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“Harnessing 4IR technologies 

for sustainable and smart cities” 

By Kok-Chin (KC) TAY
Chairman, Smart Cities Network
Director (ASEAN), Smart Cities Council
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A Note of Acknowledgement and Appreciation

Greetings to Esteemed Speakers below and fellow Speakers 

1. Dr. Preeti Soni - Head, Asian and Pacific Centre for Transfer of Technology, UN ESCAP 

2. Dr. Shekhar C. Mande - Secretary, Department of Scientific and Industrial Research (DSIR), and 

Director General, Council of Scientific and Industrial Research (CSIR), Ministry of Science and 

Technology, Government of India 

3. Dr. Armida Salsiah Alisjahbana - Under-Secretary-General and Executive Secretary of the UN ESCAP

4. Dr. Rajiv Kumar - Vice Chairman, NITI Aayog (National Institution for Transforming India), Govt of India 
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The First Industrial Revolution used water and steam power to mechanize production. 

The Second used electric power to create mass production. 

The Third used electronics and information technology to automate production. 

Now a Fourth Industrial Revolution is building on the Third, the digital revolution that 

has been occurring since the middle of the last century. 

It is characterized by a fusion of technologies that is blurring the lines 

between the physical, digital, and biological spheres.

4th IR - Making sure we are on the same page

https://www.weforum.org/agenda/2016/01/the-fourth-industrial-revolution-what-it-means-and-how-to-respond/

https://www.weforum.org/agenda/2016/01/the-fourth-industrial-revolution-what-it-means-and-how-to-respond/
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http://energy-cg.com/OPEC/SaudiArabia/Ghawar/
OPEC_SaudiArabia_Ghawar_JuArabDS3DStrucMap_Jul15_Image1x1.png_EnergyConsutlingGroup_web.png 

Digital Twin – the Fusion of Technologies & Knowledge 

The Digital Twin for Oilfields

Oilfield 
Owners

Value
“Oil”

Land  
Owners

Value
“Data”

The Digital Twin for Smart Cities

“Data” is the “New Oil”
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Global Trends of Smart City Solutions
A Survey of 167 Cities

www.esithoughtlab.com

ESI ThoughtLab is an innovative 
thought leadership and economic 
research firm providing fresh ideas and 
evidence-based analysis to help 
business and government leaders cope 
with transformative change. 

We specialize in analyzing the impact of 
technological, economic, and 
demographic shifts on industries, cities, 
and companies.

ESI ThoughtLab is the thought 
leadership arm of Econsult Solutions, a 
leading economic consultancy with links 
to the academic community.

http://www.esithoughtlab.com/
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A Clear Global Trend
Digital Twin platform 

for Smart Cities 

TODAY

Augmented
Reality (AR) and 
Virtual Reality (VR)
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Slide from Seok Mei of United Cities, “Digital Twins for UN SDG 11” presentation, July 2021

Characteristics of 
a Digital Twin

• Digitally Accurate

• High Resolution

• Covers an Area

• Contains Useful Data

• Able to Use (hence the 
need to develop 
relevant Use Cases)

• Develop the Digital 
Twin of the City and 
then start to develop 
the Use Cases
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https://www.researchgate.net/publication/339974499_Urban_Digital_Twins
_for_Smart_Cities_and_Citizens_The_Case_Study_of_Herrenberg_Germany

“The results of a survey indicated that 

this method and technology could 

significantly aid in participatory and 

collaborative processes.

Further understanding of how urban 

digital twins support urban planners, 

urban designers, and the general 

public

1. as a collaboration and communication 

tool and 

2. for decision support allows us to be 

more intentional when creating smart 

cities and sustainable cities with the 

help of digital twin.”

Fundamental 4IR Use Case

Example Smart City

Why Develop a Digital 

Twin for a Smart City? 

This should the first 4IR Use Case 
for any Digital Twin of a Smart City 

https://www.researchgate.net/publication/339974499_Urban_Digital_Twins_for_Smart_Cities_and_Citizens_The_Case_Study_of_Herrenberg_Germany
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https://aec-business.com/helsinki-is-building-a-digital-twin-of-the-city/

“Helsinki 3D+ is not a traditional 

city survey or planning service. 

It is a tool that can collaborate 

across all multiple functions of 

the city for whenever the use of 

a city model could provide value. 

Suomisto mentions education 

and social services as two 

examples. “City models are not 

just PR. They have a role to play 

in solving universal urban 

problems,” he says.”

Why Develop a Digital 

Twin for a Smart City 

Use Case to Collaborate

Example Smart City

https://aec-business.com/helsinki-is-building-a-digital-twin-of-the-city/
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https://www.straitstimes.com/singapore/environment/
spore-uses-virtual-twins-and-geographic-tech-to-
monitor-activities-and-plan

“SINGAPORE - Dotted with ships and fish farms, 

and teeming with marine life, the seas surrounding 

Singapore contain a treasure trove of information, 

some of it invisible to the naked eye.

The information includes details about the 

seabed, the status of desalination plants and 

marine water quality.”

.To make such data available to government agencies

here, the Maritime and Port Authority of Singapore (MPA) 

started developing a repository of land, marine and coastal 

data in 2019.”

This virtual twin of Singapore's land and coastal waters -

called GeoSpace-Sea - can map out and present data in 2D 

and 3D forms for the authorities to monitor coastal and sea 

activities in real-time, or plan building projects

Example Use Cases 
to Collaborate

September 2021

https://www.straitstimes.com/singapore/environment/spore-uses-virtual-twins-and-geographic-tech-to-monitor-activities-and-plan
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https://asia.nikkei.com/Business/Technology/Facebook-rebrands-as-
Meta-in-bid-to-shift-focus-to-the-metaverse

The metaverse is a hybrid world of 
online social experiences, sometimes 
expanded into three dimensions or 
projected into the physical world.

Facebook already owns the virtual 
reality business Oculus and is building 
out augmented reality games, virtual 
offices and interactive fitness 
programs.

"We have a new name that reflects 
the full breadth of what we do and 
the future that we want to help 
build," said Zuckerberg.

Augmented Reality (AR)

https://asia.nikkei.com/Business/Technology/Facebook-rebrands-as-Meta-in-bid-to-shift-focus-to-the-metaverse
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The ASEAN Smart Cities 

Network (ASCN)

Total of 26 Cities 

from 10 Members States

https://www.clc.gov.sg/docs/default-source/books/book-asean-smart-cities-network.pdf

Workshop on Digital Twin

Digital Connectivity for Smart Cities
6th July 2021

Capacity Building of ASEAN 

Leaders about Smart Cities

Sharing of “Enabling Smart Cities in ASEAN” 

for ASEAN Leaders in Aug 2019 (Bangkok)

https://www.clc.gov.sg/docs/default-source/books/book-asean-smart-cities-network.pdf
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https://www.adb.org/sites/default/files/evaluation-document/36114/files/rise-natural-disasters-asia-pacific.pdf

Heavy Burden on Asia

“Asia suffers the brunt of the world’s disasters.

According to EM-DAT, the region accounted for half 
of the estimated economic cost of disasters in the 
world over the past 20 years, or $927 billion in Asia 
(more than $40 billion annually on average) and 
$956 billion outside of Asia. 

While the region generated almost 25% of the 
world’s gross domestic product (GDP) during 1980–
2009, it accounted for 38% of global economic losses 
due to natural disasters in that period.”

A Major Regional Problem

https://www.adb.org/sites/default/files/evaluation-document/36114/files/rise-natural-disasters-asia-pacific.pdf
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https://www.adb.org/sites/default/files/evaluation-document/36114/files/rise-natural-disasters-asia-pacific.pdf

Number of People Affected by Natural Disasters

South-East 

Asian 

Nations are 

the worst hit 

in the world

https://www.adb.org/sites/default/files/evaluation-document/36114/files/rise-natural-disasters-asia-pacific.pdf
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Collaboration with the Philippines
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Local (One City) GlobalRegion (ASEAN)

The Genesis (with Cauayan City) 

Diaster Risk Reduction and Management

“..the origin or mode of formation of something”

Cauayan City
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The Chance Meeting in August 2018 in Singapore 
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A Champion for the 

localization of the 

UN SDGs
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The 1st Workshop and MOU Signing in Jan 2019
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1. To encourage the proactive, innovative, ecosystem and entrepreneurial approach 

towards creation and development of training programs to collaborate with cities 

in the Philippines to develop As Smarter and Sustainable Cities; 

2. To help cities in the Philippines to better understand what it takes for the city to be 

ready to become “Smart Cities;” and

3. To collaborate with the Smart Cities Council for their Readiness Program by jointly 

taking the approach to key stakeholders, sponsors and investors and extending 

support in planning, design and implementation of Smarter and Sustainable 

Cities in the Philippines. 

MOU Duration: Jan 2019 – Dec 2021

Signed on 

25th Jan 2019
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The 2nd Workshop on Smart Cities Activator in Jun 2019 with 

reps from Cauayan City, Isabela State University, DOST and LCP 

The Workshop was hosted by Cauayan City LGU – to learn how to use 
the Smart Cities Activator (to define Projects) by Smart Cities Council.
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GlobalRegion (ASEAN)

How we sustained the Partnership with Cauayan City

1. Promoted the City on Global platforms (WeGo & AWS)
2. Seek for Funding

Local (One City)

Cauayan City



Slide 25© TAY KOK CHIN – Harnessing 4th Industrial Revolution Technologies for Sustainable and Smart Cities – 30th November 2021

“World Smart Sustainable Cities Organization (WeGO),  is an international 
association of city and other local governments, smart tech solution providers, 

and national and regional institutions committed to the transformation of 
cities into smart sustainable cities.”

The City was recognized as a GLOBAL LEADER as a Smart Sustainable City by WeGO

http://we-gov.org/news-2020/cauayan-city-selected-as-beneficiary-of-project-implementer-2020/

http://we-gov.org/news-2020/cauayan-city-selected-as-beneficiary-of-project-implementer-2020/
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http://we-gov.org/news-2020/cauayan-city-selected-as-beneficiary-of-project-implementer-2020/

WeGO sponsors the 
services from a 
consultant and 
solution provider with 
the needed expertise, 
up to an amount of 
approx. USD 92,000.

developing a Digital Twin 
Data Dashboard integrated 
to a CCTV system, the city 
expects to better cope with 
tropical storms and expand 
its national resilience 
network, resulting in 
improved disaster 
management and increased 
citizen wellbeing.

developing a data dashboard to minimize the impact of tropical storms on the city.

In April 2020

http://we-gov.org/news-2020/cauayan-city-selected-as-beneficiary-of-project-implementer-2020/
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Digital Twins of Cauayan City – Prototype for Disaster Preparedness

Screenshot of the Digital Twin of Cauayan CIty from the Graffiquo Digital Twin Platform

Cauayan City Hall

Proof of Concept for Disaster Risk Reduction 
and Management with City Stakeholders

From June 2020
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Screenshot of the Digital Twin of another part of Cauayan City near the river and sea

Data to be collected
1. Profiles of residents at risk due to disaster
2. With a visual and sensor network, we plan to collect 

data – and leverage systems and AI to predict the 
probability of typhoons and other emergencies

3. Develop a Communication management system and 
process for the entire city 

The river into the city where 
relevant visual and IOT sensor 

networks will be installed

Digital Twins of Cauayan City – Prototype for Disaster Preparedness
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Source: Photo by KC Tay on a visit to the Centre on 29th Nov 2021 

The Huawei Demo 

Command Centre, 

Singapore

Integration with CCTV

Call Taker

Dispatcher
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https://aws.amazon.com/government-education/worldwide/city-on-a-cloud/results/

https://aws.amazon.com/government-education/worldwide/city-on-a-cloud/results/
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https://aws.amazon.com/government-education/worldwide/city-on-a-cloud/results/

The Project for Cauayan City 
was recognized by AWS as a  

GLOBAL GameChanger

https://aws.amazon.com/government-education/worldwide/city-on-a-cloud/results/
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Local (Region II) GlobalRegion (ASEAN)

From Cauayan City to Cagayan Valley Smarter City Belt

1. Supported the Launch on 23rd March 2021 by DOST Region 2

2. Promoted the Leading Cities (Cauayan City and Tuguegarao City) in an ASEAN event

3. Capacity Building for Cagayan Valley stakeholders (Sep till Nov 2021)

4. Introduced both Leading cities into a Global Network (Resilient Cities Network) 
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I

The concept of the Cagayan Valley Smarter City Belt is aimed to build the “Belt” and “Road”, meaning 
more connectivity through the region, and later on with the other Smarter Cities in the country and 
perhaps, a catalyst for international collaborations with our ASEAN neighbors. 

In a nutshell, the Cagayan Valley Smarter Belt is an ecosystem of cities in Region 02 with different strengths, 
with different weaknesses, and they learn to collaborate and not to compete or combat with each other 
along the road and their becoming more resilient in the future is because they have the support of all their 
partner smart cities along the road. 

Aspirations of the Cagayan Valley Smarter City Belt

Launched on 23-March-2021
March 

2021 
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Name
Population 

(2020)
Area (2013), 

in km
2

Density
(2020), 

per km
2

City 
count

Mun
count

Brgy
count

Batanes 18,831 203.22 93 0 6 29

Cagayan 1,268,603 9,398.07 135 1 28 820

Isabela 1,697,050 13,102.05 130 3 34 1,055

Nueva 
Vizcaya

497,432 4,813.88 103 0 15 275

Quirino 203,828 2,319.66 88 0 6 132
https://www.philatlas.com/luzon/r02.html

Provinces of Cagayan Valley Smarter City Belt in Region II 

Total Population: 3,685,744

https://www.philatlas.com/luzon/r02/batanes.html
https://www.philatlas.com/luzon/r02/cagayan.html
https://www.philatlas.com/luzon/r02/isabela.html
https://www.philatlas.com/luzon/r02/nueva-vizcaya.html
https://www.philatlas.com/luzon/r02/quirino.html
https://www.philatlas.com/luzon/r02.html
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Google Earth screenshots of Northern Philippines and the Cagayan Valley

Pioneering Cities identified for the Pilot Project 
in the Cagayan Valley Smarter City Belt

Cagayan Valley

Hon. Jefferson P. Soriano
Tuguegarao City Mayor

Hon. Bernard Faustino Dy
Cauayan City Mayor

The Partnership with Cagayan Valley

1. A chance meeting in Aug 2018 has developed into a 
friendship to become a catalyst for the development of 
the CAGAYAN VALLEY SMARTER CITY BELT in 2021

2. The plan is to help develop the Cagayan Valley Smarter 

City Belt into a GLOBAL SHOWCASE for 
City Disaster Risk Reduction and Management and as an 
example Multi-Sector Development for the region.

Commitment from the Mayors
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Projects
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Smart Cities Network
(Members), United Cities, 

Smart Cities Youth Network

Proposed Industry-Academia Collaboration between 

Academic Institutions (PH and SG) and Smart Cities Network (SCN)

Innovative Global or
SG/PH CompaniesJoint-Project Teams 

Transformational  
Projects 

Problem 
Statements

Proposed Scope
for Project Teams

Scope for Prototypes and

Pilot Projects for the Site

Agree on Scope 
of Project 

Universities in 
ASEAN / Global

Project Teams

Creative Ideas

Transformational 
Projects

Creative Ideas

Academic 
Institutions
Based on Site

Invited Stakeholders
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Pilot Projects aligned to UN SDGs – Outcome from GATE Workshop

All Participating LGUs and 

Academic Institutions will have 

access to this Regional Info
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Collaboration with Phnom Penh
as a Smart & Sustainable City
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1. Position Phnom Penh as a model Smart & Sustainable 

Capital City for a Developing Nation

2. Develop Future Leaders for Phnom Penh, Cambodia, 

ASEAN, and the French-speaking cities globally

• Collaborate with the World Bank, Asian Development 

Bank, UN Agencies  and other investors with Private 

Sector involvement  - The Public-Industry-Academia-

People Collaboration

The GOAL for Phnom Penh

A Model Capital City with future leaders for 
Phnom Penh, Cambodia, ASEAN and the 

French-speaking cities globally

Topic 1: Land Use
Topic 2: Safety and Security
Topic 3: Urban Mobility
Topic 4: Environment
Topic 5: Data Management

Cambodia will be 

Chair for ASEAN 

in 2022
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Source: Phnom Penh 2020/2035 – Smart & Sustainable City Strategic Roadmap, Jan 2021

Pilot in 
Year 1

Pilots in 
Year 1

Internal Pilot 
in Year 1

Internal Pilot in Year 1

Internal 
Pilot in 
Year 1
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Proposed Rollout in 2022
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Collaboration Concept: Digitally Twinned Smart Cities 

Catalyst 
Projects

Philippines

– Cauayan City

Singapore

Batam Jakarta & Bandung

Key Enablers

• Government Support & Site Visits

• Investment into cities

• Digitalization of City

• Partnerships 

Focus Areas

• Dev of SMART Hubs for SDGs

• Smart Infrastructure (Built & Digital)

• Industry Development 

• Smart Education, Smart Tourism

• Big Data, Artificial Intelligence

• Food Security & Smart Retail

• Circular Economy & Others SMART
Hubs

Hubs
In ASEAN

Hubs
In India

SMART Hubs

SMART
Hubs

Hubs In Other 
Countries - US, ANZ, 

Europe & Africa

US, Europe

Sandbox

SMART 
Hub 

SDG Center

Malaysia
Iskandar

Penang

Indonesia

SMART Hubs
West Java

Phnom Penh

Cambodia
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Smart city 

AcceleRaTor

(“SMART”) Hub

City
City

City

Town Town

Town

Town

Town

Leveraging the Quadruple Helix Collaboration to establish 

the “SMART” Hub for Smart Cities and Communities in ASEAN

1. The SMART Hub will be a model for the 
development of UN SDG Hubs in ASEAN

2. Main Objectives of the SMART Hub

a) Develop “Train-the-Trainers” Programs for 
Capacity Building

b) Establish Systems to sustain the 
development of programs with key 
stakeholders

c) Agree on the Process of Engagement 
within the city and with other citiesThe SMART Hubs will be the positioned as the 

Centers of Excellence for Smart Cities and Communities

To be launched in 2022 when 
Cambodia takes overs as Chair for ASEAN
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Concluding Remarks

1. Political Leadership to lead the change

2. Form Task forces with Measurable Outcomes

3. Seek to collaborate with others and develop the Ecosystem
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Contact Person
TAY Kok-Chin (KC)

Chairman, Smart Cities Network
Director (ASEAN), Smart Cities Council

KC.TAY@SmartCitiesCouncil.com

mailto:Gsc.kctay@gmail.com

