAL MEDIA AND NEWS CONTENT  
 
 
PROGRAMME AREA: public health 

BACKGROUND 
Health workers face many challenges when it comes to child 

immunisation. Vaccinating children is often challenging work, requiring 

knowledge of caregivers, travel to hard to reach areas and 

communication with caregivers, parents and children. Additionally, a 

lack of information or the spread of misinformation poses a challenge for 

health workers. 

The dissemination of internet-mediated, misleading information about 

immunisation has proven devastating for control efforts in recent years. 

Globally, challenges for immunisation programs "have ranged from 

isolated episodes of non-acceptance (due to religious, ethical or medical 

considerations) to active political mobilisation against immunisation 

programs"15. As immunisation uptake is mediated by socio-cultural and 

political influences, locally appropriate communication responses are 

required to meet and sustain coverage goals.  

MINING SOCIAL & MAINSTREAM MEDIA FOR 
IMMUNISATION CONVERSATIONS  
Public, English language content relating to vaccination from two social 

media platforms (Twitter and Facebook) was analysed along with 

mainstream media. The time period was January-December 2014 and 

the geographies were India, Pakistan, Nigeria and Kenya. Relevant 

content was first extracted by filtering for one of a comprehensive set of 

terms (a taxonomy) directly related to immunisation such as 

 “vaccine” OR “antivaccine” OR "anti-immunisation" OR "anti-vax"  

Additional taxonomies were used to categorise each message into the 

following categories: “Religion/Ideals”, “Distrust/Refusal”, 

“News/Events”, “Side-effects”, “Safety”, and other topics. 

Spikes in content were strongly driven by specific events such as attacks 

on polio workers and polio campaigns in Pakistan.  

 

 

                                                        

15 Goldstein S, MacDonald N, Guirguis S and the SAGE Working Group on 
Vaccine Hesitancy (2015) Health Communication and Vaccine Hesitancy, 
Vaccine (in press) 

 

           

 

 

 

 

 

 

The figures above show weekly number of vaccine related posts on Twitter and 

Facebook in Pakistan.  

 

Comparison of the density of retweet networks between Twitter users. Nigeria (left) 

and India (right). Each blue dot is a Twitter user. Users are connected if one 

retweets a vaccine related message produced by the other. The size of the dot 

signifies the user’s number of followers. 

SUMMARY 
This multi-country study aims to track and analyse online conversations related to immunisation on social media and mainstream media in India, 

Kenya, Nigeria and Pakistan. Findings from the study showed that in social media, Nigerian and Pakistani politicians are active and influential in the 

vaccination debate and the political dimension is often referred to when discussing the failure to eradicate diseases such as polio. However, in 

Kenya, religious and ideological aspects were more frequently discussed. Twitter activity is primarily driven by sharing of news stories in all countries 

whereas Facebook focuses on the 'distrust' and 'ideals' categorisation. Finally it was found that mainstream media related different actors and 

entities than social media. The project shows how methods including sentiment analysis, topic classification and network analysis can be used to 

support public health workers and communication campaigns. 



 

Using network analysis and demographic classification of users, key 

influencers and their audiences were identified. By mapping out users 

who retweeted each other, we obtain a ‘birds-eye’ view of the vaccine 

debate and compare the nature of the conversation between countries. 

The India influencer network contains more users who are more active, 

with a more strongly defined core of users with large audiences. Such a 

scenario implies that the narrative is dominated by a few individuals or 

organisations; conversely the Nigerian network is more diffuse with fewer 

individual users who can be easily identified as important or dominating 

the immunisation conversation.  

The news narrative in each country was analysed by clustering together 

articles with related content into distinct topic clusters. This revealed the 

structure of the news narrative and how key events and organisations 

were discussed. 

 

 

Network of news articles in Kenya (using the news analysis software Quid). Each 

dot represents a news story and is sized by degree (number of connections it 

shares with others), and is coloured depending on the topic cluster. Stories with 

related content are linked. We also looked at the sentiment for each article and 

saw that news about Ebola were the most negative while the Catholic Church vs. 

Government debate also saw a number of negatively phrased articles. 

Sentiment analysis is a method to automatically analyse a piece of text 

and extract a measure of how positive or negative that text is. 

 

This was applied to online conversations related to vaccination and 

tracked over time. For example, strong negative sentiment to a tetanus 

vaccine was driven by the Kenyan catholic church. Conversely, events 

such as the official announcement of India’s polio-free status were met 

with many messages with positive sentiments. 

INSIGHTS & OUTCOMES 
This work demonstrated the ability of social media monitoring to better 

understand public opinion about immunisation. Twitter was primarily 

used to share news stories while Facebook allowed for longer 

discussions touching upon many different sub-topics at once. The 

mainstream news in turn often reflected different narratives to user 

generated social media content. Key differences in the debate were 

observed between and within countries. For example, in Kenya and 

Nigeria the vaccine debate centered more on ideals and politics than in 

Pakistan and India. Within India, the conversation activity was sensitive 

to specific events unique to certain regions of the country. Beyond the 

content of the vaccine discussion, the type of platform (e.g. feature 

phone, smart phone, blogging platform) used to share content differed 

between countries.  

It was found that the majority of social media users were comfortable 

with English, using English either to write their user description or as the 

language used to display content internally within the platform. This was 

true even if they produced content in their primary non-English 

language. 

IMPLICATIONS & RECOMMENDATIONS 
• Campaigning for vaccination efforts should be targeted to a sub-

national level and responsive to local events. 

• Twitter and Facebook differed in several ways: Twitter 

responded quickly to events and allowed sharing of news. 

• Users of Facebook and Twitter seem comfortable with English, 

suggesting that campaigns may reasonably be conducted only 

in English if resources are limited.  

• For listening purposes it could be important to target local 

platforms and new audiences to established platforms who may 

not share the same knowledge of English. Therefore it is 

important that investment is made in software libraries to analyse 

non-European languages such as Urdu and Hindi. 
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The plot above shows the sentiment expressed via Twitter over time. 
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ANALYZING ATTITUDES TOWARDS  
CONTRACEPTION & TEENAGE PREGNANCY  
USING SOCIAL DATA 

UN POPULATION FUND (UNFPA) 
PROGRAMME AREA: PUBLIC HEALTH

 

BACKGROUND 

About 16 million women ages 15 to 19 years old give birth each 

year, accounting for about 11% of all births worldwide (WHO). 

Despite a declining adolescent birth rate since 1990, 18 of the 20 

countries with the highest rates of adolescent pregnancy are 

African. A 2010 survey assessing progress on the Millennium 

Development Goals found women in sub-Saharan Africa had the 

lowest level of contraceptive access and use; one in four women of 

childbearing age in a marriage or union had an unmet need for 

contraception. In Uganda, teenage pregnancy has remained at 

24%. Meanwhile, the number of women of reproductive age is 

growing, which poses an ongoing challenge to family planning 

programmes and health in the region.3 

The United Nations Population Fund (UNFPA) works to improve 

reproductive health and rights of women and girls around the 

world. UNFPA programmes help young women lead healthy, 

productive lives by training health workers to deliver quality family 

planning services, supplying contraceptives in emergency 

situations, ensuring reproductive care, and providing counselling 

for women who want to avoid or delay pregnancy. 

Understanding the changing attitudes of young Ugandans towards 

contraception is needed to design and implement effective and 

relevant programmes. Such insights are typically gathered through 

surveys and therefore only updated periodically. This study 

addresses the need for more timely insights into Ugandans 

perceptions and attitudes toward contraception and family 

planning by exploring the potential use of data extracted from 

digital data sources. 

                                                        

3 If current trends continue, by 2030, there will be 26 million more adolescent 
girls in the world. The top five countries with the greatest absolute increases are 
all sub-Saharan African nations: Nigeria (9.2 million), United Republic of 
Tanzania (3.7 million), Democratic Republic of the Congo (3.3 million), Uganda 
(2.5 million) and Kenya (2.3 million). (UNFPA 2013) 

USING DIGITAL DATA TO UNDERSTAND 
ATTITUDES TOWARDS CONTRACEPTION 

UNFPA worked in partnership with Pulse Lab Kampala on a pilot 

project to explore the use of digital data to understand 

conversations among young Ugandans related to contraception 

and teenage pregnancy, and to analyse the perceptions towards 

different types of contraception. The data used for the study was 

extracted from public Facebook pages and UNICEF’s U-report 

platform from January 2009 to October 2014. 

U-report is a free SMS-based system that periodically polls users 

on specific issues, allowing young Ugandans to speak out on 

what's happening in their communities.  

Relevant messages about contraception and family planning were 

collected by filtering the anonymised Facebook and U-report 

messages using a taxonomy of keywords. These relevant messages 

were then quantified and categorized into discussion categories 

such as: condoms, vasectomy, abstinence, and contraceptive pills. 

The analysis was developed into an interactive dashboard that is 

publicly accessible online at:  

http://pulselabkampala.ug/dashboard/family_planning/ 

 

INSIGHTS & OUTCOMES 

The monitoring dashboard provides snapshots of the relative 

volumes of conversations around different methods of 

contraception over time and popular discussion topics associated 

with contraception and teen pregnancy. 

Figure 1 (below) shows the frequency of messages mentioning 

contraception methods. The light blue bars represent the 

frequency of messages mentioning condoms, which were the most 

prevalent term. 

SUMMARY 

Pulse Lab Kampala and UNFPA collaborated on a project to explore the use of real-time digital data to understand debate among Ugandans on 

contraception and teenage pregnancy, and to analyse perceptions towards different types of contraception. The project resulted in a real-time 

interactive dashboard that analyses public Facebook posts and data from UNICEF’s U-report (a SMS-based polling system for Ugandan youth) 

for keywords related to contraception and teenage pregnancy. The dashboard allows for tracking of emerging and trending topics and 

perceptions related to family planning month by month. This project demonstrated the potential of using social data to supplement traditional 

means of gaining insights through less-frequent national surveys. 
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Figure 1. Relative frequency of messages mentioning different  
contraception types from February 2012 to May 2014. 

Conversations about condoms were mostly frequently associated 

with words such as ‘safe,’ ‘free’ and ‘best,’ which indicated positive 

attitudes towards condoms as a contraceptive method (Figure 2). 

 
Figure 2. Frequency of terms used in connection with condoms. 

Data from January 2009 to May 2014 was analysed, allowing for 

observation of how online conversations about teen pregnancy 

changed over time. 

 

 

CONCLUSIONS 

The online dashboard provides an innovative way to track 

emerging and trending topics of discussion related to reproductive 

health and rights.  

By analysing content and sentiment of Facebook posts and U-

report messages, the study addresses the development sector’s 

need for more up-to-date information on the perceptions and 

attitudes of Ugandan youth to contraception and family planning. 

There are several opportunities for further study that could support 

the development of new tools and methods for extracting real-time 

digital data and thereby understanding sentiment around particular 

social issues. 

Additional data sources, in combination with the analysed social 

media data, could help to fill the gap between digital perceptions 

and real behaviours, validating a new family of indicators. For 

example, analysing contraceptive sales data on the same time 

scale as the social data might show a relationship between 

mentions of different contraceptive types on social media and 

corresponding sales of those varieties of contraception. 

IMPLICATIONS & RECOMMENDATIONS 
• This study revealed the potential use of digital data to track 

attitudes and perceptions related to reproductive health 
and rights in real-time, which could support monitoring and 
evaluation of development programmes. 

• It is recommended to validate the findings with empirical 
data on programs and policies, so that the analytics 
dashboard be expanded and adapted to the needs of 
policymakers and development practitioners. 
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Figure 3. A sample of words that commonly occur in U-report and Facebook comments. 
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ANALYSING SOCIAL MEDIA TO UNDERSTAND  
PUBLIC PERCEPTIONS OF SANITATION 
 
PARTNERS: UN MILLENNIUM CAMPAIGN & THE WATER SUPPLY  
AND SANITATION COLLABORATIVE COUNCIL (WSSCC)  
PROGRAMME AREA: PUBLIC HEALTH 

BACKGROUND 

The Water Supply and Sanitation Collaborative Council (WSSCC) is 

a global organization committed to promoting sanitation, hygiene 

and water access as a human right. WSSCC works with vulnerable 

communities, governments and small-scale entrepreneurs to 

improve sanitation and hygiene at scale. The UN Millennium 

Campaign (UNMC) have worked with UN partners and key global 

constituencies, such as civil society, parliamentarians, faith groups 

and youth since 2002 to inspire people around the world to take 

action for the achievement of the Millennium Development Goals. 

In 2013, UNMC and WSSCC were asked to develop a 

communications campaign to support the UN Deputy Secretary-

General’s Call to Action on Sanitation, aiming to break the silence 

around open defecation and expand public engagement around 

this issue to improve numbers of citizens with access to improved 

sanitation. 

In this context, UNMC and WSSCC wanted to understand the 

baseline public engagement level, and to have a mechanism in 

place to monitor and evaluate their advocacy and communication 

efforts when the campaign launched. 

UNMC and WSSCC partnered with Global Pulse to conduct a 

baseline analysis of the global discourse on social media about 

sanitation to understand general perceptions of sanitation to shape 

the campaign, and for monitoring changes in public perceptions 

during the campaign. 

USING SOCIAL MEDIA DATA FOR INSIGHTS 
ON PUBLIC PERCEPTIONS 

In order to understand public perceptions on sanitation as 

expressed on social media, Global Pulse filtered Twitter to extract 

relevant conversations that could then be quantified.  

 

A comprehensive list of keywords and phrases was developed in 

collaboration with UNMC and WSSCC. Tweets containing a 

combination of words from this taxonomy were most likely to be 

relevant to the topic of sanitation (for example, the words ‘unclean’ 

or ‘contaminated’ in a tweet with ‘sewage’ or ‘pit toilet’). The 

taxonomy was used to filter English language tweets about 

sanitation posted from January 2011 to December 2013. 

In order to measure the volume of tweets about different topics 

related to sanitation, relevant tweets were then filtered into five 

categories defined by UNMC and WSSCC: 

1. Health (Cholera6) 

2. Human Rights 

3. Gender 

4. Policy and Governance 

5. General Interest7 

Social media data analysis was conducted using Crimson Hexagon 

ForSight, a social data analytics platform. The following analyses 

were performed on the extracted tweets: 

• Overall trends: Measuring daily, monthly and yearly volumes 

from January 2011 to December 2013 

• Category trends and correlations: Analysing tweet volumes over 

time, inferring causes of significant spikes (e.g. events, 

campaigns and key influencers) 

• Correlations: Identifying correlations between categories in order 

to understand if topics are closely related in public 

conversations, which could potentially improve and target 

communication campaigns 

                                                        

6 Cholera was selected as a sub-category of ‘Health,’ which was necessary 
because of the large quantity of tweets about cholera during the 2013 
outbreaks in Mexico and Nigeria and continued social media discourse 
about cholera in Haiti 
7 This category contains all sanitation related tweets not included in the four 
other categories. 

SUMMARY 
The United Nations Millennium Campaign and the Water Supply and Sanitation Collaborative Council partnered to deliver a 
comprehensive advocacy and communication drive on sanitation. Their efforts were in support of the UN Deputy Secretary General’s 
Call to Action on Sanitation to increase the number of people with access to better sanitation. Global Pulse provided an analysis of 
social media in order to provide insight on the baseline of public engagement, and explore ways to monitor a new sanitation campaign. 
Using a custom keyword taxonomy, English language tweets from January 2011 to December 2013 were extracted, sorted into 
categories and analysed. The study showed that 33 percent of the relevant tweets focused on cholera. Excluding cholera-related 
conversations, tweets were mainly in the context of human rights, followed by health and policy and governance. The analysis also 
revealed increasing public engagement around gender and sanitation. By showing how the volume and content of public discourse 
around sanitation changed over time, the study provided a baseline that could be used to monitor the effectiveness and reach of a 
communications campaign in real-time using social media analytics. 
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• Influencers: Identifying the most influential Twitter accounts 

posting tweets about sanitation (both accounts with a significant 

number of followers and accounts mentioned most in tweets 

about sanitation) 

• Hashtags: Exploring which hashtags are used most frequently in 

tweets about sanitation, the context within which hashtags are 

used and how long different hashtags last in public Twitter 

discourse 

INSIGHTS & OUTCOMES 

A total of 260,000 tweets related to sanitation from January 2011 

to December 2013 were identified. 33 percent of tweets about 

sanitation were related to cholera. The remaining categories—

Health, Human Rights, Policy and Governance and General 

Interest—showed relatively low volumes of tweets in comparison. 

 

The trend shows an increasing number of tweets written 
about sanitation. 

Overall trends: For a preliminary analysis of tweet volume, 

conversations related to cholera were excluded since the volume of 

tweets was significantly more than the other four categories. 

Results showed that people tweeted most about sanitation in the 

context of Human Rights (57,817 tweets), followed by Health 

(38,187 tweets), Policy and Governance (35,324 tweets), then 

Gender (29,073 tweets) and General Interest (12,378 tweets). 

Category trends: The time periods with highest volumes of 

sanitation-related tweets coincided each year with World Water Day 

on 22 March and World Toilet Day on 19 November. The most 

significant increase in volume of tweets over time was found in 

Human Rights followed by Gender and Health. Tweets about 

sanitation in the context of Gender showed the largest proportional 

increase in volume, compared to other categories, demonstrating a 

greater percentage of public discourse focused on this issue. 

 

The figures above show the proportions of tweets in each category over 
time. The highest numerical increase in tweet volume was found in Human 
Rights (grey), but proportionally Gender (blue) had the highest increase. 
The analysis revealed the strongest positive relationship between 

Gender and Policy and Governance with a correlation coefficient of 

0.61, followed by Gender and Human Rights (0.584). 

Influencers: The study revealed which Twitter accounts most often 

tweeted about sanitation with significant numbers of followers. 

These findings could be used in developing targeted messages and 

maximize the reach of campaign communications by leveraging 

influencers. These accounts included @unicef (2.46 million 

followers), @un (2.27 million), @charitywater (1.41 million) and 

@gatesfoundation (1.11 million). Accounts like @UberFacts and 

@MindBlowing are another avenue of getting “facts” out to a 

broader audience. 

Hashtags: The hashtags #sanitation and #cholera were used most 

frequently—over 19,000 tweets contained each—followed by 

#water and #toilets4all. #Sanitation showed a clear upward trend, 

while the use of #cholera was less predictable, indicating the 

hashtag is event driven and is mainly used during actual cholera 

outbreaks and in media discussions about past outbreaks. 

 

The figure above compares the number of tweets that 
contain #cholera (black) with #sanitation (blue) from 2011 
to 2013. 

CONCLUSIONS 

This study set out to provide a baseline of public engagement on 

Twitter relevant to the sanitation, around different categories. By 

using these baseline indicators and categories it would be possible 

to monitor how public conversations changed over time, and 

evaluate campaign messaging reach and effectiveness. The study 

provides a model for how to integrate social media analytics into 

existing tools used to monitor campaign communications and 

understand public engagement around an issue. 

IMPLICATIONS & RECOMMENDATIONS 
• This study demonstrated that social media could provide 

useful insights about public perception and influence, and 
how public discourse changes over time. 

• It is recommended that the UNMC and WSSCC campaign 
consider using both the general hashtag #sanitation as well 
as a campaign-specific hashtag for broader reach. 

• It is recommended that taxonomies be developed in 
additional languages; this study could also analyse the 
geographic regions from which tweets were posted, in order 
to explore regional perceptions of sanitation. 

 





P O S T- 2 0 1 5  D I A L O G U E
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SUPPORTING THE POST-2015 DEVELOPMENT  
AGENDA CONSULTATIONS USING U-REPORT 
 
PARTNERS: UNDP, UNICEF  

PROGRAMME AREA: POST-2015

BACKGROUND 

In July 2012, global consultations commenced to define the new 

international development framework that would follow the 

Millennium Development Goals (MDGs) agenda after 2015. The 

UN Secretary-General initiated these consultations, emphasising 

the need for an open, inclusive and transparent process in shaping 

the Post-2015 global development agenda. By including voices 

from civil society organizations, vulnerable groups, community 

leaders, and youth, in addition to governments and businesses, the 

Post-2015 process seeks to understand the development priorities 

of a broad range of local and national stakeholders. 

Several tools have been developed to measure and understand 

public opinion around the Post-2015 development agenda, 

including a Twitter monitor developed by Global Pulse to measure 

how much people from different countries tweet about Post-2015 

topics in everyday conversations.4 

In 2011, UNICEF launched the U-report5 social platform, a free 

SMS-based application to enable Ugandans to participate in 

policymaking and governance by sharing their experiences and 

opinions. Over 282,000 people (or ‘U-reporters’) use the platform, 

with an average age of 25 and 36 percent female users. Users 

receive weekly questions via SMS about development issues to 

which they respond with personal stories, concerns and opinions. 

U-report results are published monthly in national Ugandan media 

and shared with policymakers to help inform their decisions. 

In this project, Pulse Lab Kampala worked with the Ugandan 

government, UNDP and UNICEF to explore insights related to the 

Post-2015 development agenda, specifically to understand the 

development priorities of Ugandan youth by analysing U-report 

messages.  

 

 

                                                        

4 The Post-2015 Twitter monitor was a project of Global Pulse in 
partnership with the UN Millennium Campaign, and is accessible at 
http://post2015.unglobalpulse.net/ 
5 U-report Uganda website http://www.ureport.ug/ 

ANALYSING U-REPORT TO UNDERSTAND 
POST-2015 PRIORITIES 

UNICEF provided a dataset of 3.1 million U-report messages from 

2011 to 2014 for analysis. The messages were corrected for 

spelling and abbreviations, and stripped of punctuation. Common 

names were removed from the data using a list of over 8,500 

Ugandan names compiled from the Makerere University 

graduation lists from recent years. 

In order to categorize the U-report messages into the Post-2015 

development topics, a comprehensive taxonomy of keywords and 

phrases was developed. For example, messages containing words 

related to healthcare ('clinic’ or ‘disease’) were sorted into the 

health topic, while messages containing words like ‘crops’ or 

‘harvest’ were sorted into ‘Affordable and Nutritious Food.’ 

Each category was further broken down into sub-categories for a 

more granular understanding of what issues are important to the 

U-reporters. Here is an example of how messages relevant to the 

‘Better Healthcare’ topic were categorised: 

            

Messages were also categorised into three priority levels: 

1. Urgent and Actionable (e.g. “A 15 years old boy has died of 

measles in my village”) 

2. Normal Priority (e.g. "Unemployment is a significant 

contributor to the rise of crime among youths in uganda") 

3. Irrelevant (e.g. "Happy christmas and new year") 

Finally, a gender analysis was conducted to reveal differences in 

priorities between male and female U-reporters. 

The results of the analysis showed volumes of messages by 

development topic at district level and revealed regional 

differences.  

SUMMARY 

A wide range of consultations has taken place in Uganda to review the progress made towards achieving the Millennium Development 
Goals (MDGs) and developing the Post-2015 national development agenda. In support of the process, Pulse Lab Kampala has 
developed a technical toolkit to further incorporate the “voices of the people” into the planning process. Pulse Lab Kampala analysed a 
dataset comprising 3.1 million messages from UNICEF’s U-report platform to understand the views of Ugandan youth on Post-2015 
development topics. The analysis revealed that ‘Better Health Care,’ ‘Good Education’ and ‘Better Job Opportunities’ are top priorities 
for the youth that participated in the digital surveys conducted by UNICEF.  
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The dashboard can be viewed online at: 

http://pulselabkampala.ug/post2015/categories/ 

 

INSIGHTS & OUTCOMES 

This analysis revealed the top priorities as expressed by U-report 

users from 2011 to 2014 were ‘Better Healthcare’ with 

approximately 375,000 relevant messages, ‘Good Education’ with 

about 210,000 messages, and ‘Better Job Opportunities’ with 

almost 100,000 messages. 

 

The graph above shows the volume of U-report messages of each  

Post-2015 topic. The top three topics are in blue: healthcare, education 

and job opportunities. 

Healthcare was the most reported topic in the U-report messages 

analysed. The sentiments around healthcare showed concerns 

around barriers to access, such as transport and affordability, and 

disease management. In Uganda, healthcare facilities in rural 

areas often face the widest resource gaps, including both medicine 

and healthcare workers. 

EXAMPLE MESSAGES ABOUT ‘BETTER HEALTHCARE’: 

• “help them by fighting hiv aids stigma in west nile region” 

• “long distances to access health facilities from health 
centres” 

The Post-2015 development topic with the second highest volume 

of relevant U-report messages was education. Within this topic, 

users discussed concerns related to dropout rates and teacher 

quality. Education was seen as key to better job opportunities, the 

third highest category. 

EXAMPLE MESSAGES ABOUT ‘GOOD EDUCATION’: 

• “retain school age going girls at school” 

• “teachers must be fully motivated by govt by increasing 
their salary” 

According to the Ministry of Gender, Labour and Social 

Development, only 20 per cent of graduates from tertiary schools in 

Uganda are employed annually. The average national 

unemployment rate was 35 per cent and 80 per cent for new 

graduates. Youth unemployment in Uganda is a key area of work 

for the UN in Uganda under the Delivering as One process. In the 

U-report messages, sub-topics included attitudes to work, 

employer corruption, job creation measures such as vocational 

training, and self-employment opportunities. 

EXAMPLE MESSAGES ABOUT ‘BETTER JOB OPPORTUNITIES’: 

• “government shd promote girl child edn and ensure dat 
women hav equal opportunities in getting any kind job” 

• “unemployment caused by government rampant corruption 
tribalism in job recruitment” 

These were the three most discussed topics across the country, 

despite some regional differences. For example, the frequency of 

health-related messages tended to be slightly higher in rural areas 

such as Karamoja, whereas job opportunities were discussed more 

in urban areas such as Kampala and Mbarara. 

 
The graph above shows the gender analysis of U-report messages about 
Post-2015 topics. Messages about vaccination, the role of parents and 
affordable healthcare were mentioned more frequently by young women, 
whereas messages about government and diseases such as cholera and 
malaria were mentioned more frequently by young men. 

CONCLUSIONS 
This project demonstrates that U-report data can provide valuable 

insights on the development priorities of Ugandan youth. 

Continuous monitoring of the opinions expressed in U-report can 

support the implementation of the National Development Plan 

(NDP) for 2016 to 2020. 

IMPLICATIONS & RECOMMENDATIONS 

• This project analysed 3.1 million U-report messages, 
revealing the Post-2015 development priorities of Ugandan 
youth and demonstrating how big data analytics could 
enhance the utility of mobile SMS-based applications. 

• Monitoring public opinion as expressed in different social 
platforms could be used to support policymaking and 
governance processes. 

REFERENCES 
Government of Uganda Ministry of Health, Health Sector Strategic Plan for 

Uganda 2010/11-2014/15 (2010) 

http://www.health.go.ug/docs/HSSP_III_2010.pdf 
Ministry of Gender, Labour and Social Development, Youth Livelihood 
Programme (2014) http://ylp.mglsd.go.ug/ 
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USING TWITTER TO UNDERSTAND THE  

POST-2015 GLOBAL CONVERSATION
 
PARTNER: UN MILLENNIUM CAMPAIGN, DATASIFT 
PROGRAMME AREA: POST-2015 

BACKGROUND 
The UN Millennium Development Goals (MDGs) were established 

in 2000 to provide a blueprint to address global development 

challenges such as extreme poverty, education and health. The 

MDGs expire in 2015, and a new global development framework is 

being created for the next fifteen years. 

In support of the Post-2015 process, the UN Millennium Campaign 

(UNMC) carried out the MY World survey of over 7 million 

individuals in 193 countries to understand global development 

priorities in communities around the world.11 The survey is one of 

several opportunities for public voices to help inform the political 

process shaping the Post-2015 development framework. 

Global Pulse worked with UNMC to explore ways to listen to and 

illustrate the opinions and concerns of people around the world 

using Twitter. 

ANALYSING TWEETS TO MEASURE  
DEVELOPMENT PRIORITIES 

Through a partnership with social data company DataSift, Global 

Pulse filtered billions of public tweets to extract tweets about the 

sixteen Post-2015 topics identified for the MY World survey. 
In order to filter and categorise tweets about Post-2015 topics, a 

taxonomy of keywords related to each of the sixteen topics was 

developed by development experts together with UNMC and Global 

Pulse.12 The taxonomy was comprehensive and global containing 

over 25,000 keywords, each translated into four languages - 

English, French, Spanish and Portuguese. 

Location data was also collected from tweets. Because only 1-2% 

of tweets contain the user’s precise geographic location, tweets 

were distributed by country using self-reported locations instead of 

metadata contained in the tweet, which allowed more than half of 

the tweets extracted to be used for country analysis. 

                                                        

11 The Post-2015 MY World survey can be found at 
http://vote.myworld2015.org/ 

12 The keyword taxonomy can be accessed at: 
http://app.datasift.com/essence/pysaqv 

PROJECT OUTCOMES 

Using the keyword taxonomy, over 295 million tweets about the 

sixteen Post-2015 development topics were extracted from over  

45 million individual Twitter accounts. Approximately 43% of 

tweets were from females’ accounts, based on the 44% of 

analysed tweets where it was possible to determine the gender 

from the user’s name. 60% of all extracted tweets were written  

in English and about 30% were in Spanish. Portuguese and 

French tweets made up 6% and 4%, respectively, of the total 

tweets filtered. 

An interactive online dashboard was developed to continually filter 

and analyse public tweets relevant to the sixteen Post-2015 topics. 

The monitor displays several different visualisations that compare 

the volume of tweets about each topic over time and proportional 

differences in volume between countries. The dashboard can be 

viewed online at: http://post2015.unglobalpulse.net/ 

A world map visualization shows the twenty countries that have 

proportionately tweeted most about each of the sixteen Post-2015 

topics. For example, Indonesia is one of the top countries that 

tweeted most about ‘better transport and roads,’ which may not 

come as a surprise because it is a populous country with a 

saturated transport infrastructure. 

 

The map above highlights areas tweeting most frequently about ‘better transport 
and roads’. The darker areas indicate where the topic is most discussed, for 
example, South Africa and Indonesia. 

SUMMARY 
Global Pulse and the UN Millennium Campaign developed a social media monitor of priority topics related to the Post-2015 development 
agenda. The monitor aims to provide real-time information on the development issues that most concern people around the world. By filtering 
Twitter every day for comments relevant to sixteen key development topics, the monitor shows which topics are most talked about in different 
countries over time. The monitor filters tweets using a taxonomy of approximately 25,000 words in English, French, Spanish and Portuguese, 
yielding around 10 million relevant new tweets each month. Global Pulse developed an interactive online dashboard that automatically updates 
monthly to visualize country-level topics of conversation. By 2015, the dashboard had been used by over 15,000 people, including support to 
several policy initiatives during the Post-2015 agenda setting process. 
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The line graph visualisation allows users to filter by country using  

a pull-down menu to see the volumes of tweets about each topic. 

Clicking on each topic or line allows the user to customize how 

many topics are visible, and clicking on each node displays 

monthly details. For example, clicking on the August 2013 node 

shows the exact number of tweets about ‘better job opportunities,’ 

as well as the top 24 words that appear in these tweets (including 

‘agrarian,’ ‘artists,’ ‘unemployment,’ and ‘ESMAD,’ or riot police): 

 

The visualisations often correspond with political or development 

related events. When the Parliament of India passed the Food 

Security Act, also known as the Right to Food Act, in September 2013, 

discussion on Twitter increased by almost 300% in the month leading 

up to Parliament’s decision. In Portugal, the outlying topic is jobs, as 

unemployment rose to a high of 15–17% from 2012–2014. In Spain, 

people tweeted most about government, with the volume of tweets 

doubling in November 2014 due to corruption scandals. 

CONCLUSIONS  
This project demonstrated how big data and visual analytics could 

help monitor public engagement on development issues. By 

monitoring Twitter in near real-time, it was possible to compare 

how people in different countries and regions prioritized Post-2015 

issues, and how the focus changed over time. 

The interactive Post-2015 dashboard has been accessed over 

15,000 times in 164 countries from 2013 to 2015. Both this 

dashboard and Global Pulse’s climate change dashboard, 

developed in 2014 to measure tweets about climate change, have 

been added to the World We Want 2015 website as a key tool for 

policymakers to monitor trends in public opinion during the Post-

2015 process.13 

This dashboard has helped policymakers understand the priorities 

of their constituencies as expressed on Twitter. The taxonomy was 

used in subsequent data analysis projects focused on public 

opinion around development issues, and could be translated to 

additional languages to analyse other social media data sources. 

IMPLICATIONS & RECOMMENDATIONS 
• This project showed how filtering tweets using a taxonomy 

of keywords can reveal which development issues were 
most discussed on Twitter in countries around the world. 

• It is recommended to compare the Post-2015 priorities 
derived from this study with other surveys conducted 
around development issues, and also explore combining 
these data-driven insights for a more comprehensive 
understanding of public opinion. 

• It is recommended to update the taxonomy to reflect the 
newly developed Sustainable Development Goals (SDGs) 
and include additional languages such as Russian, Chinese 
and Arabic for a more comprehensive understanding of 
development priorities. 

• It is recommended to explore how near real-time social 
media data could support the monitoring and evaluation of 
the SDGs, which are being developed as part of the  
Post-2015 process. 

                                                        

13 The World We Want 2015 Trends page can be viewed at 
http://www.worldwewant2015.org/trends 

HOW TO CITE THIS DOCUMENT 
UN Global Pulse, 'Using Twitter to Understand the Post-2015 

Global Conversation’, Global Pulse Project Series, no.6, 2014.  

The visualisation above shows tweets about Post-2015 topics from Colombia. The outlying line shows the high volume of tweets about ‘an honest and responsive 
government,’ indicating concerns with the widespread corruption in the country. There are visible spikes in volume of tweets about ‘freedom from discrimination’ in 
April 2013, when Colombia’s Congress voted against a bill to legalise same-sex marriage; ‘better job opportunities’ in August 2013 during a nationwide strike against 
trade agreements and fuel prices; and education in May 2014 during a nationwide teachers strike affecting nearly 9 million students. 

The visualisation above shows tweets about Post-2015 topics from Colombia. The outlying line shows the high volume of tweets about ‘an honest and responsive 
government,’ indicating concerns with the widespread corruption in the country. There are visible spikes in volume of tweets about ‘freedom from discrimination’ in 
April 2013, when Colombia’s Congress voted against a bill to legalise same-sex marriage; ‘better job opportunities’ in August 2013 during a nationwide strike against 
trade agreements and fuel prices; and education in May 2014 during a nationwide teachers strike affecting nearly 9 million students. 





C L I M A T E  &  R E S I L I E N C E
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FEASIBILITY STUDY: SUPPORTING FOREST AND  
PEAT FIRE MANAGEMENT USING SOCIAL MEDIA 
PARTNERS: UN OFFICE FOR REDD+ COORDINATION IN INDONESIA (UNORCID) 

PROGRAMME AREA: CLIMATE & RESILIENCE 

FOREST AND PEAT FIRES IN INDONESIA 

Every year, forest and peatland fires spread across Kalimantan and 

Sumatra, particularly as a result of peatland drainage and 

conversion of land to palm oil cultivation. Besides the damage 

caused to biodiversity and the function of forest and peatland 

ecosystems, these fires have health and financial implications.  

Fires on peatland are the cause of the widely observed ‘brown 

cloud,’ which extends from Indonesia over neighbouring Southeast 

Asian countries. This cloud consists of suspended particulate 

matter (haze), which is linked to significant respiratory health 

problems, premature death from exposure, biodiversity loss and 

tremendous release of carbon dioxide into the atmosphere. 

Over 10 million people in Southeast Asia are affected by haze, and 

700,000 die every year due to air pollution in the region (Xu, 

2013). One of the most damaging haze events in history, the 

Indonesian forest and peat fires in 1997–1998, are estimated to 

have caused over $4.5 billion in damage across the region, most of 

this attributed to health costs (Frankenburg et al. 2005).  

During haze events, it is critical for emergency response agencies 

and government organisations to have timely information about 

affected populations. Previous studies have found that social 

media can be an effective channel for both gathering and 

disseminating information during disasters (Vieweg, 2012; Tresoldi, 

2013; Nigam, 2010; Morgan, 2010).  As an initial step towards 

employing social media analysis as a means of supporting 

emergency response in Indonesia, Pulse Lab Jakarta set up a 

baseline study of social media conversations on Twitter during and 

immediately after three fire-related haze events in Indonesia 

between 2011 and 2014. This study was supported by the UN 

Office for REDD+ Coordination in Indonesia (UNORCID).  

ANALYSING SOCIAL MEDIA DURING FIRES  

This study analysed tweets during the following forest and peatland 

fire events in two provinces in Sumatra and Kalimantan that took 

place between 2011 and 2014. 1) CENTRAL KALIMANTAN (August–

September 2011) 2) RIAU (June 2013) 3) RIAU (February–March 

2014) 

 

The above image shows peat land fires in Pulang Pisau, Central Kalimantan 

Pulse Lab Jakarta identified keywords in Bahasa Indonesia to 

explore the cause, event, impact and emergency response effort 

related to a specific fire/haze event in Riau (Sumatra) or Palangka 

Raya (Kalimantan Tengah). Examples of these keywords include:  

CAUSE OF DISASTER (e.g. logging, El-Niño, global warming) OR 

EVENT OF DISASTER (e.g. forest fire, peat fire, haze disaster) OR 

DISASTER IMPACT (e.g. respiratory infection, wildlife threat,  

forest damage, air pollution) OR 

EMERGENCY RESPONSE EFFORT (e.g. law, emergency) AND 
LOCATION (e.g. Sumatra, Riau, Kalimantan, Palangka Raya) 

These taxonomies were used to filter tweets during a specific haze 

event during the period of 1 January 2011 through 30 June 2014. 

SUMMARY  
A feasibility study was conducted by Pulse Lab Jakarta on the use of real-time information from social media during forest and peat fires 
haze events to support emergency response management in Indonesia. Specifically, the study sought to explore early signals from Twitter 
relating to major forest fires or haze events with a view to understanding the relation between communications trends and on-the-ground 
events. The results of the study demonstrated that Indonesians tweet significantly more about haze during and immediately after major 
fire events. During the February to March 2014 haze crisis in Riau, people tended to tweet mostly about the status of fires and support 
from the government. It is recommended that further research be conducted to find additional ways to extract useful information from 
social media, combine social media signals with other sources of digital data for real-time insights on disaster impact and human 
wellbeing, and integrate real-time social media data with current operational information flows used during disaster response to support 
more timely and effective emergency response and recovery efforts. 

HOW TO CITE THIS DOCUMENT: 
UN Global Pulse, 'Feasibility Study: Supporting Forest and Peat 
Fire Management Using Social Media', Global Pulse Project 
Series, no.10, 2014. 
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The following are examples of relevant tweets in Bahasa Indonesia 

with English translation: 

• “Polda Riau Usut Pembalakan Liar di Hutan Konservasi Harimau” 

(Riau Police Department investigates illegal logging in the Tiger 

conservation forest) 

• “Laju kerusakan Hutan Riau 188 Ribu Hektar per Tahun”  

(The deforestation in Riau reach to 188K hectare per year) 

• “Suhu di Riau 36 Derajat Celcius, Picu 9 Titik Api” (The 

temperature in Riau reaches 36 Degrees C, triggering 9 hotspots) 

The extracted tweets were then classified into the following three 

categories based on the type of situational awareness, and then 

further divided into topics of discussion: 

1. PHYSICAL ENVIRONMENT (included topics such as status of 

haze, hotspots and air pollution) 

2. SOCIAL ENVIRONMENT (included topics such as related 

deaths/injuries, personal status/health of affected persons, crime 

activity, public health threats and need for food/water) 

3. SUPPORT (included topics such as government or NGO support, 

community assistance and private sector funding) 

INSIGHTS & OUTCOMES 
The results of this study showed an increased volume of relevant 

tweets during significant forest and peat fire-related haze events in 

the timeframe analysed. Specifically, a topical analysis of over 

4,000 tweets was conducted to understand which topics were 

most frequently mentioned during the February–March 2014 haze 

event in Riau. This analysis revealed common patterns between 

tweets and hotspots during a fire event. 
Overall, 53 per cent of the relevant tweets during this topical 

analysis were categorised as ‘physical environment’ awareness, 22 

per cent as ‘social environment’ awareness and 25 per cent as 

‘support’ awareness. The most frequently discussed topics focused 

on the status of forest fires, government support, hotspot status, 

support from the community and issues relating to law and crime.  

CONCLUSIONS 
This study demonstrated that Indonesians increasingly use social 

media during forest and peat fire-related haze events. The topical 

analysis demonstrated the potential for social media data to 

support emergency response efforts by providing real-time insights 

relating to public concerns and conversations. 
Combining Twitter analysis with other real-time data sources such 

as remote sensing, mobile phone calls to emergency phone 

numbers or mobility traces could provide additional insights on 

disaster impact and recovery on the ground. Further research 

could be conducted to assess how Twitter can be used to verify 

information channels or serve as an early warning mechanism for 

improved emergency response and management. In addition, 

future work could explore how social media analytics can be used 

to inform disaster risk mitigation systems by providing additional 

information on community behaviour and elucidating factors that 

contribute to vulnerability of communities to forest and peat fire 

events.  

 

IMPLICATIONS & RECOMMENDATIONS 
• This study showed that the volume of tweets about haze 

in Indonesia increased significantly during forest and peat 
fire haze events. Comparing the dynamics of time-series 
hotspot data and twitter posts during the February–March 
2014 Riau haze event revealed similar patterns. 

• Further analysis revealed several popular topics led 
Twitter communications during the February–March 
2014 Riau haze event. This information could be used as 
a potential alternative means to develop timely situational 
analysis during disaster response phase. 

• In addition to extracting useful information from social 
media during emergencies, it is recommended to 
integrate real-time information from social media into 
current information sources during emergency response. 

• There is a potential to combine the real-time fires/haze 
disaster information from satellite imagery data, which 
can provide early warnings about hotspots using spatial 
information with communication data, the latter serving 
as ‘information verification’ relating to what happens in 
real-time on the ground. 
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of Forest Fires in Indonesia. Demography, 42(1), pp.109-129. Available at: 
http://link.springer.com/10.1353/den.2005.0004 

Morgan, J. (2010) Twitter and Facebook Users Respond to Haiti Crisis. 
BBC News. http://news.bbc.co.uk/2/hi/americas/8460791.stm 

Nigam, S. (2010) How Social Media Helped Travelers During the Iceland 
Volcano Eruption. Mashable. http://mashable.com/2010/04/22/social-
media-iceland-volcano 

Tresoldi, J.A.C. (2013) Social Media Maps a Volcano’s Aftermath. ESRI. 
http://www.esri.com/esri-news/arcnews/spring13articles/social-media-
maps-a-volcanos-aftermath 

Vieweg, S. (2012) Situational Awareness in Mass Emergency: A Behavioral 
and Linguistic Analysis of Microblogged Communications.  

Xu, Peng et al. (2013) The Lancet, Volume 382, Issue 9910, 2067.  

Indonesia's forest fires feed 'brown cloud' of pollution choking Asia's cities. 
(2014) The Guardian. http://www.theguardian.com/environment 
/2014/mar/23/indonesia-forest-fires-pollution-asia 

 

The figure above shows discussion topics of tweets during the February 

to March 2014 haze event in Riau Province. 
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USING TWITTER TO MEASURE GLOBAL  
ENGAGEMENT ON CLIMATE CHANGE 
 
PARTNER: UN SECRETARY-GENERAL’S CLIMATE CHANGE  
SUPPORT TEAM 
PROGRAMME AREA: CLIMATE & RESILIENCE 

BACKGROUND 

The UN Secretary-General convened over 100 Heads of State and 

world leaders in business and civil society in September 2014 for 

the first Climate Summit. Leaders made bold announcements on 

climate action, paving the way for a global climate conference to be 

held in Paris in December 2015. 

Global Pulse worked with the Secretary-General’s Climate Change 

Support Team to develop a tool for monitoring real-time social 

media engagement in the months leading up to and following the 

Climate Summit. Seeing how much people around the world were 

talking about climate change, and in what contexts, could be 

useful both for developing communications to target priority 

regions and informing decision makers on what citizens are most 

concerned about. 

Monitoring volume and content of tweets about climate change 

over time could show how Twitter activity changed during the 

public communications build-up to the Climate Summit and other 

major climate-related events like the People’s Climate March held 

in several cities around the world on 21 September. The monitor 

could also reveal if volumes were sustained after the Summit or 

returned to baseline levels, which could indicate enduring or 

temporary engagement, and compare which topics were most 

discussed in different regions. 

USING TWITTER TO UNDERSTAND PUBLIC 
INTEREST IN CLIMATE CHANGE 

Twitter can be used as a proxy indicator of public interest because 

dialogue on social media is natural public conversation, as 

opposed to sponsored content or campaign messaging. The extent 

to which people talk about an issue such as climate change 

publicly (and the sentiment of such conversations) can be 

measured by filtering relevant tweets using a list of commonly used 

words and phrases. 

Conducting such an analysis can help establish baseline levels of 

online chatter, make it possible to understand how volumes 

change over time, reveal anomalistic spikes in conversation levels 

and investigate the correlation of such spikes with campaigns or 

events like the Climate Summit. 

Global Pulse developed a taxonomy of approximately 1,000 words 

and phrases related to climate change with support from the 

United Nations Framework Convention on Climate Change 

(UNFCCC), the Paris Institute of Political Science (Sciences Po) 

and the French Institute for Research and Innovation in Society 

(IFRIS). The taxonomy was used to filter over 15 million tweets in 

English, French and Spanish starting in April 2014. 

 

 

The graph above shows the daily volume of English-language tweets  
about climate change from April to November 2014. The two-day  
spike in September occurred during the People’s Climate March and 
Climate Summit. 

The volumes of relevant tweets in eight related sub-topics were 

also measured using the taxonomy to extract relevant tweets. 

These sub-topics were: politics/opinion, energy, economy, 

risk/disaster, agriculture/forestry, weather, arctic and oceans/water. 

For example, a tweet containing the phrases “global warming” and 

“sea level rise” would likely fall into the sub-topic of “climate 

change + oceans,” and therefore contribute to both the total 

volume of tweets about climate change and volume of tweets in 

“climate change + oceans.” 

The social media monitor can be viewed online at: 

http://www.unglobalpulse.net/climate/ 

SUMMARY 
Global Pulse developed a real-time social media monitor to measure and explore online discourse about climate change in support of 
the United Nations Climate Summit in September 2014. The publicly accessible monitor analysed tweets in English, Spanish and 
French on a daily basis to show the volume and content of tweets about climate change across a range of topic areas such as economy 
and energy. Measuring and visualising public tweets over time created a baseline of engagement, and showed a significant increase in 
discussions about climate change around the Climate Summit. By providing a tool for comparing interest level between topics and 
regions, and monitoring the social media impact of climate-related public communications and events, the monitor could be used to 
measure awareness, support climate policy decision-making and to drive further public engagement. 

HOW TO CITE THIS DOCUMENT: 
UN Global Pulse, 'Using Twitter to Measure Global Engagement 
on Climate Change', Global Pulse Project Series, no.7, 2015. 
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The graph above shows the daily volumes of English-language tweets about 
climate change and various related sub-topics. 

In addition to volumes and topics, the monitor also measured: 

• Hashtags used in tweets about climate change 

• Top accounts mentioned when people tweet about climate change, 

such as @guardian or @youtube 

• Top accounts that have tweeted most about climate change 

• Top domains most often linked to tweets about climate change, 

such as facebook.com or bbc.co.uk 

• Top tweets based on number of retweets and number of followers 

• Sentiment of tweets about climate change (positive and negative) 

• Country-level volumes comparing how different countries tweet 

relative to one another about each sub-topic 

• Google search trends (how often four popular climate-related 

search terms are entered, or “Googled,” and how popular these 

terms are in different regions) 

 

The sentiment graph above shows the volume of positive and negative 
tweets about climate change (left axis is number of tweets). The largest 
spike on 5 June takes place on World Environment Day, and the second 
spikes in September indicate the Climate March and Climate Summit. 

INSIGHTS & OUTCOMES 

During the week of the Climate Summit, tweets about climate 

change reached unprecedented levels around the world.  

Since April 2014, the baseline volume remained at about 140,000 

English-language tweets per day. On the days of the People’s 

Climate March and Climate Summit in September, the volume of 

English-language tweets increased to over 400,000. Similar trends 

were observed in Spanish- and French-language tweets, with 

volumes rising three to four times. In the month following the 

Summit, the baseline level of tweets rose approximately 10-15%, 

indicating sustained levels of public interest and Twitter 

engagement in climate change. There was also a spike in positive 

sentiment on the day of the Climate Summit, indicating increased 

public approval. 

The sub-topics of ‘politics/opinion’ and ‘economy’ consistently 

showed the highest volume of public conversations about climate 

change, with key influencers often being politicians, celebrity 

entertainers or business leaders. Understanding top influencers on 

Twitter in near real-time helped support communication efforts to 

target messages in different regions, disseminating information by 

leveraging the reach of key influencers. 

For example, the most often mentioned Twitter accounts in public 

tweets about climate change included five news media sites, which 

validated which news outlets could be most effective to reach 

engaged audiences. As another example, the monitor showed that 

@Greenpeace was quantitatively one of the most influential Twitter 

accounts during the months leading up to the Summit. This 

information prompted the UN Secretary-General’s Climate Change 

Support Team to engage Greenpeace to post tweets supporting the 

Summit using the related hashtag #climate2014. 

Lastly, the monitor provided insights about regional priorities within 

the context of climate change. An interactive map shows which 

countries tweet comparatively about different topics, combining 

tweets from all three languages. This tool shows at a glance where 

people tweet most about different issues, and also provides 

detailed country profiles (how many tweets were located to each 

country, and about which issues). 

CONCLUSIONS  
This social media monitor provided a tool to measure public 

engagement on Twitter before, during and after the Climate 

Summit. Understanding the baseline volume of tweets made it 

possible to measure the sustained rise in engagement following the 

Summit. The monitor also demonstrated the potential of 

understanding public opinion in real time about climate change 

and related topics, and seeing how key influencers drive public 

discourse in real-time. 

Knowing which sub-topics were publicly discussed most, and in 

which countries these conversations took place, could help 

advance climate policy and action on the ground, and develop 

communications targeted for geographic or topical relevance. 
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FEASIBILITY STUDY: IDENTIFYING TRENDS IN DISCRIMINATION  
AGAINST WOMEN IN THE WORKPLACE IN SOCIAL MEDIA 
 
 
PARTNER: GOVERNMENT OF INDONESIA, INTERNATIONAL LABOUR ORGANISATION 
PROGRAMME AREA: GENDER 

BACKGROUND  
In Indonesia, as is the case in many other countries, women 

continue to face discrimination in the world of work, including 

access to training and employment and terms and conditions of 

employment.   Traditional ideas on what women and men should 

do persist and women continue to bear heavy and unequal care 

responsibilities, limiting their involvement in the labour market.  

Women’s labour force participation rate has been around 50-53 

per cent, while it has been 80-83 per cent for men in the past 10 

years. The proportion of workers in vulnerable employment is 

higher for women compared to men including higher proportion of 

women as unpaid family workers, and women are 24 percent more 

likely to be working informally than men. Women generally earn 

less than men and the gender wage gap is 35 per cent.  

Monitoring workplace discrimination can be challenging because 

both workers and employers seldom report incidents. Monitoring of 

public perceptions and discriminatory practices is traditionally 

conducted through surveys, which can be costly and time-

consuming. New sources of digital data have the potential to 

provide new insights on a population’s behavior in real-time, and 

can supplement existing monitoring and evaluation tools. 

The International Labour Organization (ILO) promotes social justice 

and internationally recognized human and labour rights, and helps 

advance the creation of productive and decent work for all around 

the world. The ILO Country Office for Indonesia (CO-Jakarta), in 

close partnerships with the Government of Indonesia and 

employers’ and workers’ organizations, oversees programmes in  

Indonesia and Timor-Leste, where employment issues are 

considered one of the priority development issues.  

Pulse Lab Jakarta worked with the Government of Indonesia and 

the ILO CO- Jakarta to analyse online perceptions of workplace 

discrimination as a potential complement to traditional surveys. 

MONITORING SOCIAL MEDIA FOR 
DISCRIMINATION AGAINST WOMEN IN THE 
WORKPLACE  
This project was designed as a feasibility study to test the existence 

and relevance of social media signals (in particular tweets) for real-

time monitoring of workplace discrimination. Topics included:  
1. Permission to work: There is a perception that women need 

the permission of their husbands or families to be able to 

engage in productive employment. 

2. Appropriateness of work: Many women in Indonesia are 

constrained by the types of employment they are able to 

engage in, which varies at different ages and stages in their 

lives. E.g. some married men may prefer that their wives 

remain at home rather than working in the formal economy. 

3. The burdens of working women: Having children and working 

can be especially challenging for women in Indonesia. Finding 

childcare can be difficult, and women with domestic duties 

may feel they do not have time to engage in employment. 

4. Discrimination in job requirements: Some job recruiters 

explicitly request ‘attractive’ women or women of a specified 

height or weight, or request that only men apply in job 

vacancy advertisements. 

5. Lack of skills or education: A lack of formal education or 

vocational skills, or inability to pay or enroll in education, can 

impact a woman’s ability to work. 

6. Cost to access employment: Some employers or recruiters 

require women to pay an ‘informal’ fee to obtain a job.  

7. Home-based workers: Many home-based workers are 

vulnerable to exploitation, often without written contracts or 

standard working conditions or protections. 

8. Sexual harassment in the workplace: Sexual harassment can 

be perpetuated against both women and men. However, the 

majority of cases of sexual harassment in the workplace are 

perpetuated by men against women as women often do not 

have equal status as men.  

SUMMARY  
In collaboration with the International Labour Organisation (ILO) Country Office for Indonesia, Pulse Lab Jakarta conducted a feasibility 

study to explore online data as a source of real-time signals of discrimination against women in the workplace. Keywords were used to 

filter public tweets related to discrimination, identifying four topics with significant volume of discussions (over 100,000 tweets over three 

years); discrimination in job requirements, permission for women to work, perceptions on appropriateness of different types of work for 

women, and the multiple burdens of working women. The study found that, using these keywords, signals were not strong enough in 

ILO’s priority focus areas in Indonesia. Therefore, the tweets analyzed in the research did not lead to conclusive results. While most of 

the identified tweets corresponded to discriminatory job requirements, weak signals from messages coming from directly affected 

populations may imply that it is common for women workers to keep silent about their experience related to discrimination and violence 

in the workplace for various reasons including fear of losing the job and facing further discrimination.  

HOW TO CITE THIS DOCUMENT: 

UN Global Pulse, 'Feasibility Study: Identifying Trends in Discrimination 
Against Women in the Workplace In Social Media', Global Pulse Project 
Series no.11, 2014'. 
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In order to extract relevant conversations from Twitter, a keyword 

taxonomy was developed for each topic in the Bahasa Indonesia 

language. Tweets containing words from the taxonomy were 

filtered, and then analysed for volume and content using a social 

data analytics platform called Crimson Hexagon. 

Tweets from January 2010 to August 2013 were analysed to 

identify which topics provided sufficient volume of tweets to 

analyse further as potential signals of perceptions, opinions and 

incidents of discrimination. 

INSIGHTS & OUTCOMES 

The feasibility study found that four topics returned a sufficient 

number of relevant tweets for further exploration: 

1. Permission to work (3K tweets) 

2. Perceptions regarding the appropriateness of work (5K tweets) 

3. The multiple burdens of working women (21K tweets) 

4. Discrimination in job requirements (78K tweets) 

Online signals were extracted from conversations about the need 

for women to have permission to work from husband and family 

members. Others talked about continuing to work after marriage. 

 

More than half of the tweets collected about perceptions of the 
appropriateness of work were relevant to this topic. For example, 

many public conversations included concerns about recently 

promoted research warning that long-term night shifts could put 

women at risk of cancer. 

 

There were many conversations relevant to the multiple burdens of 
working women such as caring for children and other domestic 

responsibilities. For example, discussions expressing concerns 

about the double standards of women who work were identified, as 

well as a widely shared questionnaire asking people about their 

preference for a ‘career woman’ versus ‘housewife.’ There was a 

mix of differing opinions in responses to the questionnaire, some 

women noting they could juggle both career and family.  

 

The topic of discriminatory job requirements, which included 

physical attributes, the obligation or interdiction to wear a jihab, 

and gender was also widely discussed. Most of the tweets 

extracted announced job postings rather than expressing public 

opinion. A more detailed definition and keyword taxonomy of what 

is considered to be discriminatory in the specific context of job 

requirements would be needed for more comprehensive analysis of 

the conversations within this topic. 

  

 

CONCLUSIONS 

This study demonstrated that social media could provide real-time 

information related to discrimination against women for certain 

topics in the Indonesian workplace. 

Four topics could be further analysed as a supplemental source of 

insights about discrimination. In particular a large number of 

messages about discriminatory job requirements needs further 

exploration. The study found that social media was not well 

developed as a source of information on the other four topics. 

The study also noted an increasing volume of relevant tweets over 

time. As of December 2010, there were only 17 tweets (0.002% of 

the total) related to workplace discrimination against women in 

Indonesia. By 2013 the number of relevant public tweets exceeded 

10,000 per month, revealing a dramatic increase in public 

engagement on social media. 

Ultimately, this feasibility study showed the possibility of using 

social media for real-time information related to public concerns 

and opinions, which could be integrated into existing methods of 

monitoring and evaluation. 

REFERENCES:  

Identifying trends around workplace discrimination using social media 

(2014) UN Global Pulse. http://www.unglobalpulse.org/workplace-

discrimination-indonesia.  ILO Indonesia: About the Office (2014) ILO. 

http://www.ilo.org/jakarta/aboutus/lang--en/index.htm 

IMPLICATIONS & RECOMMENDATIONS 
• Four of the analysed topics about gender discrimination 

should be investigated further- in particular messages related 
to discriminatory job requirements and about the conciliation 
of work and family for women. A more detailed subtopic 
classification and extension to other social media platforms 
that might be appropriate. 

• The study showed increasing volumes of relevant online 
conversations over the three years of data analysed, which 
reveals opportunity for further research as greater volumes of 
social media data become available for exploration. 

• Appropriate mechanisms at workplace should be established 
to address gender discrimination and violence at workplace. 
Monitoring cases might be complemented by digital tools.   

BAHASA INDONESIA 

Gw pernah jg loh diminta resign kerja sama suami. Dan gw 
nurut. Sampe akhrnya gw masuk kerja lagi pun atas ijin 
beliau. 

ENGLISH 

One time my husband asked me to resign my job, and I just 
follow his suggestion. After that I got a new job, also with his 
permission. 

BAHASA INDONESIA 

Waduh, jgn smpe, Wanita Kerja Malam, Rawan Kanker 
Rahim!!! 

ENGLISH 

Oh please don't let me get this! Women doing night shift work 
are at high risk of cervical cancer!!! 

BAHASA INDONESIA 

Pilih mana Perempuan Karir Ibu Rumah Tangga 

ENGLISH 

Which one you choose, career woman or housewife? 

BAHASA INDONESIA 

LOWONGAN KERJA #Bag. Kasir. syarat : 1. Perempuan 2. 
Menarik 3. Pendidikan min. SMEA / SMA 4. Umur max. 23. 

ENGLISH 

Job vacancy: Receptionist position, Requirements: 1. Woman, 
2. Attractive, 3. Min. Education High School, 4. Max Age 23. 





E C O N O M I C  W E L L - B E I N G
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ESTIMATING MIGRATION FLOWS USING  
ONLINE SEARCH DATA 
 
PARTNER: UNITED NATIONS POPULATION FUND (UNFPA) 
PROGRAMME AREA: ECONOMIC WELLBEING

BACKGROUND 

Information on the spatial distribution and population movement is 

an integral aspect of global development. Migrants contribute to 

local development by transferring both cultural and economic 

capital. Remittances are one of the most tangible and measurable 

outcomes of migration. By working abroad and sending money to 

their families back home, migrant workers play an important role in 

enhancing development and reducing poverty in their countries of 

origin, as well as contributing to the economic prosperity of their 

countries of destination. 
Reliable and timely information on international migration flows is 

critical for developing policies that represent the needs of the 

population, from transportation to social services, programme 

planning and implementation, and monitoring and evaluation. 

However, there are many inconsistencies in international migration 

data. (UNSD, 2004) It is often out of date, consolidated on a yearly 

basis. Definitions of migrants are inconsistent between countries. 

Demographic information, especially on gender, is rarely tracked. 

In some cases, migration data is simply non-existent. 
To address these challenges, a new field of migration research is 

emerging. Big data presents new opportunities for understanding 

migration through these ‘digital traces.’ It is hypothesised that 

migration flows can be inferred from volumes of online search 

queries implying the intent or interest in migration. Previous work 

has had proven success in using search volumes to predict flu and 

Dengue fever outbreaks, economic indicators and unemployment. 
The United Nations Population Fund (UNFPA) is committed to 

working with governments, the UN System, non-governmental 

organizations and civil society to improve migration data by 

building capacity to plan and implement policies and programmes 

and strengthening partnerships to enhance understanding of the 

complexity of migration flows and their links to development. 

Global Pulse conducted this study in partnership with UNFPA and 

in alignment with these objectives.  

ANALYZING ONLINE SEARCH QUERIES TO 
COMPLEMENT MIGRATION DATA 

This study explores the feasibility of using online search data for 

insights on migration, and if search data can serve as proxies for 

migration indicators to augment existing information gathered by 

household survey or other official statistical analysis. 

This research analysed search queries against official data on 

migrant arrivals into Australia from January 2008 to December 

2013, disaggregated by country. The query data was extracted 

from the Google search engine. Monthly volumes of searches were 

collected for a set of queries relevant to employment (such as 

‘work visa’ and ‘jobs in Melbourne’) in the same time period as the 

migration statistics. 

Relevant search queries that were derived from Google Correlate, a 

tool used to find search terms that match a time series, and 

originated in Australia from 2008 to 2013 were analysed over time 

and correlated with monthly migration data from the Australian 

Bureau of Statistics. 

 
The graph above shows the migration trend from India to Australia from 
January 2008 to December 2013 (blue line) and Google search activity 
from India for the query ‘jobs in Melbourne’ (grey line). 

SUMMARY 
This study was conducted in partnership with the United Nations Population Fund (UNFPA) to explore how online search data could 

be analysed to understand migration flows. Using Australia as a case study, Google search query data from around the world was 

disaggregated by country and compared to historical official monthly migration statistics provided by UNFPA. Correlations were 

observed between relevant search queries (for example, searching for ‘jobs in Melbourne’) and official migration statistics (number of 

people who migrated to Melbourne). In particular, queries from specific locations in Australia related to local employment opportunities 

showed highest correlation. The research findings point toward new possibilities for further exploration into using online and other 

digital search data as proxy for migration statistics. 

HOW TO CITE THIS DOCUMENT: 
UN Global Pulse, 'Estimating Migration Flows Using Online 
Search Data ', Global Pulse Project Series no. 4, 2014. 
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INSIGHTS & OUTCOMES 

The outcomes of this study highlight the potential relationships 

between online search queries and employment and job 

opportunities. 

• Online searches are a potential proxy indicator of employment 
opportunities: In many cases, a clear correlation was found 

between search queries relating to specific places in Australia 

and actual job opportunities. This outcome could help augment 

official economic statistics about where employment 

opportunities are located. 

• Search queries can help measure the underemployed: A strong 

correlation was found in how people in different countries search 

for job opportunities, particularly across regions. This could 

support efforts to estimate not only the number of people who 

are unemployed, but also people that are underemployed 

(official statistics often do not account for factors such as partial 

employment or job dissatisfaction). 

• Local searches correlated highest with employment statistics: 
Queries from specific locations related to employment 

opportunities in those same locations showed the highest 

correlation to official migration statistics. This insight could help 

local governments assess unemployment more frequently, 

instead of waiting for annual survey data, which could drive 

more proactive and informed policy decisions. 

• Online search as proxy for migration statistics: The results of this 

study demonstrate the potential for online search volumes to be 

used as proxy for migration statistics. This implies that people 

interested in migrating conduct online searches to explore 

employment just prior to migrating, and thus search data could 

be used as proxy for intent to migrate. 

 

The graph above shows the trend in actual migration from Italy to Australia 
from January 2008 to December 2013 (blue line) and Google search 
activity from Italy for the query ‘work in Australia’ (grey line). The correlation 
value for migration from Italy to Australia with search query 'work in 
Australia' is r=0.74, p<0.001. 

It is important to note that confounding factors complicate the 

analysis; an increase in relevant search queries does not always 

translate into reliable migration information. For example, citizens 

of other countries are not all equally able to migrate. Visa 

regulations differ, quotas may apply and individuals may be 

dissuaded from migrating for reasons such as distance or lack of 

an established expatriate community. 

CONCLUSIONS 

The results of this study demonstrated that online search data 

could complement official migration statistics, or even serve as a 

proxy indicator, helping reveal migration flows and insights such as 

underemployment. 

While the outcomes of this research are promising, further 

research and more detailed projects are recommended to 

strengthen the case for using online search data in the 

international migration development and policy context. It is 

recommended to replicate this study with other destination 

countries that can provide comparable ground truth data. In 

addition, the ground truth data could be improved by 

disaggregating the purpose of the migration event, providing a 

breakdown of the number of entrants holding educational and 

work visas or seeking asylum. These measures would help test the 

robustness of the research results and refine the methodology. 

By partnering with companies like Google, Baidu and Bing to 

leverage resources like online search data for public good, the 

possibilities of using big data for challenges such as measuring 

unemployment can be expanded. In working with UN Global Pulse 

for this study, UNFPA gained an increased understanding of the 

challenges, opportunities and implications associated with big data 

for development. 

This study of migration flows to Australia showed both the potential 

utility and limits of using online search data to help improve the 

reliability, accessibility and frequency of migration data. 

IMPLICATIONS & RECOMMENDATIONS 
• This study evidenced the potential of online search data, 

specifically online search queries, to be used as proxy 
indicator for migration statistics, specifically in revealing job 
opportunities and underemployment. 

• Further research is recommended to test this methodology 
in other country contexts, and disaggregate (? Not clear) 
the official migration data used to further refine the results 

REFERENCES 

United Nations Demographic Yearbook Review (2004) United Nations 
Department of Economic and Social Affairs Statistics Division, Demographic 
and Social Statistics Branch. http://unstats.un.org/unsd/demographic/ 
products/dyb/techreport/migration.pdf 

Using Web Search Query Data to monitor Dengue Epidemics: A New Model 
for Neglected Tropical Disease Surveillance (2011) E. Chan et al PLoS One 

Predicting the Present with Google Flu Trends (2012) H. Choi and H. 
Varian Economic Record 

Quantifying the Advantage of Looking Forward (2012) T. Preis et al Nature 
Scientific Reports 

Google Econometrics and Unemployment Forecasting (2009) A. Nikolaos 
and Z. Klaus 
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MINING CITIZEN FEEDBACK DATA FOR ENHANCED 
LOCAL GOVERNMENT DECISION-MAKING  
PARTNERS: NTB PROVINCIAL GOVERNMENT, LAPOR! UNIT (OFFICE OF THE PRESIDENT 
OF INDONESIA)  

PROGRAM AREA: ECONOMIC WELL-BEING 

BACKGROUND 

Following the Reformasi movement, initiated in 1998, 

democratisation and decentralisation are central components of 

the Government of Indonesia’s policy platform. With greater 

administrative responsibilities and increased democratic 

accountability, local governments are looking for methods to collect 

and understand citizens’ opinions on public services and local 

development. 

Two citizen feedback systems exist for local governments; one 

managed by the central government and the other initiated by sub-

national administrations. LAPOR! (www.lapor.go.id) is the national 

complaint system in Indonesia to which a citizen can report any 

complaint in Indonesian, either via SMS or the internet. LAPOR! is 

designed to improve accountability and, in time, the quality of 

public services. Many local governments operate their own SMS-

based citizen feedback mechanisms alongside LAPOR!. 

In addition to formal citizen feedback mechanisms, social media 

platforms contain vibrant discussions within and between 

communities on issues of concern. An opportunity exists to 

supplement formal feedback with the passive feedback contained 

within public discourse on Twitter. 

For this project, Pulse Lab Jakarta combined data on citizens’ 

opinions from Twitter, LAPOR! and a local SMS-based feedback 

mechanism to provide structured insights for local decision-

makers. Nusa Tenggara Barat (NTB) province, one of Indonesia’s 

poorest regions, was the focus of this initiative due to the provincial 

administration’s interest in new approaches to public governance 

and due to the fact that it had been a major beneficiary of the 

Australia Indonesia Partnership for Decentralisation. 

DATA ANALYSIS OF MULTIPLE SOURCES OF 
CITIZEN FEEDBACK 

Three data sources were used for this project: two datasets from 

two active citizen feedback platforms (national- and provincial-level 

systems) and public posts on Twitter, which passively captures 

citizens’ opinions on local issues. When multiple types of data are 

combined, for example active and passive feedback from citizens, 

it is expected that a fuller picture of public opinion is available to 

decision-makers. 

 

In order to prepare the datasets relevant to NTB province, the 

geospatial information of each message was used to determine if a 

tweet was posted in NTB. The Twitter dataset was further refined 

by removing spam and other irrelevant tweets. Following this 

process, a combined total of over 92,000 messages were 

structured by 1600 filtering rules using over 350 keywords, which 

were informed by the ten national development priorities.1 

                                                        

1 The ten national priorities include food sufficiency, energy, maritime 
development, infrastructure and transportation, education, health, poverty 
alleviation, bureaucratic reform, tourism, and industry. 

Electric power continuity is a major development issue in NTB 

province. The following example presents different perspectives 

on the issue and highlights the value of multiple data sources. 

TWITTER “The power outage happened at dawn, electricity was 
restored at 2PM and yet now the outage happens again, PLN 
[the electricity company in Indonesia] does not understand.” 
 

LAPOR! “The power outage happens six times a day in 
Mataram, Nusa Tenggara Barat. Although, the duration of the 
power outage is less than a minute, it is really disturbing our 
activities and might break our house appliances. Need PT PLN 
attention to solve this problem.” 
 

SMS GATEWAY “Why do power outages frequently happen after 
the change of the Regent?” 

SUMMARY 
Like many middle-income countries, decentralisation is a national priority in Indonesia. As their administrative responsibilities and fiscal resources 
have increased, local governments have sought better evidence to inform policy. In this project, Pulse Lab Jakarta explored the contribution of 
advanced data analytics to local government decision-making by generating insights from a combination of existing complaint systems and passive 
feedback from citizens on social media. The results demonstrate the potential utility of (a) near real-time information on public policy issues and 
their corresponding locations within defined constituencies, (b) enhanced data analysis for prioritisation and rapid response, and (c) deriving 
insights on different aspects of citizen feedback. The publication of citizen feedback on public-facing dashboards can enhance transparency and 
help constituents understand how their feedback is processed. 

HOW TO CITE THIS DOCUMENT: 
UN Global Pulse, “Mining Citizen Feedback Data for Enhanced 
Local Government Decision-Making”, Global Pulse Project Series 
no.16, 2015. 



www.unglobalpulse.org • info@unglobalpulse.org • 2014      6 

 Twitter LAPOR! SMS 

Num. of msg. used 91,995 171 115 

Timeline June 2013-Dec 2014 Oct 2013 

Table 1: Number of messages used for this project and their date of 

submission. 

The next step involved the application of several analytical methods 

including volume analysis, text analysis, locational analysis, topic 

detection and anomaly detection, among others. 

INSIGHTS & OUTCOMES 

Visualising changing trends in the volume of messages provides an 

easy way to understand popular priorities and concerns in near 

real-time. In June and July 2013, a spike in comments and 

messages about poverty alleviation, in particular regarding the 

unequal distribution of a social protection programme, was 

identified along with locational information on where citizens raised 

the issue (see Figures 1 and 2). The locational information in 

particular proved useful to the NTB administration in planning its 

response. 

 

Figure 1: Dynamics of the volume of LAPOR! by the 10 national priorities 

 

Figure 2: A visualization based on the ten cities/regencies within the 

province (the darker the colour, the higher the density of messages 

classified as Poverty Alleviation) 

Some issues are inherently coupled, requiring multiple authorities 

to investigate and respond. The dashboard used word co-

occurrence analysis to identify linked problems. Some examples of 

issue coupling included:  

 

 

A volume analysis gives a good snapshot of current issues raised 

by citizens, but when the volume of messages is high across many 

issue areas policy-makers cannot easily determine which issues to 

prioritise. A simple but automatic anomaly detection method based 

on a dynamic threshold value was applied to the database in order 

to identify automatically sudden spikes. For instance, a sudden 

volume change on Government Aid (“Bantuan Pemerintah”) was 

identified, as shown in Figure 4, enabling prioritisation by decision-

makers. 

 

Figure 4: The dashboard automatically highlights priority issues 

CONCLUSIONS 

This project demonstrated the potential of using multiple sources 

of near real-time information for decision-making in local 

government, especially the value of combining active citizen 

complaints with passive opinions expressed via social media. 

The visualisation of complex datasets enables non-technology 

literate officials to process citizens’ feedback at low cost and at 

scale, as well as to prioritise trending issues based on enhanced 

data analysis. 

The project highlights the potential of existing datasets, but also the 

need to integrate new information management systems into 

national and local governance. It represents another step towards 

realising the potential of networked governance in Indonesia. 

IMPLICATIONS & RECOMMENDATIONS 
• Social media captures a richer array of issues than formal 

complaint mechanisms and should be considered an 

essential source of citizen feedback. 

• It is advisable that provincial administrations consider 

integrating real-time data from their formal feedback 

systems into the dashboard, as opposed to mining 

historical data. 

• The integration of additional data sources should also be 

considered when designing dashboards. 

• Whenever possible, provincial administrations should publish 

this type of citizen feedback dashboard in order to enhance 

transparency and to help constituents understand how their 

feedback is processed. 

FOOD SUFFICIENCY AND ENERGY SECURITY (TWITTER) 

“The brown rice and broccoli prices go up following the 
increase in fuel price” 

HEALTH AND POVERTY ALLEVIATION (LAPOR!) 

“Dear health minister, I have suffered heart disease for 14 
years. Is there any way for poor people to receive free surgery? 
Is there any possibility that the surgery will be free in future?”  
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USING TWITTER DATA TO ANALYSE  
PUBLIC SENTIMENT ON FUEL SUBSIDY  
POLICY REFORM IN EL SALVADOR 
 

PARTNER: THE WORLD BANK 
PROGRAMME AREA: ECONOMIC WELLBEING

BACKGROUND  

In April 2011, the Government of El Salvador removed a 

countrywide subsidy on liquid petroleum gas (LPG), the most 

common domestic cooking fuel. Instead of subsidizing prices at 

the point of sale, the new mechanism delivered an income transfer 

to eligible households, sparking the controversy. This policy reform 

resulted in a consumer price increase from $5.10 to $13.60 for a 

25-pound bottle of LPG.  

Although monthly income transfers were given to households with 

low electricity consumption of less than 200 Kwh per month, which 

was 94 per cent of the population, the reform was highly 

unpopular. Based on household surveys conducted by a national 

newspaper, in January 2011, only 30 percent of the population 

was in favor of the reform. This low satisfaction rate increased over 

the next eighteen months before stabilizing at 65 percent in favor 

in September 2013.  

A 2014 study investigated public perceptions and social dynamics 

of the fuel subsidy reform, illuminating issues and concerns related 

to the reform such as political partisanship, the level of information 

reaching communities about the reform and trust in the 

government’s commitment to deliver the subsidy (Calvo 2014). 

This background research prompted Global Pulse and the world 

bank to collaborate on a study to explore if social media data could 

provide similar or new insights on public opinion to potentially 

complement or substitute household survey data. 

USING TWITTER DATA TO ANALYSE PUBLIC 
PERCEPTION OF REFORM IN EL SALVADOR 
A comprehensive taxonomy of keywords related to the LPG subsidy 
reform was developed in order to filter Twitter for relevant content. 
Regional experts were consulted to ensure slang words and 
synonyms were incorporated into the taxonomy. The taxonomy was 
based on the five main topics of public concern reflected in the 
household survey data: 

 

• Lack of information: Tweets that expressed confusion over  

the subsidy 

• Partisanship: Tweets that mentioned a political party or ideology 

• Distrust of institutions: Tweets about the lack of trust in 

government and gas distributors to carry out the subsidy 

• Personal economic impact: Tweets about how the subsidy would 

affect the individual’s household economy or livelihood 

• Other: Tweets about the subsidy that did not fall into the other 

four categories, such as tweets about how the subsidy related to 

water or electricity 

Each tweet was simplified following a normalization process, such 

as replacing plural words by singular versions (e.g. “reforms” 

became “reform”). The taxonomy was used to filter the normalized 

tweets from periods before, during and after the reform. 

DATE 
DISTRUST 
INSTITU-

TIONS 

LACK OF 
INFORM-
ATION 

PARTIS- 
ANSHIP 

PERSONAL 
ECONOMIC 

IMPACT 
OTHER 

Jan 2011 24.2 12.1 20.2 10.5 45.2 

Apr 2011 24.7 13.4 19.0 22.5 27.5 

May 2011 21.1 5.0 13.5 18.0 44.4 

Aug 2011 22.6 9.5 6.0 8.3 36.8 

May 2012 10.1 5.0 14.4 5.0 28.8 

Aug 2012 27.1 15.3 116.5 10.6 64.7 

Sep 2013 10.1 5.8 5.8 2.2 58.0 

Results of manually categorizing the tweets by domain experts. Numbers 
are perceptages of the total tweets. Columns do not add up to 100%, as 
some tweets were assigned to more than one category. 

A subset of the filtered tweets was examined to assess relevance 

and refine the keywords. After three iterations, the final taxonomy 

provided a high signal-to-noise ratio, meaning a small proportion of 

tweets unrelated to the reform passed through the filter. 

Tweets were filtered a second time to isolate content originating 

from El Salvador by using the locations publicly expressed in user 

profiles. Once the analysis was completed, the household survey 

SUMMARY  
In 2011, El Salvador made policy reforms to a national subsidy on propane gas, causing widespread public disaffection and a series  
of strikes by distributor companies. The World Bank and Global Pulse collaborated on a research project analysing content and sentiment 
of tweets in order to better understand public opinion around the reforms. The study demonstrated that public opinion as expressed in 
social media could complement and potentially replace household survey data if none were available. While a decline in negative sentiment 
was observed around several issues, including the gas distributor strikes, household survey data from the same period showed an 
increase in positive sentiment on the reform. This discrepancy showed that analysing social media could help reveal unexpected impacts of 
issues and events related to policy. In the case of the fuel reform, the research findings showed that the distributor strikes might have contributed 
to changes in public perception more than previously acknowledged. 
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data that provided topics for categorising tweets was used as 

ground truth data to validate research findings. 

INSIGHTS & OUTCOMES 

This project proposed a methodology to automatically categorise 

each message depending on its topical content and sentiment 

(positive, neutral or negative). A small set of tweets was manually 

categorised to train the analytics engine to sort messages by 

content and sentiment. Then larger datasets could be analysed 

and sorted automatically. 

Several different methods of categorising tweets were tested and 

evaluated. By visualising the volumes and sentiments of tweets 

across categories over time, several insights became evident: 

• Central themes emerged in each category of the taxonomy. For 

example, the words ‘leña’ (firewood) and ‘cocinar’ (cook) were 

frequently associated to the tweets classified under the topic 

“lack of information,” indicating how uncertainty about the 

consequences of the subsidy could led to use of firewood. 

• In May 2011, sentiment about the reform categorised “personal 

economic impact” was negative. The household survey data 

from the same time period reflected a similar negative trend in 

public perception of the reform. 

• The research findings suggested that the gas distributor strikes 

that took place shortly after the fuel reform influenced public 

perception more than previously acknowledged because of the 

growing negative view of the distributors. 

• Messages expressed on Twitter were more critical of the subsidy 

reform than responses to the household survey. 

 
The figure above shows the evolution in sentiment from January 2011 
when the subsidy was passed to July 2013. Positive (green) and negative 
sentiment (red) gradually decreased, while neutral sentiment (yellow) 
increased over the time period. 

CONCLUSIONS 

The study showed the potential of analysing social media to better 

understand public opinion, as the sentiment observed could be 

compared with public opinion measured by household surveys. 

In household surveys, sentiment evolved from negative to positive, 

showing increasing satisfaction with the policy reform from January 

2011 to September 2013. However, the sentiment extracted from 

public tweets only showed a decline in negative sentiment and rise 

in neutral sentiment—but not an increase in positive sentiment. 

 
The figure above shows satisfaction rate over time based on household 

surveys conducted by La Prensa Grafica, the largest newspaper in  

El Salvador, with the y-axis representing the percentage of people 

expressing satisfaction. (Source: Calvo 2014) 

There are possibilities for further research using, and combining, 

other sources of data such as news media, blogs and social 

networks. Additionally, the tweets extracted for analysis could be 

filtered by demographic variables identified through their content, 

for example, by the user’s expressed gender or political affiliation. 

 

IMPLICATIONS & RECOMMENDATIONS 
• This research showed that analysis of social media could 

provide a useful complement to existing household survey 
data, and even potentially replace survey data if none were 
available in the context of wide policy reforms. 

• It is recommended that further research be conducted to 
validate and assess the replicability of the method used in 
this project by analysing public opinion of other reforms. 

• The study demonstrated that social media monitoring could 
be used to understand and provide real-time feedback 
about policy reform. Therefore it is recommended that 
policy makers consider the use of similar measurement 
tools in current evaluation and operational frameworks.  
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USING MOBILE PHONE ACTIVITY FOR DISASTER  
MANAGEMENT DURING FLOODS  
 
PARTNERS: GOV. OF MEXICO, UN WORLD FOOD PROGRAMME, TELEFONICA  
RESEARCH, UNIVERSIDAD POLITECNICA DE MADRID 
PROGRAMME AREA: HUMANITARIAN ACTION

MOBILE DATA FOR DISASTER MANAGEMENT  

The lack of timely, accurate information about movement and 

communications of affected populations during natural disasters 

can limit the effectiveness of humanitarian response. However,  

the growing ubiquity of mobile phones has revealed new 

opportunities for accessing such information. Real-time mobile 

phone data can provide valuable insights about the behaviour of 

affected populations during a disaster. For example, recent 

research has demonstrated the potential of mobile phone data to 

help model malaria outbreaks in Kenya (Wesolowski et al., 2012) 

and study population movements after an earthquake in Haiti.  

(Lu et al., 2011) 

By examining mobile phone activity data before, during and after a 

disaster, a baseline understanding of emergency behaviour and 

capacity to measure the rate of disaster recovery can be 

established. This research explored how mobile data can be used 

to understand the impact of floods on human behaviour using the 

2009 floods in Tabasco, Mexico, as a case study. 

A MULTIDISCIPLINARY CONSORTIUM 

Starting on 31 October 2009, the state of Tabasco received four 

days of record-breaking rainfall (800mm, which was four times the 

November average). The resultant floods affected more than 

200,000 people, and the state lost over USD 190 million in 

property damage. 

Access to timely data about how the floods were affecting the 

population would have been useful in allocating emergency 

supplies, understanding where to target public warnings and how 

people were responding to the flooding. 

Global Pulse worked with the Government of Mexico and several 

cross-sector partners to explore the potential of mobile data to 

provide such real-time information and access contextual 

information such as ground truth data from the Tabasco region, 

civil protection information and census data. Expert partners in 

data analysis and humanitarian aid were engaged to execute the 

project. 

Telefonica Research, division of a major telecommunications 

company in Mexico, collaborated with data scientists from the 

Technical University of Madrid to conduct research under the 

guidance of Global Pulse and with expert advice from the UN 

World Food Programme (WFP) specialists on humanitarian 

programmes and remote sensing. 

USING CALL RECORDS TO UNDERSTAND 
REACTIONS TO FLOODS 

This study used mobile phone data combined with remote sensing 

data (satellite images), rainfall data, census and civil protection 

data. The data was provided by local mobile network operators in 

the form of Call Detail Records (CDRs), which are digital records of 

phone transactions. CDRs are generated when a phone connected 

to the mobile network makes or receives a phone call, or uses a 

service such as SMS. 

The data used in the study covered the geographical area affected 

by the floods—Tabasco and part of Veracruz state—for nine 

months (July 2009 to March 2010). In order to protect customers’ 

privacy, the CDRs were aggregated and anonymised. 

Regional mobile phone activity during the Tabasco floods was 

compared with a baseline level of activity calculated with data 

collected the month prior to the floods from the same cell phone 

towers. Variation in the numbers of calls during floods compared to 

the baseline helped to show how affected populations behave in 

response to flooding. 

OUTCOMES & INSIGHTS 

This research demonstrated that mobile phone data has the 

potential to provide real-time information on human behaviour for 

SUMMARY 
Natural disasters affect hundreds of millions of people worldwide every year. Emergency response efforts depend on the availability of 
timely information, such the movement and communication behaviours of affected populations. As such, analysis of Call Detail Records 
(CDRs) collected by mobile phone operators reveal new, real-time insights about human behaviour during such critical events. In this 
study, mobile phone activity data was combined with remote sensing data to understand how people communicated during severe 
flooding in the Mexican state of Tabasco in 2009, in order to explore ways that mobile data can be used to improve disaster response. 
By comparing the mobile data with official population census data, the representativeness of the research was validated. The results of 
the study showed that the patterns of mobile phone activity in affected locations during and after the floods could be used as indicators 
of (1) flooding impact on infrastructure and population and (2) public awareness of the disaster. These early results demonstrated the 
value of a public-private partnership on using mobile data to accurately indicate flooding impacts in Tabasco, thus improving early 
warning and crisis management. 
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improved emergency management and humanitarian response. 

Insights gained from CDR analysis could also serve as a potential 

proxy indicator for flood impact and risk awareness. 

Several specific insights emerged from the study: 

• Mobile phone data can be highly representative of the population: 
The results of the CDR study were compared with the population 

distribution data from the 2010 census to measure the 

representativeness of the sample analysed using CDRs. The 

comparison showed a strong linear relation between official 

population statistics and population estimates based on CDR 

data. This validation shows the possibility of using mobile phone 

data as a proxy indicator of population in areas where other data 

sources are not available or reliable. 

• Civil protection warnings are not necessarily an effective way to 
raise awareness: A civil protection warning was issued on the 

day of highest rainfall. One might expect such a warning to boost 

communications activity, but big spikes in activity were only 

observed in two cell phone towers along the most affected road 

(both also suffered power outages soon after the warning was 

issued, making the finding somewhat inconclusive). This result 

did show that emergency warnings did not cause a significant 

increase in communication activity in the affected areas. 

• Mobile activity can provide signals of flooding impact: In the cell 

phone towers that did not show a spike in mobile activity during 

the emergency warning (which would indicate people making 

calls to spread the alert), the delay between highest rainfall and 

peak mobile activity was typically four days. This could mean 

that people communicated more as a result of the initial impacts 

of flooding, while the civil protection warning did not generate 

similar levels of awareness. This finding reveals important 

behavioural insights for emergency responders on how and 

when affected populations are made aware of a disaster. 

• The most calls were made from the most impacted areas: When 

analysed against the baseline activity, it was found that cell 

phone towers with higher variations in the number of calls made 

during the floods were located in the most affected locations. 

(For the sake of comparison, on Christmas there were similar 

variations in activity compared to the baseline, but across the 

entire Tabasco region as opposed to specific locations.) This 

shows that the population does communicate more than usual in 

the wake of a disaster. 

 

The plot above shows aggregated mobile activity for the cell phone towers 

closest to the floods. The yellow area indicates the time period of the floods. 

CONCLUSIONS  

The research findings demonstrated that real-time data on flood 

risk and public awareness is obtainable through CDRs, and could 

be a beneficial source of information for both emergency 

management and resilience assessment. 

Analysing mobile activity during floods could be used to potentially 

locate damaged areas, efficiently assess needs and allocate 

resources (for example, sending supplies to affected areas). 

Identifying cell phone towers in the most affected areas of flooding 

might also serve to improve and target public communications and 

safety alerts, as well as help measure the effectiveness of such 

early warning announcements. 

While it is clear that there is a need for further exploration and 

development of the methods used in this study, operationalizing 

data-driven decision making requires institutional capacities, policy 

frameworks and technological infrastructure that may not be in 

place within local or national disaster management offices. 

Further research is recommended to explore how long it takes for 

mobile activity to stabilize and return to normal levels after a 

disaster, as a potential indicator of the rate of recovery for 

resilience measurement. It could also add dimension to decision 

makers’ understanding of vulnerability and behaviour to combine 

analysis of CDRs with crowdsourced data from disaster-affected 

communities (for example, by conducting phone surveys via SMS).  
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THE FULL TECHNICAL REPORT ON THIS STUDY IS AVAILABLE: 

“Flooding through the Lens of Mobile Phone Activity." Pastor-
Escuredo, D., Morales-Guzmán, A. et al, IEEE Global Humanitarian 
Technology Conference, GHTC 2014. 

IMPLICATIONS & RECOMMENDATIONS 

• Aggregated and anonymised mobile phone data can be  
used to assess risk awareness, understand the effect of 
public communications such as disaster alerts and measure 
the direct impact of floods. 

• It is recommended that a more extensive validation of the 
results be conducted by examining other incidents covering 
similar disasters in other geographies. 

• Assessment of how information provided by mobile phone 
data could be integrated with the current standard 
information flows used during emergency response is 
recommended. 

• The study evidenced the potential value of public-private 
partnerships for mobile data sharing. Therefore it is 
recommended that a public-private partnership framework 
for mobile data sharing be developed that could be used in 
future emergency situations. 
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FEASIBILITY STUDY: ANALYSING LARGE-SCALE NEWS  
MEDIA CONTENT FOR EARLY WARNING OF CONFLICT 
 
PARTNER: UNDP 
PROGRAMME AREA: HUMANITARIAN ACTION 

BACKGROUND 

The nature of conflict is changing across the globe. Large-scale 

wars between two countries are now virtually non-existent, while 

new forms of violent conflict have emerged. Today’s conflicts are 

more likely to be asymmetrical, inter-communal, or linked to crime, 

and do not necessarily involve national armies. It is critical to 

understand the complex system of stakeholders and events that 

create and perpetrate such conflicts. 

However, understanding the relationships between different actors, 

and between particular actors and conflict-related events can be a 

challenge, requiring both knowledge of the cultural and political 

contexts and the ability to ‘step back’ and identify trends and 

patterns. 

The opportunity to gain insight into such trends has become 

possible through the analysis of large datasets, from new digital 

data sources such as social media, mobile phone networks and 

online news. However, in areas of conflict, human-generated data 

is often difficult to locate and access, and even harder to make 

sense of as events unfold. News media can provide a source of 

information about peoples’ opinions and moods, even if surveys 

and social media data aren’t available. 

UNDP works with local communities and governments to  

manage disputes through participation and dialogue, supporting 

efforts to prevent violence and peacefully resolve conflicts. 

Understanding stakeholder relationships to other actors and  

events is critical to ensuring UNDP provides relevant and inclusive 

support during conflict. 

Global Pulse worked with UNDP on a feasibility study to explore 

whether analysing large-scale news media data could complement 

existing approaches to understanding conflict.  

 

 

MINING NEWS MEDIA DATA FOR CONFLICT 
PREVENTION 

The dataset that was analysed is from The GDELT Project,  

a publicly available database supported by Google Ideas that 

monitors the world's broadcast, print, and web news in over 100 

languages. The dataset includes global news media records 

updated daily, comprising approximately 250 million records from 

1979 to 2011. 

Global Pulse focused on Tunisia as a case study country, analysing 

news media archives from the period immediately prior to and 

following the January 2011 government transition. Early warning 

signals of the revolution were identified and quantified. This study 

only covered articles that mention Tunisia, cities in Tunisia, main 

people or organisations from Tunisia, or similar. 

INSIGHTS & OUTCOMES 

The volume and tone of articles over time, as well as the type of 

actors and events covered, revealed a rapid increase in negative 

sentiment leading up to the departure of President Ben Ali. There 

was a similar pattern observed several months prior to the first 

recorded protests and the self-immolation of Mohamed Bouazizi. 

Starting in mid-December, the average tone of all articles referring 

to either the military or police was overwhelmingly negative, 

reflecting the changing roles played by these actors in-country as 

stability decreased. (Prior to the growing unrest, the references had 

largely been positive.) 

While such findings may not come as much of a surprise in 

retrospect, having a real-time awareness of these changing 

dynamics in 2011 could have potentially informed UNDP 

programming and support. 

 
 
 

 

 

SUMMARY 
A feasibility study conducted by Global Pulse with UNDP explored how data mining of large-scale online news data could complement 

existing tools and information for conflict analysis and early warning. Taking Tunisia as a test case, analysing news media archives from 

the period immediately prior to and following the January 2011 government transition, the study showed how tracking changes in tone 

and sentiment of news articles over time could offer insights about emerging conflicts. This study evidenced the considerable possibilities 

for further explorations into how mining of online digital content can be leveraged for conflict prevention. 
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CONCLUSIONS  

This study demonstrates how new digital data sources such as 

online news data could complement existing tools and information 

for conflict analysis and early warning. 

• Although there were a limited number of news articles prior to 

late 2010, limiting the ability to examine the decades prior to the 

transition, the findings of this study did recognise the key events 

that took place in Tunisia in the years before and months after 

the government transition and departure of former President 

Ben Ali. 

• Each individual event did not necessarily offer more than the 

existing knowledge of Country Office staff or HQ desk officers, 

but by measuring the magnitude (or average tone) of these 

events on a monthly (or even daily) basis, this data can provide 

immediately useful insights about the overall conflict-related 

trends in a particular country. 

• While certain outliers may need to be accounted for, the biggest 

monthly decline in tone in the entire dataset (1979–2011) took 

place one month before the departure of the nation’s long-

standing President. This finding suggests that analysing online 

news data could be integrated for a more comprehensive 

approach to conflict analysis and early warning. 

 

 

 

 

Further piloting is recommended to explore using online news data 

and other types of big data to strengthen UNDP’s understanding of 

conflict dynamics and ability to support effective conflict 

prevention. 

Social media data and anonymised mobile phone data present two 

other possible avenues for using big data to inform UNDP’s work in 

conflict prevention. While much of this research remains nascent, 

there are a growing number of examples where such data has 

been applied to practical conflict prevention efforts. Partnering with 

academia, think tanks and civil society is key to leveraging the 

expertise required to realize the potential of big data. 

In working with Global Pulse, UNDP gained an increased 

understanding of the opportunities and challenges associated with 

big data. UNDP is now working with technology company 

Recorded Future to pilot the use of social media analysis for early 

warning/early response, and continues to explore possibilities for 

augmenting conflict information with mobile data. 

IMPLICATIONS & RECOMMENDATIONS 
• This feasibility study demonstrated the potential of using 

large-scale news media data to monitor conflict and assess 
risks, complementing existing knowledge and information 
channels. 

• It is recommended that online news and other data types 
be explored as additional tools for conflict prevention and 
analysis by UNDP. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The above graph shows average tone in news articles mentioning Tunisia from 1996 to 2010. 
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FEASIBILITY STUDY: CROWDSOURCING  
HIGH-FREQUENCY FOOD PRICE DATA IN  
RURAL INDONESIA 
PARTNERS: UN WORLD FOOD PROGRAMME, UN FOOD AND AGRICULTURE  
ORGANISATION, PREMISE 

PROGRAMME AREA: FOOD & AGRICULTURE 

BACKGROUND 

The ability to monitor market commodity prices in real-time could 

provide critical information for policy decisions on food security 

and other economic issues. But not all countries have well-

established systems for accessing and monitoring price data, 

especially at a high frequency. New approaches in price 

monitoring could help to fill this data gap in developing economies.  

To complement existing monitoring systems, the feasibility study 

focused on remote areas, and on vulnerable consumer groups, 

through its targeting of informal markets. 

Success of the feasibility study hinged upon two key aspects: 

• The ability to create quickly a data capture network in Indonesia 

to provide accurate and frequent price data across a wide rural 

coverage area; and, 

• The ability to accurately capture price trends in the coverage 

area across an unstructured set of trade outlets. 

Global Pulse, through Pulse Lab Jakarta, worked with FAO and 

WFP, to define both the geographic areas and market “clusters” 

for the study, as well as the basket of items to capture through 

crowdsourcing, and collaborated with a technology company, 

Premise, to evaluate the efficacy of a distributed monitoring 

infrastructure. 

CROWDSOURCING FOOD PRICES 

Nusa Tenggara Barat, one of Indonesia’s poorest provinces, was 

selected for the study. Because of the rural nature of the province, 

the geographic clusters were comprised almost exclusively of 

informal, cash-only markets and stalls. The geographic scope of 

this engagement focused on the following areas: 

• SUMBAWA ISLAND (circa 87 inhabitants/kilometre)   

• LOMBOK ISLAND (not including Mataram City; circa 653 

inhabitants/kilometre) 

• MATARAM CITY (the most populated of the three areas; circa 

6,563 inhabitants/kilometre) 

The basket of commodities to be monitored was selected through a 

series of consultations with partners, which was informed by a 

review of national and provincial priorities on food security. The 

final list included staple foods, such as tofu, tempeh, chilies, 

mackerel and eggs, as well as liquefied petroleum gas (LPG). To 

produce quality price statistics, the network needed to generate a 

minimum of 30 price reports per commodity per week within each 

geographic area. 

The process involved recruiting local “citizen reporters” to upload 

food price reports using a customized mobile application built by 

Premise. The reports included commodity name, price, GPS 

location and measuring unit, as well as meta-information such as a 

picture. The reporters were recruited through social media 

advertisements which had a viral effect within the local networks of 

students. Reporters were rewarded with mobile phone credit or 

mobile money based on their contributions. More than 200 active 

users across NTB province were recruited, each of whom 

contributed more than one report per month. For quality control 

purposes, reporters exhibiting fraudulent activities (for example 

those submitting duplicate reports using multiple accounts) were 

identified by a mixture of automatic and manual approaches and 

deactivated. 

The size of the network of reporters, data fidelity and geographic 

coverage of the feasibility study demonstrated the potential of using 

crowdsourcing to collect food prices in Indonesia. These 

dimensions are explored in detail below. 

SUMMARY  
This feasibility study used crowdsourcing to track commodity prices in near real-time in areas where the availability of other data 
sources was limited. High-resolution and high frequency food price trends were derived from reports generated by “citizen reporters”. 
The study was conducted in Nusa Tenggara Barat, one of Indonesia’s poorest provinces, comprised almost exclusively of informal, 
cash-only markets and stalls. The study involved recruiting a trusted network of local citizen reporters to submit food price reports via a 
customized mobile phone application. The tested crowdsourcing method could be improved by developing a standardised approach to 
the “bunch measurement” of staples so that it could be effectively deployed in locations where standardised weights and measures are 
absent. Crowdsourcing technologies, which capture high frequency data on local trends, are best deployed in areas where traditional 
data collection methods are difficult or costly due to a lack of geographic proximity, high insecurity, or high food price volatility.  
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Figure 1: Screenshot of the Premise dashboard showing the locations of 

the 15,000 most recent reports on Lombok Island, Nusa Tenggara Barat 

Province. 

INSIGHTS & OUTCOMES 

More than 65,000 data points were collected and 2,650 unique 

trade outlets were referenced across Lombok Island, Mataram City and 

Sumbawa Island covering approximately 20,000 square kilometres. By 

week six the data exceeded the minimum required to accurately 

capture price trends across most basket items within the coverage 

area. 

 

Figure 2: Dashboard showing the time required for the network to generate 

sufficient data to accurately capture price trends across each food staple. 

The data can be mined for insights into which staples are driving 

increases or decreases in the price of the basket. In addition, the 

data were of sufficient density to enable the comparison of staple 

price trends between the coverage areas. 

 

Figure 3: Price data for vegetables, suggesting that they account for a 

significant proportion of the recent upward price movement. 

This study produced representative trend analysis and granular 

observation data in real-time. The project did, however, encounter 

challenges related to uniformity of measurement; in particular, the 

quantity of staples that informs the price quoted by reporters. The 

software addressed this issue by enabling contributors to quote 

prices in an array of standard measurements. 

CONCLUSIONS 

This study demonstrated that crowdsourcing of prices can 

complement existing monitoring systems, especially in areas where 

data are absent, whether based on geography or due to a 

particular staple being absent from official indices. 

The approach is analogous to computer-assisted personal interview 

applications, already widely used by national statistical offices in 

data collection. The crowdsourcing approach offers an added value 

in that it creates networks of reporters through social mobilisation 

and enables them to respond rapidly to data needs when required. 

At the moment, the absence of international or statistical 

guidelines, however, limits the value of this data source in 

providing comparable cross-country data as it is not yet subject to 

government auditing and quality assurance. 

The crowdsourcing method tested as part of the feasibility study 

could be improved by developing a standardised approach to 

“bunch measurement” of staples so that it could be effectively 

deployed in locations where standardised weights and measures 

are absent. 
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IMPLICATIONS & RECOMMENDATIONS 
• Crowdsourcing technologies, which capture high frequency 

data on local trends, are best deployed in areas where 

traditional data collection methods are difficult or costly due 

to a lack of geographic proximity, high insecurity, or high 

food price volatility. 

• In adopting approaches such as crowdsourcing through 

mobile applications, national statistical offices should 

consider technical, legislative and security issues, such as 

the stability of the application, the reliability of mobile 

networks, the security of confidential information 

transmitted, and the personal security of reporters. 

• If a crowdsourcing tool is provided by a private sector 

entity, the complementarity of the approach to official data 

collection systems should be emphasised, as the continuity 

of the database is conditional on the continued operation of 

the business. 

• During the design phase of a crowdsourcing project (or 

when designing for expansion of the approach into 

additional remote provinces), the level to which local data 

collection systems are absent or underperforming should 

be assessed in order to evaluate the potential of 

crowdsourcing for filling data gaps. 
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ANALYSING SEASONAL MOBILITY PATTERNS  
USING MOBILE PHONE DATA 
 

PARTNERS: UN WORLD FOOD PROGRAMME, UNIVERSIDAD POLITECNICA DE MADRID 

PROGRAMME AREA: FOOD & AGRICULTUR

BACKGROUND 
Patterns of population movements are often related to their 

livelihoods. For example, pastoralists migrate according to the 

grazing needs of their livestock, while other groups migrate to 

cities for work and then back to the country to prepare their land 

before the rainy season begins. Sudden changes in mobility 

patterns of vulnerable groups can indicate exposure to new 

shocks such as floods, loss of employment opportunities or 

adverse weather patterns. The growing ubiquity of mobile phones, 

especially among vulnerable populations, provides a new 

opportunity to analyse mobility patterns and create new early 

warning tools. 

Livelihoods in Senegal show a strong correlation with geographical 

location. Thirteen livelihood zones have been mapped to show 

where people broadly share the same livelihood patterns. For 

example, people who live near the ocean generally pursue fishing, 

while people in the inland regions are agro-pastoralist. 

Conventional methods of food security monitoring provide a 

detailed picture of mobility and livelihood patterns using historic 

survey data, but do not provide real-time information, which can be 

critical for timely response to shocks and early warning of emerging 

vulnerabilities. 

In this context, Global Pulse worked with the UN World Food 

Programme (WFP) and Universidad Politecnica de Madrid to 

explore how mobile phone data can be used to support food 

security early warning in Senegal. 

EXTRACTING MOBILITY PATTERNS FROM 
MOBILE PHONE ACTIVITY DATA 

Anonymised mobile phone data can be used to analyse 

population mobility by measuring the distances between the cell 

towers from where calls are made, which indicates movement of 

the caller. When these measurements are aggregated, patterns in 

mobility can be revealed at a population level. 

In order to explore how mobility patterns vary across seasons in 

Senegal, Global Pulse was provided access to one year of 

anonymised mobile phone data from Senegal in 2013 by French 

mobile network operator Orange through the Data for 

Development (D4D) Challenge. The analysis was performed at two 

time scales: 

1. Daily: The population’s daily movements between 

arrondisements (administrative districts) were computed and 

visualised to reveal the effects of particular events on mobility 

and geographic distribution of population movements 

throughout 2013. The figure below shows people returning 

home following the celebration of Grand Magal, an annual 

festival in the holy city of Touba. 

2. Monthly: Longitudinal mobility data was anonymised and 

aggregated to a monthly scale to analyse different migration 

patterns in each livelihood zone and arrondissement. An 

algorithm was used to group individuals in each livelihood 

zone who showed similar movement trajectories throughout 

the year, revealing several distinct ‘mobility profiles.’ 

 

SUMMARY  
Mobile phone data allows for the direct observation of population-scale mobility. In this study, the movements of populations in Senegal  
in 2013 were quantified using anonymised mobile phone data. Movement patterns among populations groups were extracted and 
visualised, which resulted in a series of mobility profiles from different regions of Senegal. These mobility profiles were compared with 
agricultural cycles and livelihoods of each region. Results of this analysis showed that for vulnerable population groups, changes in 
mobility patterns could indicate changes in livelihoods or coping strategies, or exposure to new shocks. Monitoring such changes in 
vulnerability in real time could be a powerful humanitarian early warning mechanism for informed decision-making and rapid response. 

HOW TO CITE THIS DOCUMENT: 
'UN Global Pulse, 'Analysing Seasonal Mobility Patterns Using 
Mobile Phone Data', Global Pulse Project Series, no.15, 2015.  

Line width is proportional to the number of people moving home. The size of 
each outer slice represents the people leaving each district. The large blue 
slice shows the majority of movement was from the district of Ndame, where 
the Grand Magal celebrat
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Monthly rainfall data was also calculated for each livelihood zone 

at different geographical and temporal resolutions using remote 

sensing data from NASA. This data was included in the 

dashboard and also compared against the mobility profiles, 

showing how population movements are related to rainfall levels.  

INSIGHTS & OUTCOMES 

The tool developed in this study could provide a detailed picture 

of the mobility patterns of populations as a function of their 

livelihoods. For example, this tool could be used to measure the 

relative size of the different populations that moved into the 

peanut production zone in central Senegal from other regions 

during the planting season. 

Within each livelihood zone, there are well-studied patterns of 
seasonal activities and population movements. For vulnerable 
population groups, changes to these known mobility patterns can 
indicate either changes in livelihoods or coping strategies, or 
exposure to new shocks. Hence, monitoring such changes can  
be a powerful early warning mechanism for decision-making  
and response. 

CONCLUSIONS 
Mobility patterns extracted from the data were visualised as 
mobility calendars in the same framework as seasonal monitor 
reports to ensure usability of the tool. Analysing this data could 
also help quantify short-term and unexpected population 
movements. 

As this study was conducted using data from 2013, a longer-term 
study using additional sources of data from multiple years is 
needed to fully develop the methodology and build a more robust 
baseline of seasonal mobility.

 

REFERENCES 

WFP Activities in Senegal (2014) UN World Food Programme. 
http://www.wfp.org/countries/senegal/operations 

Senegal Livelihood Zones (2011) WFP et al. http://www.fews.net/ 
sites/default/files/documents/reports/SN_Livelihoods.pdf 

Livelihood Zone Descriptions (2011) WFP/FAO/SE-CNSA/FEWS, 
Comprehensive Food Security and Vulnerability Analysis. 

www.fews.net/sites/default/files/documents/reports/sn_livelihoodzonedescr
iptions2011_en.pdf 

 

FOR MORE INFORMATION ON THE D4D CHALLENGE VISIT: 

http://arxiv.org/abs/1407.4885 

DATA VISUALISATIONS CAN BE VIEWED AT: 

http://pulselabkampala.ug/d4d-senegal 

THE FULL TECHNICAL REPORT IS ACCESSIBLE AT: 

P. Zufiria et al. Mobility profiles and calendars for food security and 
livelihoods analysis (2015) D4D Challenge proceedings, Netmob 2015. 

IMPLICATIONS & RECOMMENDATIONS 
• This project demonstrates how anonymised mobile phone 

data can be used to monitor human mobility. New early 
warning tools could be created with mobile data made 
available for development and humanitarian interventions. 

• It is recommended that a long-term study be conducted to 
establish a clear data baseline and methodological 
framework. 

• It is recommended to continue exploring a new policy 
framework for the use of mobile data for development and 
humanitarian action. 

The figure above shows an annual calendar of income generating activities mapped against the four most representative mobility profiles of population 
subgroups obtained from mobile phone data in the sylvo-pastoral livelihood zone in 2013. Each horizontal line inside the Mobility Profile boxes corresponds  
to an individual staying within (yellow) or traveling outside (black) this livelihood zone. Each Mobility Profile groups together individuals with similar mobility 
behaviours. Therefore, if over the course of the year, the boxes go from black to yellow, that population subgroup is entering the livelihood zone, while  
transition from yellow to black means that the subgroup is moving out of the zone. 
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NOWCASTING FOOD PRICES IN INDONESIA  
USING SOCIAL MEDIA SIGNALS 
 
PARTNERS: UN WORLD FOOD PROGRAMME, INDONESIA MINISTRY OF DEVELOPMENT  
PLANNING (BAPPENAS), KOREA ADVANCED INSTITUTE OF SCIENCE & TECHNOLOGY 

PROGRAMME AREA: FOOD & AGRICULTURE

BACKGROUND  
The ability to monitor market commodity prices in real-time could 

provide critical information for policy decisions on food security and 

other economic issues. However, not all countries have well-

established systems for accessing and monitoring price data, 

especially at a high frequency. New approaches in price monitoring 

could help to fill this data gap in developing economies. 

Pulse Lab Jakarta conducted a study to explore Twitter as a data 

source for building a real-time food price tracking model in Indonesia. 

Indonesia was chosen as the case study country for two primary 

reasons. First, official commodity price data is available on a daily or 

weekly basis, as the Indonesian government already uses a 

dependable monitoring system for commodity prices. The Ministry of 

Trade collects and publishes daily price information, and the 

Indonesian Bureau of Statistics (BPS) collects weekly commodity 

price information. Second, Indonesia is one of most-tweeting 

countries, both in terms of number of Twitter users and amount of 

generated content. 

USING TWEETS TO MODEL FOOD PRICES  
To refine the scope of the research study, four food commodities 

(beef, chicken, onion and chili) were selected to track. These 

commodities were chosen based on data availability and the country-

level priorities for food security monitoring in consultation with the 

Ministry of National Development Planning and World Food 

Programme (WFP) Indonesia. Data was analysed from June 2012 to 

September 2013, a timeframe of 15 months. 

In order to extract prices as quoted on social media, a taxonomy of 

keywords and phrases related to the four food commodities was used 

to extract relevant public tweets, which were filtered further for those 

tweets containing price quotes. Here is an example tweet in both 

Bahasa and English that mentions a food price: 

Pemerintah lagi sibuk! RT @promoasyik: Capai Rp 100 Ribu  
per Kg, Harga Cabai Rawit Merah Setara Daging http://bit.ly/1pUmUmo 

The government was busy! RT @promoasyik: Reaching Rp 100 thousand 
per kg, red chili is equivalent to the price of meat http://bit.ly/1pUmUmo 

 

A numerical filter was then used such to ensure the tweet price did 

not exceed a maximum allowable daily percentage price change 

(itself based on historical rates). This filter was validated through an 

examination of the historical series of official food prices (for example, 

a daily change of 3.5% was the largest change observed in the beef 

price dataset). The numerical model was also adapted to consider 

both the daily number of tweets and the divergence of prices reported 

in tweets from the last official price. 

Using the keyword and numerical filters to extract 41,761 relevant 

tweets, a statistical model was then built in which the proxy for daily 

commodity price was based on data including: 

• Model price from the day before, as quoted on Twitter 

• Volume of tweets (higher volumes of price quotes would make 

these quotes more credible) 

• Maximum daily price change rate 

This nowcasting model was compared with official food prices, 

aggregated daily across Indonesia. ‘Ground truth’ price data provided 

by the Ministry of Trade was aggregated across the entire country on 

a daily basis. 

INSIGHTS & OUTCOMES 

The model for nowcasting commodity prices gave high correlation 

with official food price statistics over the timeframe covered. 

The results of the model are shown in the table below: 

COMMODITY PEARSON CORRELATION COEFFICIENT 

Beef 0.87 

Chicken 0.81 

Onion 0.85 

Chili 0.76 

The research findings led to development of a near real-time food 

price index to extract daily food prices from public tweets.The 

following four graphs show the official commodity price (in red) 

compared with the statistical nowcasted price (in blue) from July 

2012 to October 2013.  

BEEF: The official beef price was relatively stable for the timeframe 

analysed, and the long-term price trend was accurately modeled 

SUMMARY 
This project explored how Twitter data can be used to ‘nowcast’ or provide real-time food prices. Pulse Lab Jakarta collaborated with 
Bappenas and WFP on the study, the outcome of which was a statistical model of daily price indicators for four food commodities:  
beef, chicken, onion and chili. When the modeled prices were compared with official food prices, the figures were closely correlated, 
demonstrating that near real-time social media signals can function as a proxy for daily food price statistics. This preliminary study  
paves the way for further research on how social media analytics can complement traditional price data collection by offering a faster, 
more affordable and efficient way of collecting real-time food prices. 
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(nowcasted prices remained close to real prices throughout the 

timeframe). 

14,473 tweets contained price quotes on beef. 

 

CHICKEN: The tool successfully modeled the price of chicken 

(“daging ayam”) with significant correlation for the duration. 

5,223 tweets contained price quotes on chicken. 

 

ONION: Onion (“bawang”) fluctuated the most of the four 

commodities. The model effectively tracked price variation around 

April 2013, but due to the low number of tweets containing price 

quotes in August did not provide a successful price proxy.  

1,954 tweets contained price quotes on onions. 

 

CHILI:  Chil i  (“daging sapi”) showed signif icant price 

correlat ion, although the proport ion of relevant tweet data 

was much lower than the other three commodit ies 

analysed.   

1,772 tweets contained price quotes on chili. 

CONCLUSIONS  

This study showed that Indonesians do tweet about food prices, and 

that those prices closely approximate official figures. A near real-time 

food price index, with prices nowcasted using social media signals, is 

an efficient tool with immediate utility for policymaking and economic 

risk management. 

• The study proved the potential accuracy of nowcasting by 

comparing prices extracted from public tweets with official market 

prices. 

• This tool could provide early warning for unexpected price spikes 

at much lower costs than traditional data collection. 

• The simple and replicable technical needs and methodology—

keyword taxonomy refined by numerical filters—allows for 

straightforward operational implementation and scaling. 

The nowcasting model could potentially be adapted to other types of 

commodities beyond the four food commodities analysed, or used in 

other languages and countries. More complex analysis methodologies 

to extract the information from the messages could be developed (eg. 

based on natural language processing) to improve the accuracy of 

the model. Finer-grained official price statistics would be necessary to 

conduct and validate a more detailed analysis (for example, by 

analysing price by location using social media geo-location 

techniques).  

IMPLICATIONS & RECOMMENDATIONS 
• This research shows the potential for nowcasting food 

commodity prices by extracting daily food prices from 
public tweets to generate a near real-time food price index. 

• The model prices correlated closely with official food price 
statistics over the timeframe covered, demonstrating the 
potential for social media signals to be used as a proxy to 
model food prices. 

• It is recommended this data mining approach is further 
validated and applied to other commodity prices, in new 
locations and using additional social data sources. 

• It is recommended to develop a framework for potential 
integration of near real-time indicators derived from social 
data into existing national statistics agency programmes. 

 
 

 

HOW TO CITE THIS DOCUMENT: 
UN Global Pulse, 'Nowcasting Food prices in Indonesia using 
Social Media Signals', Global Pulse Project Series no. 1, 2014. 
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USING MOBILE PHONE DATA AND AIRTIME CREDIT  
PURCHASES TO ESTIMATE FOOD SECURITY 
 
PARTNERS: UN WORLD FOOD PROGRAMME, UNIVERSITÉ CATHOLIQUE  
DE LOUVAIN, REAL IMPACT ANALYTICS 
PROGRAMME AREA: FOOD SECURITY & AGRICULTURE 

BACKGROUND 

More reliable and timely information on food security could be 

valuable for addressing challenges of food availability, volatility in 

food prices and emergency response. This study explores the 

potential of using mobile phone data to develop a real-time proxy 

indicator of food security that can be adapted for regions where 

standard household surveys (or early warning indicators) are not 

always possible or available. 

As mobile phones become ubiquitous, streams of data are being 

generated in new social and country contexts. Several recent 

studies have shown that aggregated and anonymised mobile 

phone data can provide proxy indicators of economic vulnerability. 

For example, the degree to which a user spreads their 

communications among many contacts (“social diversity”) was 

found to be a proxy for the variation of poverty levels within the UK 

population in a research study by Eagle et al. (2010). Correlations 

were observed when comparing mobility data and call volume with 

poverty levels in Latin American cities (Frias-Martinez et. al., 2012) 

and Côte d’Ivoire (Smith-Clarke et al., 2012). Preliminary research 

has also been conducted on correlating mobile phone measures 

with individual level mobile phone surveys on wealth and well-

being (Blumenstock, 2014). 

In this research, data from anonymised and aggregated mobile 

phone network meta-data collected in an East African country in 

2012 was compared with the results of a country-level food 

security survey conducted by the United Nations World Food 

Programme (WFP) during the same period of time, where 

approximately one household in five is food insecure. This study 

was conducted in collaboration with researchers from the 

Université Catholique de Louvain (UCL) and Real Impact Analytics, 

a Belgian big data analytics company. 

MOBILE DATA AS A PROXY INDICATOR  
FOR FOOD SECURITY 

Data was provided by a large mobile network operator in the form 

of anonymised Call Detail Records (CDRs), which are digital 

records of 

mobile transactions. CDRs are automatically generated when a 

phone connects to the mobile network to make or receive a phone 

call, or uses a service such as SMS. The record is logged by the 

mobile network operator and provides information about phone 

activity within a network. For this study, six months of CDRs and 

airtime credit purchases (including the time, date and value of 

each purchase) were analysed. 
Ground truth data was used from the results of a WFP survey 

conducted in March–April 2012 that reached 7,500 households 

across the country. A large correlation matrix was computed to 

compare 13 mobile phone variables to 232 food-related indicators 

to investigate which variables could be approximated to mobile 

phone data aggregated at a scale of 10,000–50,000 inhabitants. 

The Multidimensional Poverty Index, accounting for non-monetary 

poverty and reflecting deprivation along the education, health and 

standard of living dimensions, was also used for comparison. 

INSIGHTS & OUTCOMES 

High correlations were observed between several food 

consumption indicators and measures computed from airtime 

credit purchases, demonstrating the potential of top-up data to 

serve as a proxy socioeconomic indicator. 

The highest correlation value (0.89) in this study resulted from 

comparing a model using mobile data-derived indicators and the 

variable of money spent on food from the household survey. In 

examining the relationship between the consumption of each food 

item and top-up expenditure (measured by the average sum of 

airtime expenses per user over six months), different correlation 

values were observed ranging from no relation to very high 

correlation between certain food items and airtime expenses. 

SUMMARY 
This study assessed the potential use of mobile phone data as a proxy for food security and poverty indicators. It was conducted jointly 
with the UN World Food Programme (WFP), Université Catholique de Louvain in Belgium and Real Impact Analytics (a Belgian data 
analytics company). Data extracted from airtime credit purchases (or “top-ups”) and mobile phone activity in an East African country 
was compared to a nationwide household survey conducted by WFP at the same time. Results showed high correlations between 
airtime credit purchases and survey results referring to consumption of several food items, such as vitamin-rich vegetables, meat or 
cereals. These findings demonstrated that airtime credit purchases could serve as a proxy indicator for food spending in market-
dependent households. In addition, models based on anonymised mobile phone calling patterns and airtime credit purchases were 
shown to accurately estimate multidimensional poverty indicators. This preliminary research suggested that proxies derived from 
mobile phone data could provide valuable real-time information on the levels of several indicators related to food security, which could 
be integrated with early warning and monitoring systems, filling data gaps between survey intervals, and in situations where timely 
data is not possible or accessible. 

HOW TO CITE THIS DOCUMENT: 
UN Global Pulse, 'Using Mobile Phone Data and Airtime Credit 

Purchases to Estimate Food Security', Global Pulse Project 

Series no. 14, 2015. 
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In particular, the consumption of vitamin-rich vegetables, rice, 

bread, sugar and meat showed a very high correlation (>0.7) with 

airtime purchases. It is important to note that these highly 

correlated products are mainly bought in the market, not normally 

grown at home. Food items cultivated for personal consumption 

like cassava and beans show no relation with airtime purchases. 14 

FOOD ITEM (VARIABLE) CORRELATION RANGE 

Vitamin-rich vegetables (carrot, 
orange, sweet potato), rice, wheat, 
bread, sugar, meat 

[0.7–0.8] 

Eggs, oil, milk, butter, organ meat [0.5–0.6] 

Sorghum, ground nuts, seeds,  
fish, fruits, cooking banana,  
green leafy vegetables, beans, 
peas, maize, white roots, tubers, 
pumpkin, squash, cassava 

[0.0–0.4] 

White sweet potato -0.4 

The table above shows the correlation between consumption of foods and 

the sum of airtime credit purchases. 

This research generated a new model that provides a proxy 

indicator for Multidimensional Poverty Index (>0.8 correlation) 

based on aggregated and anonymised airtime credit purchase and 

mobile phone activity data. 

 
The scatterplot graph above shows the correlation between the 

Multidimensional Poverty Index and a linear combination of mobile phone 

variables (including airtime credit expenditures). 

CONCLUSIONS  

This research marks the first systematic comparison between 

airtime credit purchases and food-related household survey data. 

When aggregated at the sector level (10,000–50,000 inhabitants), 

the results demonstrated that mobile phone expenditure could be 

used as a proxy for food expenditures in market-dependent 

households,  

                                                        

14 The variable used in the analysis called “consumption of each food item” 
was based on results of the household survey question "How many times  
have you eaten [item] in the last 7 days?" 

as top-up expenditures correlated with consumption and 

expenditures on food items bought in the market. 

This study proposes a new proxy indicator for estimating non-

monetary poverty. By using aggregated top-up data combined with 

communication data, the model overcomes a limitation found in 

other research methodologies by proving to be valid with only a 

partial view of the call network (one mobile phone carrier). 

While mobile phone data analysis shows potential for real-time 

monitoring of vulnerable populations, there remains a pressing 

need to consider the risk to individual privacy. It is therefore 

recommended that users be spatially aggregated to prevent re-

identification of individual users. Operationalizing a real-time food 

security monitor in direct collaboration with mobile carriers could 

help keep potentially sensitive personal data within the carrier 

company. The data could be aggregated to provide early warnings 

to governments and development organizations, so that sudden 

changes in food security could be quickly remediated. 

IMPLICATIONS & RECOMMENDATIONS 
• This research shows the possibility of approximating  

non-monetary poverty at high resolution using aggregated  
and anonymised airtime credit purchase and mobile phone 
activity data. 

• This research revealed a new class of real-time proxy 
indicators based on mobile phone data that could fill gaps in 
existing information flows or be used in situations where timely 
data is currently not possible or accessible. 

• Results of this study showed a strong correlation between 
airtime credit purchases and consumption of market-bought 
food items. Therefore mobile top-up data could be used  
as a proxy for food expenditures in market-dependent 
households and complement the current food security 
assessment systems. 

• Further research is recommended to explore time series of 
mobile data-derived indicators together with food security 
assessments. Replicating this study in other regions could  
help assess the scalability of the research methodology. 

• A real-time pilot is recommended, with indicators provided  
by the mobile network operator on a regular basis. If the  
pilot is successful, it is recommended that a framework be 
designed for continuous sharing of indicators in real-time for 
the public good. 
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THE FULL TECHNICAL REPORT ON THIS STUDY IS UNDER REVIEW: 
Decuyper et al. (2015) “Estimating Food Consumption and Poverty indices 
with Mobile Phone Data.” 







Ban Ki-Moon, UN Secretary-General

“THE DATA 
REVOLUTION 
IS GIVING 
THE WORLD 
POWERFUL 
TOOLS THAT 
HELP USHER 
IN A MORE 
SUSTAINABLE 
FUTURE.”
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