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Four main messages

1. Information and communication policy faces grand challenges that 
require a dynamic systems approach to be addressed effectively

2. Big data analytics can contribute greatly to improve policy analysis, 
design, implementation, and monitoring

3. Because public policy often seeks to change the system it is 
interacting with, big data analytics also has limitations

4. Computational methods and integration with other types of social 
scientific analysis can help overcome these shortcomings 



Plan for today

ÅBig data analytics and ICT policy

ÅGroup discussion: succeeding in the race to advanced mobile 
broadband

ÅApplication #1: Overcoming digital divides

ÅApplication #2: Designing 5G markets to promote investment and 
innovation

ÅApplication #3: Mitigating the power of digital platforms

ÅRecap and conclusion



Big data analytics and ICT policy



Grand challenges of information policy

ÅIncreasing digital literacy and reducing digital inequalities

ÅHarnessing the benefits of next-generation technologies
ҍInternet of Things (IoT), Internet in Everything
ҍ5G wireless and ubiquitous connectivity
ҍRobotics and pervasive automation
ҍBig data analytics, machine learning, and artificial intelligence (AI)

ÅDevelopment of culturally and socially sensitive, transparent 
algorithms

ÅUtilization of data while protecting sensitive data, privacy, and 
information security

ÅMitigating the power of digital platforms without harming innovation



Big data and policy

ÅTwo types of policy: improving the performance of a given system 
(incremental policy) versus policy aimed at changing the structure and 
trajectory of the system (architectural policy)

ÅPast behavior and policies may not be good predictors for the 
consequences of interventions. They also have limitations in deciding what 
shouldhappen

ÅHowever, big data is invaluable in building models to analyze options
ҍScenario building and system dynamic models
ҍComputational, numeric models
ҍAgent-based models, evolutionary models, genetic learning algorithms

ÅBig data analysis is a complement to other methods and an important tool 
to improve policy design and implementation



Promises
ÅMore accurate data documenting 

availability and adoption of ICTs 
ÅBetter understanding of ICT 

adoption, uses, and effects (e.g., 
Blumenstocket al., 2015)
ÅDesign of efficient policy responses 

(e.g., Twitter data on urban 
commute data, cyber-physical 
systems in smart cities)
ÅEffective monitoring of policies
ÅExamples of projects collected at 

https://unstats.un.org/bigdata/inv
entory/

Improved commute statistics using 
social media data in Jakarta

https://unstats.un.org/bigdata/inventory/


Concerns
ÅBig data may change the nature of 
άƪƴƻǿƭŜŘƎŜέ

ÅClaims to objectivity and accuracy 
can be misleading

ÅBigger data is not always better

ÅData may lose its meaning if taken 
out of context

ÅInherent biases of algorithms and 
machine learning

ÅProprietary data and algorithms 
create new digital divides

ÅSee boyd& Crawford (2012)

ÅCOMPAS
ҍWidely used in U.S. courts since 2000
ҍUses 137 features to determine risk 

of recidivism
ҍClose examination revealed strong 

biases against black men and in favor 
of white men

ÅVirginia Eubanks (2018)
ҍAutomating Inequality examined 

algorithms intended to support 
programs fighting homelessness, 
child abuse, and determine eligibility 
for public assistance 
ҍCase studies reveal that they create 
άŘƛƎƛǘŀƭ ǇƻƻǊƘƻǳǎŜǎέ 



Types of big data analytical methods

Source: Sivarajah et al. 
(2017).
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Informing all stages of policy development

Examination of policy 
options
ωConflicts between 
instruments 
ωIndirect effects
ωLikely effects on static
and dynamic
performance goals
ωPossible undesired 
effects
ωCosts and benefits of
intervention

Policy implementation

Monitoring, review, 
analysis of deviations 
between goals and 

outcomes

Policy adaptation 
(termination, 
ƳƻŘƛŦƛŎŀǘƛƻƴΣ Χύ

Analysis of status quo, 
performance gaps, 

definition of policy vision



A digitally connected world
ÅCharacteristics of our connected life
ҍά9ȄǇƻƴŜƴǘƛŀƭ ǘŜŎƘƴƻƭƻƎƛŜǎέ ŀŎŎŜƭŜǊŀǘŜ ŘƛŦŦǳǎƛƻƴ ŀƴŘ ǿƛŘŜǎǇǊŜŀŘ ǳǎŜ
ҍNear-ubiquitous connectivity amplifies interdependencies in work, innovation, 
ǇƻƭƛǘƛŎŀƭ ƳƻǾŜƳŜƴǘǎΣ ŜƴǾƛǊƻƴƳŜƴǘΣ Χύ
ҍAs digital technology permeates nearly in all aspects of life and work, it increasingly 
ōŜŎƻƳŜǎ ŀ άōƭŀŎƪ ōƻȄέ ŦƻǊ ǳǎŜǊǎ όƳŀƴȅ ŦŜŀǘǳǊŜǎ ŀǊŜ ƘƛŘŘŜƴ ŀƴŘκƻǊ ǳƴƪƴƻǿƴύ

ÅA dynamic, adaptive system
ҍInterdependencies create new non-linear dynamics (e.g., network effects, contagion, 
άōǳǘǘŜǊŦƭȅ ŜŦŦŜŎǘέύ 
ҍ{ȅǎǘŜƳǎ Ƴŀȅ ƘŀǾŜ ƳǳƭǘƛǇƭŜ ŜǉǳƛƭƛōǊƛŀ όάŀǘǘǊŀŎǘƻǊǎέύΣ ŜŀŎƘ ǊŜǇǊŜǎŜƴǘƛƴƎ ŘƛŦŦŜǊŜƴǘ 

performance attributes
ҍInitially small differences may lead to major differences in outcomes and path 

dependencies (e.g., Schelling, 1969, racial segregation model)
ҍDiversity increases the performance and resilience of a system up to a point (but 

excessive diversity may eventually reduce them again)



Policy in dynamic adaptive systems

ÅThe dominant view: public policy as control 
ҍAbba P. Lerner, The Economics of Control, Macmillan, 1944
ҍGovernment can influence outcomes of economy to enhance welfare

ÅGovernance: limits of the state, policy process, and policy-makers
ҍPolicy makers face many limitations such as incomplete information, 

feasibility constraints, self-interested players (e.g., Dixit, 1996)
ҍOther forms of governance (e.g., networks such as IETF, IGF), voluntary 

coordination (e.g., 3GPP, W3C), and emergent norms are critically important

ÅBottom-up policy for our connected world: active laissez-faire
ҍMarkets need appropriate rules and policies to work well
ҍDavid Colander & Roland Kupers, Complexity and the Art of Public Policy, 

Princeton University Press, 2014



Many model-thinking (Page, 2018)

ÅApplying multiple lenses 
increases our understanding

ÅExamples include
ҍNetwork models
ҍDiffusion and contagion models
ҍGame theoretical models
ҍPath dependence models
ҍSystem dynamic models
ҍThreshold models with feedback
ҍCollective action problems
ҍRugged-landscape models

ÅCan contribute to better policy

Transforming data into wisdom

From: Scott E. Page, The Model Thinker, What 
You need to Know to Make Data Work for You, 
New York: Basic Books, 20018, p. 7.



Group discussion

Succeeding in the race to advanced 
mobile broadband



Promises of advanced broadband
ÅAdvanced broadband connectivity promises innovative services for 

consumers, support for the Internet of Things (IoT) and seamless 
specialized services for sectors such as manufacturing, transportation 
and health care

ÅAdvanced wireless services (e.g., LTE, 5G) will constitute an integral 
part of the future gigabit communication network infrastructure. Its 
technical attributes, such as high bandwidth and low latency, will 
enable a wide range of innovations

ÅWorldwide, countries are positioning themselves to take advantage of 
5G services but policy models vary widely from hands-off 
entrepreneurship (e.g., U.S.) to regulated competition (e.g., EU) to 
state-led rollout (e.g., China)



Concerns about infrastructure deployment

ÅHigh capital 
requirements (e.g., 
antennas, backhaul, 
spectrum, rights-of-
way)

ÅHigh innovation 
potential but no clear 
use cases yet, hence 
revenue potential 
uncertain

Capex for wireless networks (2019-2020 estimated), based on GSMA 
market information



The Interamerican Advanced Wireless Task 
Force
ÅFounded to utilize big data to 

design effective policies for 
advanced wireless markets

ÅHearing with major stakeholders 
(network operators, consumers, 
ƛƴŘǳǎǘǊȅ ǳǎŜǊǎΣ Χύ

ÅAll made recommendations on 
universal connectivity and which 
market design would be most 
conducive to achieve it

ÅYour tasks:
ҍReview the handout and the 

recommendations by the player 
assigned to your group

ҍDiscuss the questions with your 
group

ҍWrite outcomes of your discussion 
on the posters

ҍDetermine one or more speakers 
who will share your findings with 
the other participants (if selected)



Approximate timeline

ÅReview the handout (5 minutes)

ÅDiscuss the questions (10 minutes)

ÅPut your key points on the posters (5 minutes)

ÅReport back to all (10 minutes)



Application #1: 
Overcoming digital divides



¢ƘŜ άƘƻƳŜǿƻǊƪ ƎŀǇέ ŎƘŀƭƭŜƴƎŜ

ÅάIƻƳŜǿƻǊƪ ƎŀǇέ ǊŜŦŜǊǎ ǘƻ 
disadvantages of students 
from kindergarten to high 
school (K-12) who do not 
have sufficient access to 
Internet connectivity and 
hence fall behind in school

ÅOne of the digital divides

ÅExtent of problem is not 
well known, although there 
is reason to believe that 
existing data grossly 
underestimate it

Divergence between public data and actual uses

Source: https://www.govtech.com/biz/Microsoft-Speeds-Show-Broadband-Use-Is-
Far-Lower-than-Access.html



Big data complemented by surveys
ÅNumerous initiatives to measure network speeds (e.g., Akamai, OoklaΣ ΧύΣ 

each with unique strengths and weaknesses, and examine their social and 
economic effects
ÅHowever, network access and quality is only one among many factors 

shaping digital divides
ÅJust examining network access/speeds samples on the dependent variable 

(does capture variations of access but not those without access)
ÅMichigan Moonshot Project(Merit Network + QuelloCenter + MLab)
ҍCrowdsourced network quality data to overcome inaccuracies of existing, public 

domain broadband maps
ҍPaper-based survey in schools across the state (pilot study in 202 classrooms in three 

school systems across the State of Michigan)
ҍAllows granular understanding of problem and the targeting of remedial measures 

(e.g., subsidies, PPPs) to specific locations and populations
ҍUnique ID allows linking information to other databases but numerous challenges to 

protect identity of participants 

https://www.merit.edu/services/moonshot/
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Survey in a box

Turnkey Kits

Leadership & Admin Introduction & Overview

Parental Letter

Teacher Instructions

ω ±ƛŘŜƻκƭŜǎǎƻƴ

ω tŀǇŜǊ ƛƴ-Classroom survey (MSU)

ω IƻƳŜǿƻǊƪ !ǎǎƛƎƴƳŜƴǘ LƴǎǘǊǳŎǘƛƻƴǎ όaŜǊƛǘύ

ω {ǘǳŘŜƴǘ YŜȅ

Collection Instructions
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Develop citizen-science/crowd-sourcing techniques to 
assess the ñhomework gapò in a more granular manner 

Share information statewide and become active 
nationally

Foster public-private partnerships

Broadband EDU Series

Establish community connectivity teams to provide 
expertise in data analysis, broadband technologies, 
financing, sustainability, project management and 
network construction

Assist in navigating community planning grants 
through state or philanthropic means; help communities 
acquire one-time construction subsidies

Phase I

Phase II

Contribution of big data analytics



Application #2: 
Designing 5G markets to promote 

investment and innovation



Promises of 5G 
connectivity

Source: 
https://www.cablelabs.com
/insights/cable-5g-wireless-
enabler

ÅPart of future 
seamless gigabit 
network 
infrastructure

ÅEnables numerous 
new services for 
consumers, 
businesses, 
government


