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Introduction
“Good Morning. 

I’m honored to join this SAARC Energy 
Centre webinar. 

• Today we’ll explore how digital 
innovation — from IoT to AI and 
block chain — is redefining 
sustainability at the scale of 
buildings, cities, and industries 
across our region. 

• My aim would be to connect global 
trends with real projects and 
practical actions for SAARC 
nations.”
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About SAARC Energy Centre
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Purpose of This 
Webinar

“Our aim is to demonstrate how digital 
tools turn sustainability from an idea 

into a measurable, trackable practice.”

“The priority is scalability — solutions 
that can be implemented across 
multiple countries and sectors.”

“This session supports the SEC’s goal 
of strengthening regional human and 

technical capacity.”
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Sustainability
The Larger Sustainability Landscape

•Sustainability today extends far beyond 

energy and environment.

•Covers buildings, infrastructure, 

transport, water, waste & resource 

efficiency.

•Central to climate resilience, economic 

stability, and quality of life.

•Requires measurable performance, 

transparency, and data-driven decisions.

•Increasingly linked with national 

development goals across SAARC.

•Foundation for future-ready growth in a 

rapidly urbanizing region.
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Digital Tools
Digital Innovation Transforming Every Sector

•AI, IoT & data analytics are reshaping global 

industries.

•Healthcare: AI-enabled diagnostics & predictive 

health insights.

•Agriculture: IoT-based smart irrigation & 

precision farming.

•Manufacturing: Digital twins & predictive 

maintenance reduce downtime.

•Transport: AI-driven traffic management & EV 

ecosystem optimization.

•Disaster Management: Real-time early warning 

systems & risk prediction.

•Governance: Digital platforms improving 

transparency & service delivery.

•Not limited to sustainability — these tools are 

driving all modern progress.
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Scaling Sustainability
• Scaling is the Key, Emphasis is on 

Scaling because without Scaling, 
there will no impact. 

• Scaling Require multifaceted 
consideration, Technology, Policy, 
Supply Chain, Circular Economy, 
Finances, Unit of Scaling is different 
(Billions or Trillions)

• Important:- Balance of Technology, 
Policy & Economics is to be 
Maintained

• When we are talking about scale, 
we are talking about commodity. 
We want to replace energy
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The Sustainability–
Digital Convergence

• Why Convergence?

• The Demand for Precision

• Digital Tools Make the 
Invisible Visible

• Data-Driven Sustainability

• Why Digitalization is 
Essential
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Four Pillars of Digital 
Green Transformation

“These four pillars underpin digital 
sustainability. 

• IoT gathers real-time data, AI 
interprets and optimizes it, 
blockchain secures it, and 
analytics translates it into 
performance and policy insight. 

• Together they close the loop 
between energy use, 
monitoring, and continuous 
improvement.”
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IoT: Real-Time 
Monitoring  & Optimization

• “IoT transforms passive infrastructure 
into responsive systems — sensors on 
chillers, meters on feeders, occupancy 
trackers. 

• “IoT sensors track temperature, flow, 
pressure, and efficiency in real time.”

• Real-time dashboards also enable 
government regulators to monitor 
compliance instantly.”

• “Data collected today becomes the 
basis of optimization tomorrow.”
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AI & Data Analytics: 
Intelligence Behind Efficiency
• “AI predicts demand spikes, 

optimizes HVAC scheduling, detects 
anomalies. 

• In industrial facilities, machine-
learning models have improved 
compressed-air efficiency by 12–
15%. 

• For cities, analytics drive demand-
response programs that flatten 
peaks and integrate renewables 
seamlessly.”
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AI & Data Analytics: 
Intelligence Behind Efficiency

• “AI helps predict equipment failure 
before it happens.”

• “Smart systems adjust lighting, 
cooling, or ventilation based on 
usage and weather.”

• “Predictive insights minimize failures 
and expensive downtime.”

• “All systems report to a unified 
dashboard for facility teams.”
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Blockchain: 
Transparency & Trust
• “Blockchain ensures transparent 

carbon accounting and traceable 
green-energy transactions. 

• Imagine cross-border RECs within 
SAARC — energy produced in Bhutan 
verified through blockchain and 
traded transparently to Bangladesh or 
Pakistan. 

• That’s regional integration powered 
by trust.”
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Digital Twins & Smart 
Cities
• “Digital twins combine BIM, IoT, and 

AI to simulate performance before 
action. 

• A smart-city twin predicts how 
shading, traffic, or renewables affect 
heat islands. 

• This approach bridges planning and 
operation — the same concept scales 
from a single industrial plant to an 
entire city.”

• Digital innovation becomes essential 
at scale
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Industrial / Manufacturing 
Applications
• “In manufacturing, energy is 

currency. 

• IoT-linked motors, predictive 
analytics on boilers, and AI-assisted 
maintenance reduce both cost and 
emissions. 

• Factories adopting ISO 50001 with 
digital monitoring have achieved up 
to 20% improvement in energy 
performance within two years.”
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Global & Regional 
Trends

• “Globally, we see investment in smart 
grids, city dashboards, and digital 
twins.

• Asia-Pacific leads with rapid adoption, 
success stories confirm that digital 
innovation is the engine behind 
modern sustainability

• The SAARC region can position itself 
as a collaborative innovation block, 
not just as individual adopters.”

IEA, IRENA, World Bank, UN, McKinsey, WEF, etc

• Smart grids can reduce energy losses by 30% in developing 
economies.

• Advanced metering infrastructure (AMI) enables 15–25% 
operational savings for utilities.

• AI can reduce grid forecasting errors by up to 50%, 
improving renewable integration.

• Digitalized smart cities can cut emissions by 10–30%, 
energy use by 15–25%, and water losses by 20–30%.

• Over 1,000 cities globally are adopting digital twins for 
planning and resilience.

• IoT-enabled smart buildings reduce energy consumption by 
20–40%.

• 40% of global CO₂ emissions come from buildings & 
construction — making digital tools essential.

• AI-based HVAC optimization alone can yield 15–30% 
efficiency gains.

• AI could deliver up to $5.2 trillion in global economic value 
annually by 2030 (McKinsey).
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Promising Asia Pacific Region Projects
SINGAPORE

Initiative Technologies Used Sustainability Contribution Implementation Highlights

Smart Nation Singapore
National IoT network, data fusion, 

AI analytics

Efficient mobility, optimized 

utilities, reduced emissions

City-wide sensors monitor traffic, 

climate, utilities; AI enhances 

planning & public services

Punggol Digital District (PDD)
District-wide digital twin, 

integrated operations platform

30% reduction in district energy 

use

All buildings connected to a 

unified operations center; 

predictive controls for cooling & 

lighting

Marina Bay District Cooling
AI-controlled chilled water 

system, real-time metering
42,000 tons CO₂ savings per year

AI optimizes plant loading, 

demand prediction, and efficiency 

of chilled-water loops

Smart Water Meters & 

Wastewater Analytics
IoT, remote sensing

Water conservation, leak 

reduction

Real-time consumption 

dashboards for consumers & 

PUB planners
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Promising Asia Pacific Region Projects
CHINA

Initiative Technologies Used Sustainability Contribution Implementation Highlights

Hangzhou City Brain
AI, big data, real-time traffic 
analytics

Reduced congestion → lower 
fuel use, cleaner air

AI coordinates 1,000+ 
intersections; improves traffic 
flow & emergency response 
times

Tianjin Eco-City (Sino–
Singapore)

IoT sensors, smart metering, 
digital environmental 
monitoring

Green buildings, clean mobility, 
pollution monitoring

AI-driven energy optimization in 
buildings; city-wide 
environmental dashboards

National Carbon Trading 
Platform

Blockchain-based MRV, AI 
validation

Transparent CO₂ tracking & 
trading

Digital monitoring + verification 
systems for power sector 
emissions

Shenzhen Smart Grid
AI in grid forecasting, smart 
meters

Renewable integration, lower 
outages

AI predicts solar/wind output; 
distribution automation 
improves stability
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Promising Asia Pacific Region Projects
JAPAN

Initiative Technologies Used
Sustainability 
Contribution

Implementation Highlights

Yokohama Smart City Project
Smart grids, HEMS, EV 
integration

Peak reduction, energy 
efficiency

IoT-enabled homes; EVs as 
mobile storage; microgrids 
with predictive control

Tokyo Digital Twin for Urban 
Resilience

3D city model, climate 
simulation, hazard mapping

Flood, heat & disaster risk 
reduction

Digital twin simulates 
disasters; guides zoning & 
infrastructure decisions

Fujisawa Sustainable Smart 
Town

Smart homes, solar PV, AI 
energy management

Net-zero district model
Each house uses solar + 
battery; community microgrid
optimized via AI

Smart Agriculture Platforms IoT sensors & AI in farming
Reduced water use, higher 
productivity

Soil & plant sensors feed 
analytics for precision 
irrigation
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Promising Asia Pacific Region Projects
SOUTH KOREA

Initiative Technologies Used
Sustainability 

Contribution

Implementation 

Highlights

Songdo International 

Smart City

IoT, pneumatic waste 

system, energy dashboards

Low waste, low emissions, 

efficient utilities

Central vacuum waste → 

no garbage trucks; district 

cooling w/ IoT monitoring

Jeju Smart Grid 

Demonstration

Smart meters, grid 

automation, renewable 

forecasting

High renewable penetration

AI predicts wind/solar 

output; dynamic demand 

response

Seoul AI Air Quality 

System
AI models, IoT AQ monitors

Predictive pollution 

management

Real-time AQ maps; AI 

forecasts pollution 24–48 

hours ahead

EV Smart Charging 

Network
IoT chargers, grid analytics

Lower peak demand, 

improved EV adoption

Smart charging shifts load 

to off-peak hours

20Prepared By: Engr. Muhammad Asif Iqbal



Promising Asia Pacific Region Projects
AUSTRALIA

Initiative Technologies Used Sustainability Contribution Implementation Highlights

Sydney Smart Water 

Network

IoT pressure sensors, leak 

detection analytics

20–30% reduction in water 

losses

Thousands of sensors 

triangulate leaks → 

predictive maintenance

Melbourne Urban Heat 

Island Digital Platform

GIS, remote sensing, AI 

heat models

Climate adaptation & city 

cooling

Heat maps + canopy 

analysis guide tree planting 

& cool-roof strategies

AEMO Digital Grid & 

Renewable Forecasting

AI forecasting, digital grid 

modeling

Higher renewable 

integration & grid stability

AI models forecast 

solar/wind availability 

nationwide

Smart Buildings & CBD 

Energy Platforms
IoT building dashboards

Reduced energy use in 

commercial buildings

NABERS-linked monitoring 

improves efficiency
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Promising Asia Pacific Region Projects
NEW ZEALAND

Initiative Technologies Used
Sustainability 

Contribution

Implementation 

Highlights

Wellington Digital Twin for 

Climate & Seismic 

Resilience

3D digital twin, hazard 

simulation

Future-proof infrastructure & 

zoning

Simulates flooding, sea-level 

rise, earthquakes; guides 

planning

Smart Dairy Farming 

(National Programs)

IoT sensors, methane 

monitoring AI

Lower environmental 

footprint of agriculture

Analytics optimize feed mix 

→ methane reduction

Auckland Smart Mobility 

System

AI traffic prediction, urban 

sensors

Less congestion → lower 

emissions

Integrated transport 

management w/ predictive 

algorithms

Smart Irrigation & Water 

Analytics
IoT irrigation controllers Water conservation

Soil moisture + weather 

prediction for optimal 

watering
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Regional Status & 
Gaps
• “While each country is 

advancing, we face uneven 
adoption. 

• Data silos, limited 
interoperability, and policy lag 
hinder scaling. 

• SAARC’s collective challenge is 
to build regional data 
standards, open APIs, and 
capacity-building frameworks 
so success in one nation 
benefits all.”

Internet Penetration 
(Digital Access Gap)
•India: ~48%
•Pakistan: ~36%
•Bangladesh: ~31%
•Sri Lanka: ~50%
•Nepal: ~43%
•Bhutan: ~90%
•Maldives: ~63%
•Afghanistan: ~18%
→ Shows clear digital access 
inequalities across SAARC.

Digital Skills Gap
•Less than 25% of South Asia’s 
workforce has foundational 
digital skills.
•Only 4–6% of the population 
in most SAARC countries has 
advanced ICT skills.
→ Limited talent ecosystem 
reduces adoption speed.

Digital Government Index 
(UN e-Government Ranking)
(Out of 193 Countries)
•India: Rank ~105
•Sri Lanka: Rank ~85
•Pakistan: Rank ~153
•Bangladesh: Rank ~111
•Nepal: Rank ~139
•Bhutan: Rank ~125
•Maldives: Rank ~86
•Afghanistan: Rank ~168
→ Significant variation in digital 
government maturity.

Cybersecurity Capacity Gap
•Only 3 of 8 SAARC countries have 
national cybersecurity strategies in 
place.
•Regional cybersecurity maturity 
scores below global average across 
SAARC.
→ Major barrier to scaling digital 
solutions.
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Promising SAARC Projects

Initiative Technologies Used Sustainability Contribution How It Was Implemented

Advanced Metering Infrastructure 
(AMI) – DISCOs (LESCO, IESCO, 
FESCO)

Smart meters, IoT, data analytics
Reduces losses, improves demand 
mgmt, supports TOU tariffs

Deployment of smart meters with 
two-way communication; utilities 
get real-time load & loss data; 
dashboards for energy theft 
detection

NEECA AIoT Smart Building 
Framework

AI + IoT, predictive analytics
HVAC optimization → 15–25% 
savings

Sensors on chillers, pumps, AHUs; 
AI models adjust setpoints, 
schedules; digital dashboards for 
continuous commissioning

IoT Smart Street Lighting (Karachi, 
Lahore)

IoT nodes on LEDs, cloud control
40–60% energy saving, fewer 
outages

Remote dimming schedules; pole-
wise health monitoring; air-quality 
sensors added in pilot corridors

Islamabad Smart City Command & 
Fusion Centre (in progress)

AI analytics, CCTV/IoT, decision 
dashboards

Traffic optimization, reduced fuel 
use, cleaner mobility

Integrates feeds from traffic 
sensors, smart lights; AI predicts 
congestion; municipal services 
coordinated via one platform

PAKISTAN
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Promising SAARC Projects
INDIA

Initiative Technologies Used
Sustainability 

Contribution
How It Was Implemented

Smart Cities Mission –

Integrated Command & 

Control Centers (ICCCs)

IoT, AI/ML, GIS

Better mobility, reduced 

congestion/emissions, efficient 

utilities

100+ ICCCs monitoring traffic, 

water, power, waste; AI triggers 

alerts for leakages, overflow, 

outages

AI-Powered Waste 

Management (Madurai, 

Chennai)

AI video analytics, CCTV
Prevents illegal dumping; fast 

response

AI detects overflowing bins or 

dumping → auto alerts to 

sanitation staff via mobile or 

ICCC

AI-Driven Adaptive Traffic 

Systems (Pune, Bareilly)

Edge AI, sensors, machine 

learning

Cuts congestion → fuel/emission 

reduction

Real-time traffic volume 

recognition → dynamic signal 

control; decentralized AI for 

reliability

National Smart Grid Mission 

(NSGM) Pilots

Smart meters, SCADA, 

distribution automation

Lower grid losses & better 

renewable integration

Projects across states with AMI, 

outage mgmt, automated 

switching, solar integration 

analytics
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Promising SAARC Projects
BANGLADESH

Initiative Technologies Used
Sustainability 

Contribution

Implementation 

Highlights

Smart Bangladesh Vision 

2041
IoT, AI, climate-data platforms

Green growth, low-carbon urban 

systems

Nation-wide strategy integrating 

smart grids, AR climate tools, 

pollution monitoring

AIIB-Supported Smart Cities 

(Laksham, Feni, Mirsarai)
ICT, GIS, climate modeling

Climate-resilient urban infra, 

smart drainage

Digital systems for stormwater 

mgmt, road resilience, e-

governance portals

IoT Smart Street Light System 

– Chattogram
IoT lighting controllers

Big power savings, reduced 

maintenance

Remote dimming, pole-wise 

health, energy reporting

Dhaka AI/IoT Mobility & Air 

Quality Pilots
IoT sensors, digital-twin concept

Reduced idling → lower CO₂; 
cleaner air

Real-time pollution mapping, 

smart parking concepts, sensor-

based corridor analysis
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Promising SAARC Projects
SRILANKA

Initiative Technologies Used
Sustainability 

Contribution

Implementation 

Highlights

Colombo NB-IoT Smart Street 

Lighting Pilot
NB-IoT, IoT controllers

Reduced electricity demand, 

predictive maintenance

150+ smart LEDs deployed on 

major corridors; central dimming 

& alerting

Environmental e-Governance 

Collaboration Platform

Digital participation tools, 

integrated data

Better environmental policy 

design

Agencies + citizens co-create 

data on waste, water, pollution; 

shared portal for impact actions

Connect Sri Lanka –

Broadband for All
Fiber, 4G, digital backbone

Enables remote work, digital 

services ↓ travel emissions

Expanding broadband to rural 

areas → foundation for smart 

water, power, education

Smart Water SCADA 

(NWSDB)
SCADA, sensor networks

Reduced non-revenue water, 

faster repairs

Real-time pressure/flow 

monitoring; quicker leak 

detection; automated pump 

scheduling
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Promising SAARC Projects
NEPAL

Initiative Technologies Used
Sustainability 

Contribution
Implementation Highlights

Digital Nepal Framework / 

DNA Project
IoT, AI, digital services

Supports low-carbon, inclusive 

development

Defines 80+ digital initiatives for 

energy, mobility, urban resilience

Lalitpur Smart Street Lighting Smart LEDs, remote monitoring 30–40% energy reduction

669+ smart lights installed with 

remote dimming and digital 

metering

Melamchi Smart Water 

SCADA
SCADA, flow/pressure sensors

Reduced losses, optimized 

distribution

SCADA replaces manual valve 

operation; improves equity of 

supply

Kathmandu Smart Traffic & 

Air-Quality Sensors
IoT, analytics

Lower congestion, pollution 

mapping

Pilots studying IoT-enabled 

traffic control & AQ monitoring 

as part of future Smart 

Kathmandu plan
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Promising SAARC Projects
BHUTAN

Initiative Technologies Used Sustainability Contribution Implementation Highlights

Gelephu Mindfulness City 

(GMC)

Smart-city planning, digital 

governance

EV-only mobility, hydropower-

based low-carbon city

Walkable green city powered by 

hydropower; uses digital 

permitting, smart systems

Hydropower-Backed Green 

Crypto Mining
Blockchain + clean energy

Avoids fossil-fuel crypto; green 

digital economy

State-backed renewable-

powered data centers produce 

low-carbon digital assets

Digital Skills & Blockchain 

Ecosystem Building
Blockchain, AI skills training Jobs in green digital sectors

Youth training programs to 

support GMC digital-asset 

ecosystem

Smart Urban Planning via 

Digital Tools
GIS, digital twins

Efficient land-use, ecological 

balance

Used in early plans for zoning, 

watershed protection, mobility 

networks
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Promising SAARC Projects
MALDIVES

Initiative Technologies Used
Sustainability 

Contribution

Implementation 

Highlights

Digital Maldives for 

Adaptation & Diversification 

(DMADD)

National digital ID, climate-data 

integration
Climate-data-driven planning

Central climate-data platform 

for NDC tracking, EIAs, SOE 

reports

SMART Maldives ICT 

Infrastructure

National ICT backbone, resilient 

data centers

Enables smart islands, reduces 

travel emissions

US$180M+ ICT ecosystem 

designed for climate-resilient e-

services

Solar Hybrid Mini-Grids + 40 

MWh BESS

PV, battery storage, remote 

monitoring
Reduces diesel use on islands

Remote monitoring controls 

charge/discharge; optimizes 

renewable share

Early-Warning Digital 

Systems
GIS + sensors Disaster resilience

Supports flood and storm early-

warning systems
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Promising SAARC Projects
AFGHANISTAN

Initiative Technologies Used
Sustainability 

Contribution

Implementation 

Highlights

Bamiyan Solar–Diesel Smart 

Mini-Grid
Hybrid control, digital meters Lower diesel reliance

SCADA-like hybrid controller 

manages generation → efficient 

supply

UNDP–GCF Mini-Grid Project Smart meters, remote O&M Off-grid renewable access

Supports sustainable mini-grid 

market w/ digital billing & 

monitoring

SAARC Regional Mini-Grid 

Framework (with Afghan 

pilots)

ICT-enabled metering, remote 

monitoring
Scalable rural clean energy

Prepaid & remote systems 

reduce losses and improve 

cashflow

Solar Pumping Systems with 

Digital Controllers
IoT controllers, smart inverters Water + energy sustainability

Used for agriculture & drinking-

water where grid is absent
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Roadmap for Scaling Digital Sustainability

Create Unified Regional Vision & Data 

Framework

VISION

Modernize Digital Infrastructure

INFRASTRUCTURE

Build Interoperable Data Systems

DATA

Integrate AI/IoT in Policy Instruments

INTEGRATION

Mobilize Green-Tech Financing & PPP Models

FINANCE

To Scale Impact:
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“Without 

green-tech 

financing, 

digital 

solutions 

remain pilots; 

financing is 

what converts 

pilots into 

national-scale 

systems.”



Beyond 2025: 
Regional Vision & 
Closing
“Looking beyond 2025, our collective 
opportunity is to form a SAARC Digital 

Sustainability Network — a regional hub 
connecting policies, projects, and 

people. 

Collaboration, data sharing, and 
innovation will define our journey from 

isolated success stories to a unified 
green transformation.”
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Engr. Muhammad Asif Iqbal
Sustainability Specialist / 

Engineering Systems Consultant
M/s Envirocess Consulting Engineers

35Prepared By: Engr. Muhammad Asif Iqbal

“Thank you — I look forward to our 
discussion and to building this regional 

digital-green ecosystem together.”


