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Pressing challenges

A government challenge 
resulting from emerging 
consequences. To make a 
material difference, these 
must be acknowledged in 
the near-term.

Provocative opportunities

Positive, technology-
inspired instantiations that 
will enable government 
leaders address pressing 
challenges and drive 
outcomes.

Disruptive forces

Powerful global forces, 
outside the control of any 
organization or industry, 
that are compelling rapid 
change for citizens, 
businesses, government 
organizations and society.

Emerging consequences

Consequential effects of 
those global forces that 
impact citizens and 
businesses; your 
organization and sector; 
and broader society. Each 
has the potential to shape 
a new future.

Agenda

2

The Smart City – a definition

What is the common view of what makes a smart city and the 
current focus areas and factors accelerating Smarter City 
projects.
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Current Focus of the 
larger community of 
Cities and Municipalities

Accelerating FactorsFactors supporting the 
rise of Smart Cities

Sustainable urban 
mobility 

Sustainable district and 
built environment

Integrated infrastructure 
and processes

Enhanced public services

Pubic Safety

Developed and mature 
ICT infrastructure

Common standards and 
regulatory environment

Government 
engagement in 
deployment and funding

Telecom operators are 
key to connectivity and 
some are going up the 
value chain

Cities are complex 
systems of systems

Cities continue to grow 
and attract new citizens

Data growth is 
exponential creating new 
opportunity for insight 
and decision making 

Benefits from Smarter 
City use cases can be 
significant

Availability of technology 
and platforms

A Smart City 
is one that 
puts data and 
digital 
technology to 
work to make 
better 
decisions to 
improve the 
quality of life 
of its citizens. 

Smart City

4
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One key factor behind 
the emergence of the 
new data paradigm; 
digitization which is 
driven by the 
continuous price 
erosion in electronic 
and IT equipment and 
services.

Over the past decades, 
average price erosion 
has been in the double 
digits every year, more 
than any other industry.

Falling costs will allow 
communications 
capabilities to become 
embedded into any and 
all electronics devices.

The Cost of Digitization is Consistently Falling which supports 
the  rise of Smart Cities applications

Networking Cost Storage Cost

Sensor Cost Computing Cost

Declining IoT Sensor Costs

Storage Price vs Disk Capacity

Price of GFLOPS

Transit costs, US$ per Mbps

Source: KPCB 2017



6

Another key factor is 
that cities and 
municipal entities are 
very complex 
collections of very 
complex systems.

These systems and 
related systems outside 
of the formal city 
boundaries can tap the 
ever increasing flow of 
data to make real 
positive impacts on 
existing processes.

Smart cities applications fit into complex systems of city 
systems to provide sustainable economic growth and enhanced 
quality of life

Enables leaders to better serve
citizens and businesses in a rapidly 

changing world

Leveraging information 
to make better decisions

Anticipating problems to 
resolve them proactively

Coordinating resources 
and processes to 
operate effectively

InfrastructureHuman

Planning and 
Management
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Evolving demographics

People aged 80 and older 
expected to more than triple 
between 2015 and 2050, 
growing 

Richest parts of the world 
are getting older, poorer 
parts of the world are getting 
younger

By 2025, 75% of the global 
workforce will be millennials

Complex geopolitical 
threats and conflicts

2015: 40 active conflicts and 
12.1 million refugees

Greater societal polarization 
is increasing social stress; 
populism and nationalism is 
rising

Threat of radicalization and 
home grown terrorism has 
been growing over the last 
4-5 years 

Changing climate

Extreme weather events 
rank #1 and #2 in terms of 
likelihood and impact 
respectively

Atmospheric CO2

increased more in the 
last 50 years than in all of 
history

Increasing urbanization

City populations are growing 
by 65 million per year 

By 2050, 86% of citizens in 
developed markets will live 
in cities, but infrastructures 
are not keeping up

Governments and law 
enforcement are in danger 
of falling behind due to 
retirements

Society-scale forces are confronting 
government’s unique role at all levels

Disruptive forces

8
5
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Pervasive global 
connections and flows

2016: Total foreign 
investments were $132 
trillion, up 28% from 2007

Today, the sum of exports 
and imports across nations 
has increased to more 
than 50% of global 
production

Economic fragility

Global inequality is still very 
high and constantly 
changing

Social safety nets help 
families and individuals find 
jobs, invest in healthcare, 
and support aging 
populations

Economic and sociotechnical forces
are compelling new economics

Disruptive forces

Data explosion, 
cloudy decisions

2016-2025: Global data 
will grow 10X to 163 
zettabytes

By 2025, global data will 
grow 50X; however, a 
majority of decision makers 
are not confident that all of 
the data will provide insights 

New intelligent 
technologies

Digital adoption by people 
out-paces government and 
business 

Technologies, propelled 
by standardization, 
modularization, automation 
and low prices are driving 
modernization at scale

9
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Government Impacts Society ImpactsConstituent Impacts

5.
Public-private partnerships 
increasingly fund systemic 
innovation

8.
Short-termism overtakes 
long-term planning in some 
governments

2.
Demand always goes up, 
but government’s ability to 
keep pace varies despite 
efficiency gains

How will 
disruptions 
manifest in 
Cities??

Emerging consequences

4.
New ecosystem roles, 
cross-boundary alliances 
and business models grow 
in prevalence and impact

7.
Frequency and severity of 
natural and man-made 
shocks increases

1.
Constituents demand 
greater productivity and 
higher quality services

6.
Talent is essential to meet 
mission goals and ensure 
economic competitiveness

9.
Systemic physical and 
cyber risks are increasing

3.
Trust in government 
declines

11
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Challenge two Challenge threeChallenge one

Adoption of cloud takes off 
at sub-national levels 

Governments increase  
ecosystem experimentation 
and participation

Platform thinking and 
models are prerequisites

More agencies see a need 
for expert systems

Heightened political 
economy hampers ability 
to manage long-term risk

Legacy systems reach 
critical fragility thresholds

Demographic realities 
demand built-in contextual 
sophistication, intuitiveness

Citizens demand identity 
protection 

Government employees 
require instant insights

What pressing 
challenges of 
the new era 
must 
governments 
tackle in new 
ways?

Pressing challenges

Partner in new ways to 
adapt and accelerate 
public value creation

Addressing physical 
and cyber threats 
and vulnerabilities 
responsibly

Increasing the quality of 
citizen services securely 
and cost-effectively

13
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Increasing expectations are 
an ever-present reality

The desire for collaborative 
governance is growing

History has rewarded focus, 
imagination and continuous 
management improvement

Saving and investing at the 
same time is critical

Revenue improvement 
requires portfolio views

Budget alignment, fiscal 
prudence and facts 
facilitate adaptation and 
performance

Openness remains central 
to transparency and 
accountability

Capacity to manage for the 
long-term depends on trust

Cyber security is as critical 
as physical security

Even as new 
issues arise, 
leaders never 
lose sight 
of the 
fundamentals

Pressing challenges

Collaborate regularly and 
widely to improve 
services and increase 
operational alignment 
and agility

Look for resource 
leverage and maintain 
rigorous cost discipline  
to adapt fiduciary 
competencies

Increase transparency 
while assuring digital and 
physical protection to 
embed key disciplines

14
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New 
technologies 
are driving 
exponential 
change for 
government

Provocative opportunities

Mobile

Connects people with insights 
where they are

Artificial Intelligence 
and Analytics

Serves as engine for 
learning, decision making 
and customization

APIs and 
Microservices

Enables ecosystem partners 
to collectively innovate

Cloud

Enables the ecosystem to 
move beyond legacy

Blockchain

Increases confidence in 
the system to enable new 
business models

Internet
of Things

Equips physical assets 
with digital data to optimize 
operations 

Hyperlocal
Geolocation

Provides a lens into micro-
moments in proximity that 
spurs action

Cybersecurity

Embeds safeguards into 
systems and surfaces threats

Automation and 
Advanced Robotics

Executes routine physical 
and knowledge tasks

16
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Technology progress – a little fun
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Provocative opportunities

18

Technology progress – a little fun



19

Opportunity two Opportunity threeOpportunity one

Securely enable trade flows 
through systemic 
collaboration

Advance positive sum gains 
through the trade community 
ecosystem

Securely fuse open source 
and closed data to augment 
intelligence at scale

Increase insight velocity 
while improving systemic 
learning

Leverage hyper-local 
channels to improve citizen 
engagement

Drive value from public-
private data while 
minimizing costs

What actions 
are needed to 
address 
challenges?

Provocative opportunities

Reduce trade-offs in trade 
through public-private 
cooperation

Scale and pace up the 
intelligence advantage

Go hyper-local to drive 
value with communities 
through data

Enabling capabilities 
Create a learning workforce that serves the public

Authorize citizen-centered self-sovereign digital identity

19
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Mission Readiness

Threat Prediction & 
Prevention

Intelligence

Incident & Emergency 
Management

Policing & Crime 
Prevention

Justice & Corrections

Public Safety & 
Policing

Social Program 
Management

Social Program 
Integrity

Health & Social 
Program Integration

Social Services Education Tax & Revenue 
Management

Optimized City 
Operations

Infrastructure

Digital ReinventionTM 
Citizen Engagement   ● Leaner Gov’t & Operational Efficiency  ● Citizen Services

Government Workforce of the Future
Skills & Opportunities

Cyber Security and Privacy by Design

Core IT Modernization
Stabilization ● App Modernization   ● Core to Cloud

Student Experience & 
Learning

Research 
& Innovation 

Agile Operations 

Tax Modernization

Tax Compliance

New architecture

Aligned to support modern government transformation
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Security and Privacy 
must be intentionally 
worked and weaved into 
the consideration and 
design of Smarter 
Systems 

Focus on effective 
Governance.  
Government plays an 
important role in guiding 
Smarter applications.   

AI / ML and high levels of 
automation will be 
necessary to manage 
security in the next phase 
of Smarter Cities

Considerations for Security and Leadership 
Professionals  

Principles and policies 
(such as responsible 
disclosure) are important  
guideposts to effective 
security management

v

Managing Risk improves 
Government Management 
and Results

https://w3-03.sso.ibm.com/services/lighthouse/documents/95939
https://w3-03.sso.ibm.com/services/lighthouse/documents/97628
https://w3-03.sso.ibm.com/services/lighthouse/documents/95990


Some Smarter Cities Examples
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Transforming government with platforms

Protecting the citizen

Scaling globally Enabling the futureFacilitating Citizen Services

Serving the citizen

Transforming government

Building joint ventures
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Digital Reinvention

24

Disaster and Emergency Management

• Governor Greg Abbott creates 
task force to rebuild Texas 
after Hurricane Harvey

• Chancellor of Texas A&M 
John Sharp appointed to lead 
task force 

• IBM funds $2M to help Texas 
rebuild post-Hurricane Harvey

• Hurricane Harvey was a 
Category 4 storm that hit 
Texas on August 25, 2017

• It caused $125 billion in 
damage

• It affected 13 million 
people from Texas through 
Louisiana, Mississippi, 
Tennessee, and Kentucky

• It directly or indirectly 
took the lives of 88 Texans

Source: The Weather Company, An IBM Company

Photo by David J. Phillip

Uncommon 
disasters are 
becoming 
much more 
common
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Digital Reinvention

25

Current Challenge: Compliant data 
gathering, tracking of resources and 
disbursement of recovery payments is 
confusing, inefficient, and resource-
intensive in a recovery context

Solution: Deploy Blockchain to make 
tracking resources, submit forms, and 
disburse recovery payments fast and 
easy, allowing affected areas to 
maximize what it can receive from 
Agencies and others, while optimizing 
distribution of services to citizens in 
need.

Current Challenge: Lack of data 
to support decisions about 
infrastructure vulnerabilities and 
improvements.

Solution: Install sensors on key 
infrastructure and integrate data 
to monitor vulnerabilities, 
beginning with the electrical grid, 
to increase public safety.

Current Challenge: Lack of 
visibility and clear information flow 
in event of disaster

Solution: Set-up cognitive 
command that integrates Big Data 
in real-time to create a common 
operations picture (COP) or 
situational understanding (SU) for 
all operational activities and 
provides visualizations for key 
senior leaders.

Situationally aware, 
rapid command and 

control

Trustworthy, efficient 
disbursement through 

Blockchain

The internet of
resilient 

infrastructure

Emergency management lifecycle solutions
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Digital Reinvention
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Natrual Disaster Management

Lightship along 
with IBM provides 
a comprehensive 
field operations 
platform that 
provides insight
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Digital Reinvention

27

Spills Management
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Digital Reinvention

28

Leading edge experiments are pushing the limits

Google is working 
with Waterfront 
Toronto to build 
the data-driven 
city of the future
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Digital Reinvention
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Multiple sources of data can be triaged for impact

Cities such as 
Dubuque and 
Istanbul have 
improved transit 
operations

Analytics & ModelsInformation Sources Business Services

Network Data (millions of events/day)

Transit System & GIS Data

Census & Demographics Data

Smart Fare Card Data (millions of 
events/day)

Outcomes

Time of Day 
Density Maps

Origin-Destination

Traffic Flow

Deep Analysis

Planning Large Scale Events, Emergency 
Response

Store Location Siting

Transit Planning

Location-based Services, Traffic Alerts, 
Promotions

Reduce Congestion

Reduce Journey 
Time

Reduce Carbon 
footprint

Improve Store Traffic 
of Customers

Improve Revenue

Reduce Operating 
Expenses

Reduce Emergency 
Response Time

Analyzed data is sold back to Istanbul, enabling intelligent decisions and resulting in 37% reduction in congestion.
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Goal is to host autonomous ships by 2025
• 461 million tonnes of cargo & 140,000+ vessels annually.

Digital Reinvention

30

Port of Rotterdam to become world’s smartest Port 
Economic 
Development goals 
spawn Smart City 
Solutions

Solution
 IoT sensors, AI, smart weather data to measure things like the availability of berths

and other vital statistics

 IoT to create a digital twin of the port – an exact digital replica of port operations that

will mirror all resources at the port of Rotterdam

 Digital dashboard to be able to view the operations of all parties at the same time

Machine learning to learn from data patterns so that port operators will be able rely on

100% accurate, real-time data about the port’s infrastructure.



Challenge
Forecast Road Collisions and decrease time to deployment of emergency services

 Reactive emergency response to collisions due to inconsistent access and view of critical data
 Multiple sources of structure and unstructured data leads to slow decision making and delayed 

emergency response
 Lack of predictive views on where collisions are taking place – and why – during the day

Solution
 Advanced Analytics Visualization platform with root causes 

and daily forecasts for collision risk
 Visual Recognition, Machine Learning models
 The Weather Company analytics capabilities deployed
 140K+ collisions analyzed (20K+ with injuries and 

fatalities)
 3000+ Road Segments
 10M+ Geospatial Computations, 80% of Atlanta collision 

footprint covered

Benefits
 Summarized collision findings from multiple data sources allowing efficient emergency 

response
 Root cause identification determines better collision risk levels view by the government 
 A better Forecast Risk Index predicts risk level for collision: Alerts and dynamic predictive 

deployment of emergency services in high risk areas results in saving lives

Atlanta’s Together for Safer Roads (TSR) – saving lives 
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Chinese tech 
Giant Baidu 
doesn’t 
manufacture 
but they 
curate an 
autonomous 
driving 
platform of 
130 partners

From potential to practice

Platform goals, as 
stated by Baidu

Easy entry points 
to a massive code 
base of skills

Roadmap for 
developers, users 
and stakeholders

Content: Appllo website, January 2019

Autonomous vehicle infrastructure is growing fast
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Smart Networks Smart Sensors Smart Talent

Smart Leadership Smart Infrastructure Smart Services

Digital ReiventionTM Enabling a smart Dubai
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IBM Industry Academy
IBM Institute for Business Value
IBM Research

Master level grid

New 
opportunities 
are rooted in 
learning and 
ecosystems

Provocative opportunities Opportunity one

Deliver 
personalized, 
hyper-local, 
context 
relevant 
services to 
citizens 

Opportunity two

Create a 
business 
enabling 
ecosystem –
reduce trade 
offs that 
businesses 
have to make

Opportunity three

Dramatically 
re-imagine 
core Municipal 
government 
processes by 
leveraging 
digital 
technologies 
and insight

Opportunity four

Transform the 
Municipal 
government 
working 
environment, 
tools and 
skills for the 
future

Think 2018 / March 21, 2018 / © 2018 IBM Corporation
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Tomorrow’s cities are closer than you think!
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Taking the quantum leap 

Implementing emerging 
technologies to enable 
cognitive government

Envisioning future scenarios 
- Quantum, workplace of 
tomorrow

New forms of delivery via 
Public Private Partnerships 
and skilled people

Promoting ethical and 
transparent policies and 
processes to serve citizens 

Engaging citizens with trust

Future of government

Delivering AI effectively Driving thought leadership

IBM thought leadership driving government forward

https://www.ibm.com/common/ssi/cgi-bin/ssialias?htmlfid=GBE03908USEN&dd=yes&
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Building trust in 
government: Exploring 
the potential of 
blockchains

Mission: Possible!: Your 
cognitive future in 
government

Get more provocative Global Government thought leadership here
IBM Institute for Business Value: https://ibm.biz/ibvgovw3

Global Location Trends: 
2017 Annual Report

Find more thought leadership by the IBM 
Institute for Business Value ►

A two-front battle:
How governments can 
prevail in the face of the 
global skills crisis

v

Facing the storm: 
Charting a path to navigate 
the global skills crisis

https://w3-03.sso.ibm.com/services/lighthouse/documents/95939
https://w3-03.sso.ibm.com/services/lighthouse/documents/96750
https://ibm.biz/ibvgovw3
https://w3-03.sso.ibm.com/services/lighthouse/documents/102174
https://w3-03.sso.ibm.com/services/lighthouse/documents/95939
https://w3-03.sso.ibm.com/services/lighthouse/documents/97628
https://w3-03.sso.ibm.com/services/lighthouse/documents/95990
https://w3-03.sso.ibm.com/services/lighthouse/documents/97628
https://w3-03.sso.ibm.com/services/lighthouse/documents/95990
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