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Big Data that we see every day (1) 



Defining concepts 

Big Data 
• Signifies three trends: 1) growing volume of data, 2) new technologies to 

capture and process, 3) intention to extract insights from those (2) 

Artificial Intelligence 
• The simulation of human intelligence through machines, mostly through 

computer systems (3) 

Machine Learning 
• A field of AI; construction and study of computer algorithms (procedures 

for calculations and/or classification) that can teach themselves to grow 
and change when exposed to new data (2) 
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The rise of Big Data 

 Devices with permanent 
internet connection e.g. 
smartphones, cameras with 
image recognition and 
analytics software, sensors, 
IoT systems etc.) produce vast 
amounts of different types of 
electronic data (4) 

 New possibilities of 
information collection, 
storage, and processing, 
which increase the data’s 
availability and usability 

 New methods of data analysis 
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Describing Big Data 

6 

• Volume: unprecedented data growth 
• Velocity: high-speed data creation 
• Variety: wide variety of data structures 

• Crumbs: passively-generated individual and networked 
“traces of human actions picked up by digital devices” 

• Capacities: intent and capacity to yield insights through 
storage, computing and analysis  

• Community: people and groups having access to and using 
the crumbs and capacities 

(5) (5, 6, 7) 



Taxonomies of Big Data 
Structure (8) 

• Structured data: organised, clearly identifiable, e.g. database with columns and rows 
• Semi-structured data: no formal structure but contains “tags” which separate of data records or fields 
• Unstructured data: no identifiable structure, e.g. texts, photos, videos and audio files 

 
Source (9) 

• Administrative data: collected for transactional purposes, records of behaviours 
• Digital residues: digital data series that resemble administrative data but contain a great deal of potentially 

useful text, image or sound information if decoded  

 
Solidity (10) 

• Hard data: traditionally collected administrative statistics 
• Soft data: freely available on the internet, often subject to property rights of public or private actors 

 
Access (11) 

• Personal and proprietary: controlled by individual or commercial entities with rights to restrict access, e.g. 
personal health records or credit card information 

• Government-controlled: government can restrict access, e.g. census data or personal tax or health records 
• Open data commons: available to all; private, commercial or government controlled, e.g. geographic data 

 
Size, a spectrum (8) 

• Big data: high volume, high velocity, high variety and high complexity, e.g. linked datasets with different 
structures  

• Small data: high volume, low velocity, low variety and low complexity, e.g. land use data for a small city 7 



Big Data value chain 
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Digital data market and ecosystem 
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(12) 

• Individuals/ groups who generate data, also data providers (12) 

• Technology providers, e.g. data management platforms 
• Users who use data to generate value 
• Data brokers which collect data from different sources and sell it 
• Research organisations and companies creating new ways to extract, process and explore data  
• Public bodies which regulate data, provide data-based products or use data in their processes 



The potential of Big Data and AI for social 
development 
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• “New sources of data (…), new 
technologies, and new analytical 
approaches, if applied responsibly, 
can enable more agile, efficient 
and evidence-based decision-
making and can better measure 
progress on the Sustainable 
Development Goals (SDGs) in a 
way that is both inclusive and 
fair.”, UN website (13) 

• “Big data can shed light on 
disparities in society that were 
previously hidden.”, UN website (13) 

(14) 



Data in policymaking 

 Evidence-based policymaking (15) 

 Replacing ideologically-driven politics with rational decision making  

 A discourse or set of methods which informs the policy process 

 Rational, rigorous and systematic approach 

 Minimize policy failures caused by a mismatch between government 
expectations and actual, on-the-ground conditions 

 

 Policy-analytics (16) 

 Development and application of skills, methodologies, methods and 
technologies, which aim to support relevant stakeholders engaged at any 
stage of a policy cycle, with the aim of facilitating meaningful and 
informative hindsight, insight and foresight 
 Meaningful – relevant and adding value to the process  

 Operational – practically feasible  

 Legitimating – ensuring transparency and accountability  
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Needs and trends in European Public 
Administrations 

 Strategical needs (17) 

 Development of domain specific target and indicator systems 

 Involvement of the public and citizens, as well as the development of citizen-
centred policy making 

 Strengthen citizens’ trust in public administration 

 Continuous evaluation of policies  

 Take into account local and regional specificities 

 Cross-linked information exchange 

 Informational needs  

 Link between impact, quality, performance measurements and financial 
information 

 Ensure availability of (real-time) information and knowledge 
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Big Data in the public policy process 
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Planning 

Design 

Delivery 

Evaluation 

In the policymaking context, big 
data is “the creative application of 
large transactional data sets 
generated by the internet (such as 
comments on social media) to the 
processes of policymaking” (18, p.221) 



Public policy process – Big Data for policy 
planning 

 For policy planning, big data can add value during (4) 

 Agenda-setting, problem definition, policy discussion, and citizen participation 

 Sources / types of data 
 Especially social media: can be used for insights on citizens’ policy preferences  

 Techniques 
 Sentiment analysis, opinion mining, clustering, machine learning 
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Planning 



Public policy process – Big Data for policy design 

 For policy design, big data can add value during (4) 

 Policy formulation and as information-based policy instruments for evidence-
based policymaking  

 Sources / types of data  
 Mobility data (e.g. geodata), educational data, employer-employee microdata  

 Techniques 
 Predictive analytics, network science, data visualization, scenario techniques 
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Design 



Public policy process – Big Data for policy 
delivery 

 For policy delivery, big data can add value during (4) 

 Public supervision and public regulation; continuous evaluation of policy 
effectiveness to improve future implementation processes  

 Sources / types of data 
 Real-time data with immediate feedback loops  

 Social media data, mobility data, administrative data (e.g. census or budget) 

 Techniques 
 Sentiment analysis, network analysis, randomized control trials, machine 

learning, data mining  
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Delivery 



Public policy process – Big Data for policy 
evaluation 

 For policy evaluation, big data 
can add value during (4) 

 The entire policy process, through 
continuous evaluation of policies  

 Sources / types of data 
 Real-time data with immediate 

feedback loops  

 Techniques 
 Sentiment analysis, micro-

experimentation  

 Transformative 
 Formative (<-> summative) 

 Continuous, iterative feedback (<-> 
after policy implementation) 

 Bottom-up, participatory 

 17 

Evaluation (12) 



Evaluation 

Zooming in on development policy evaluation 

 Trends in evaluating development effectiveness (19) 

 Complex problems and complex assessment: e.g. the SDGs’ focus on 
social, economic and environmental impacts rather than a single one 

 Adaptive Management and Doing Development Differently: doing “what 
works” through agile methodology, iterative learning, modern technology 

 Demand to trace impacts and results through value for money 

 Challenges with traditional methods 
 Data gaps in official statistics (disregarded groups, weak infrastructure) 

 Household data often filled by hand causes inevitable time lags  

 Limited population groups and sizes, high cost 

 Mixed methods (RCT+) may address those trends and challenges 
 Yield dynamic and rich sets of indicators 

 Enable feedback that may reveal unintended consequences while being 
more accurate and timely  
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Risks of using Big Data for development policy 

 Selection bias and lack of external validity (2) 

 E.g. data from non-representative population  

 Historical bias and lack of internal validity 
 E.g. event data from the past is not representative of events in the present  

 Focus on correlation and prediction over cause, causal inference and 
diagnostics leading to prescriptive insights rather than understanding 
 E.g. predicting high crime rates rather than explaining why crime occurs  

 Creating a new digital divide in terms of power and income 
 Big Data requires analytical capability and infrastructures 

 Better data does not necessarily lead to better outcomes 
 Problem-solving requires interpretation, understanding, interoperability and acting 

 Risk to privacy protection 
 Lack of common rules for data privacy and security requirements  

 Risk of de-anonymization and re-individualization of data  

 Machine Learning / AI as black box 
 Lack of transparency and accountability for prescriptions delivered by machines 
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Challenges and bottlenecks of using Big Data 
widely in the policy process 

 Low budgets and legacy systems that do not leverage the power of Big 
Data (12) 

 Limited interoperability of data due to lack of common legal, technical, 
operational and semantic alignment 

 Lack of strategic leadership 
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Case study 1 - COASTAL URBAN DEVELOPMENT 
THROUGH THE LENSES OF RESILIENCY (CUTLER) 

 EU-funded project (20) 

 Sustainable 
development of coastal 
areas in different 
European cities 

 Positive economic, 
social, and 
environmental impact 

 Data-driven 
policymaking 
methodology 
 Inform 

 Advise 

 Monitor 

 Evaluate 

 Revise 

21 (20) 



Case study 1 – CUTLER 
architecture 

“The cardinal objective of 
CUTLER is to shift the 
existing paradigm of 
policy making, which is 
largely based on intuition, 
towards an evidence 
driven approach enabled 
by big data.” (20) 
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(21) 
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(22) 

Case study 1 – CUTLER process model 
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Case study 1 – CUTLER dashboards for 
social, economic and environmental impact 

(23, 24, 25) 



Case study 2 – Mapping Education Insecurity 

 https://data.humdata.org/visualization/mapping-education-insecurity/ 
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Methodology of a data project 

Step 1: Understand the problem and its context (27) 

Step 2: Formulate a specific field of interest 

Step 3: Get Your Data 

Step 4: Explore and clean your data 

Step 5: Formulate your question 

Step 6: Enrich your dataset 

Step 7: Build visualizations (+ models, analyses, predictions etc.) 

Step 8: Place findings in context 

Step 9: Formulate actionable policy 

Step 10: Iterate 

26 



Computational basics 
 print()  

 A function in python which writes content 

 

 Data types: 
 Int (integer), e.g. 5 

 Float, e.g. 5.1 

 String, e.g. hello 

 Boolean, either TRUE or FALSE 

 

 Operators: 

 

 

 

 DataFrame: 
 Two-dimensional tabular data structure 

with labelled axes (columns and rows)  

27 



Practical exercises in Kaggle 
Introduction to Data Visualisation 

 https://www.kaggle.com/learn/data-visualization 

 

Introduction to Geospatial Analysis  

 https://www.kaggle.com/learn/geospatial-analysis 
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Annex 2 – Use cases for Big Data in the public 
policy design phase 
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Annex 3 – Use cases for Big Data in the public 
policy delivery phase 
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Annex 4 – Use cases for Big Data in the public 
policy evaluation phase 
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Annex 5 – Taxonomy for Big Data in 
development 
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Annex 6 – Taxonomy for Big Data in 
development cont’d 
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Annex 7 – Links to relevant organisations, 
initiatives and research 

 https://www.unglobalpulse.org/  

 https://olc.worldbank.org/content/big-data-action-development  

 https://data.humdata.org/ 

 https://datapopalliance.org/ 

 https://www.opalproject.org/home-en  

 https://www.centreforpublicimpact.org/design-thinking-in-policymaking/  

 https://www.weforum.org/agenda/2019/01/ai-for-human-development  

 https://www.hbs.edu/socialenterprise/blog/post/tech-accelerator-for-nonprofits-
supports-impact-that-scales  

 https://www.tno.nl/en/focus-areas/strategic-analysis-policy/expertise-
groups/strategy-policy/policy-lab-developing-data-driven-policies/ 

 https://www.bigpolicycanvas.eu/ 

 https://ec.europa.eu/info/sites/info/files/research_and_innovation/contact/docu
ments/egov_brochure_interactive_1.pdf 

 37 

https://www.unglobalpulse.org/
https://olc.worldbank.org/content/big-data-action-development
https://olc.worldbank.org/content/big-data-action-development
https://olc.worldbank.org/content/big-data-action-development
https://olc.worldbank.org/content/big-data-action-development
https://olc.worldbank.org/content/big-data-action-development
https://olc.worldbank.org/content/big-data-action-development
https://olc.worldbank.org/content/big-data-action-development
https://data.humdata.org/
https://datapopalliance.org/
https://www.opalproject.org/home-en
https://www.opalproject.org/home-en
https://www.opalproject.org/home-en
https://www.centreforpublicimpact.org/design-thinking-in-policymaking/
https://www.centreforpublicimpact.org/design-thinking-in-policymaking/
https://www.centreforpublicimpact.org/design-thinking-in-policymaking/
https://www.centreforpublicimpact.org/design-thinking-in-policymaking/
https://www.centreforpublicimpact.org/design-thinking-in-policymaking/
https://www.centreforpublicimpact.org/design-thinking-in-policymaking/
https://www.centreforpublicimpact.org/design-thinking-in-policymaking/
https://www.weforum.org/agenda/2019/01/ai-for-human-development
https://www.weforum.org/agenda/2019/01/ai-for-human-development
https://www.weforum.org/agenda/2019/01/ai-for-human-development
https://www.weforum.org/agenda/2019/01/ai-for-human-development
https://www.weforum.org/agenda/2019/01/ai-for-human-development
https://www.weforum.org/agenda/2019/01/ai-for-human-development
https://www.weforum.org/agenda/2019/01/ai-for-human-development
https://www.hbs.edu/socialenterprise/blog/post/tech-accelerator-for-nonprofits-supports-impact-that-scales
https://www.hbs.edu/socialenterprise/blog/post/tech-accelerator-for-nonprofits-supports-impact-that-scales
https://www.hbs.edu/socialenterprise/blog/post/tech-accelerator-for-nonprofits-supports-impact-that-scales
https://www.hbs.edu/socialenterprise/blog/post/tech-accelerator-for-nonprofits-supports-impact-that-scales
https://www.hbs.edu/socialenterprise/blog/post/tech-accelerator-for-nonprofits-supports-impact-that-scales
https://www.hbs.edu/socialenterprise/blog/post/tech-accelerator-for-nonprofits-supports-impact-that-scales
https://www.hbs.edu/socialenterprise/blog/post/tech-accelerator-for-nonprofits-supports-impact-that-scales
https://www.hbs.edu/socialenterprise/blog/post/tech-accelerator-for-nonprofits-supports-impact-that-scales
https://www.hbs.edu/socialenterprise/blog/post/tech-accelerator-for-nonprofits-supports-impact-that-scales
https://www.hbs.edu/socialenterprise/blog/post/tech-accelerator-for-nonprofits-supports-impact-that-scales
https://www.hbs.edu/socialenterprise/blog/post/tech-accelerator-for-nonprofits-supports-impact-that-scales
https://www.hbs.edu/socialenterprise/blog/post/tech-accelerator-for-nonprofits-supports-impact-that-scales
https://www.hbs.edu/socialenterprise/blog/post/tech-accelerator-for-nonprofits-supports-impact-that-scales
https://www.hbs.edu/socialenterprise/blog/post/tech-accelerator-for-nonprofits-supports-impact-that-scales
https://www.hbs.edu/socialenterprise/blog/post/tech-accelerator-for-nonprofits-supports-impact-that-scales
https://www.tno.nl/en/focus-areas/strategic-analysis-policy/expertise-groups/strategy-policy/policy-lab-developing-data-driven-policies/
https://www.tno.nl/en/focus-areas/strategic-analysis-policy/expertise-groups/strategy-policy/policy-lab-developing-data-driven-policies/
https://www.tno.nl/en/focus-areas/strategic-analysis-policy/expertise-groups/strategy-policy/policy-lab-developing-data-driven-policies/
https://www.tno.nl/en/focus-areas/strategic-analysis-policy/expertise-groups/strategy-policy/policy-lab-developing-data-driven-policies/
https://www.tno.nl/en/focus-areas/strategic-analysis-policy/expertise-groups/strategy-policy/policy-lab-developing-data-driven-policies/
https://www.tno.nl/en/focus-areas/strategic-analysis-policy/expertise-groups/strategy-policy/policy-lab-developing-data-driven-policies/
https://www.tno.nl/en/focus-areas/strategic-analysis-policy/expertise-groups/strategy-policy/policy-lab-developing-data-driven-policies/
https://www.tno.nl/en/focus-areas/strategic-analysis-policy/expertise-groups/strategy-policy/policy-lab-developing-data-driven-policies/
https://www.tno.nl/en/focus-areas/strategic-analysis-policy/expertise-groups/strategy-policy/policy-lab-developing-data-driven-policies/
https://www.tno.nl/en/focus-areas/strategic-analysis-policy/expertise-groups/strategy-policy/policy-lab-developing-data-driven-policies/
https://www.tno.nl/en/focus-areas/strategic-analysis-policy/expertise-groups/strategy-policy/policy-lab-developing-data-driven-policies/
https://www.tno.nl/en/focus-areas/strategic-analysis-policy/expertise-groups/strategy-policy/policy-lab-developing-data-driven-policies/
https://www.tno.nl/en/focus-areas/strategic-analysis-policy/expertise-groups/strategy-policy/policy-lab-developing-data-driven-policies/
https://www.tno.nl/en/focus-areas/strategic-analysis-policy/expertise-groups/strategy-policy/policy-lab-developing-data-driven-policies/
https://www.tno.nl/en/focus-areas/strategic-analysis-policy/expertise-groups/strategy-policy/policy-lab-developing-data-driven-policies/
https://www.tno.nl/en/focus-areas/strategic-analysis-policy/expertise-groups/strategy-policy/policy-lab-developing-data-driven-policies/
https://www.tno.nl/en/focus-areas/strategic-analysis-policy/expertise-groups/strategy-policy/policy-lab-developing-data-driven-policies/
https://www.tno.nl/en/focus-areas/strategic-analysis-policy/expertise-groups/strategy-policy/policy-lab-developing-data-driven-policies/
https://www.tno.nl/en/focus-areas/strategic-analysis-policy/expertise-groups/strategy-policy/policy-lab-developing-data-driven-policies/
https://www.tno.nl/en/focus-areas/strategic-analysis-policy/expertise-groups/strategy-policy/policy-lab-developing-data-driven-policies/
https://www.tno.nl/en/focus-areas/strategic-analysis-policy/expertise-groups/strategy-policy/policy-lab-developing-data-driven-policies/
https://www.bigpolicycanvas.eu/
https://ec.europa.eu/info/sites/info/files/research_and_innovation/contact/documents/egov_brochure_interactive_1.pdf
https://ec.europa.eu/info/sites/info/files/research_and_innovation/contact/documents/egov_brochure_interactive_1.pdf


Feel free to get in touch 
 

 

Sofie Roehrig, sofie.roehrig@alumni.lse.ac.uk  

 

 

38 

mailto:sofie.Roehrig@alumni.lse.ac.uk


39 

Thank you for your attention! 
 

Sofie Roehrig 

 

UNU-MERIT/MGSOG 

2020 

Maastricht, The Netherlands 

 

DATA FOR SOCIAL DEVELOPMENT 
 

OPPORTUNITIES, RISKS AND CASE STUDIES OF BIG DATA IN PUBLIC POLICY 


