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簡報者
簡報註解
Distinguished delegates, esteemed members of the Expert Group on Energy Efficiency and Conservation, ladies and gentlemen. Good afternoon.��As Vice-Chairman of the EGEEC, it is my distinct honour to welcome you to this EGEEC meeting and express my gratitude to Thailand for hosting this joint meeting in vibrant Bangkok.

Over the next 30 minutes, I will present our 'AI Energy Efficiency Global Stocktake'. We are gathered here today to confront what is arguably the most significant, structural shift in global energy demand of our generation. ��Artificial Intelligence is no longer just a technological frontier; it is an energy frontier. ��To guide our discussion, you will see our agenda on the right side of the screen. I have structured this stocktake into four interconnected parts. First, we will open by defining the dual nature of AI. In Part A, we will dive deep into the 'Demand Reality' and look at the structural drivers testing the limits of several APEC economies. In Part B, we pivot from the problem to the 'Solution Space', showing how AI actively drives energy efficiency across various sectors. In Part C, we will bring this back to the APEC context to identify our critical multilateral gaps. Finally, in Part D, I will present four specific, strategic decisions for this working group to make before we adjourn today. Let us begin.


o
Part 1: Al

Challenges & Opportunities

As Energy CONSUMER

Al workloads in data centers consume a large and rapidly
growing amount of energy.

4X Al electricity demand multiplier by 2030

80 - gofyo Al energy from continuous inference
(not training)

of DC projects face grid connection
delays

20%

VS

Al Efficiency ENABLER

Al applied to buildings, industry, transport, and power grids
reduces energy waste across the whole economy.

extra grid capacity unlocked by Al (IEA)

175 GW

building energy savings via Al Building
Management System (BMS)

5 -40%

potential savings in building
management by 2035

300 TWh

EGEEC's mandate: to lead the balance between these two realities

Source: |IEA Energy and Al 2025 | ACEEE Smart Building Systems 2025 | WEF Transport Al 2026

APEC EGEEC - 2026


簡報者
簡報註解
We must start by acknowledging the elephant in the room: AI is a profound paradox. It is simultaneously the greatest immediate challenge to our grid infrastructure, and the greatest enabler of energy efficiency we have ever seen.��On the left side of this slide, we see the sheer weight of AI as an energy consumer. Driven by the massive deployment of data centres, specialised Graphic Processing Units, and continuous inference runs, AI electricity demand is projected to multiply by four times by 2030. The strain is already visible. Today, up to 20 percent of data centre projects globally are facing grid connection delays. Our physical infrastructure simply cannot keep pace with digital expansion.��But we cannot let that blind us to the right side of the slide. AI is also a revolutionary efficiency enabler. When applied intelligently to buildings, heavy industry, transport networks, and power grids, AI cuts energy waste economy-wide. The International Energy Agency notes that AI can unlock 175 gigawatts of extra grid capacity globally, and save up to 300 terawatt-hours in building management alone by 2035.�


Part 2
Demand Reality

Scale, APEC footprint & structural
nature of Al energy demand



簡報者
簡報註解
To strike this balance, we must first truly understand the sheer scale and the unique nature of the demand tsunami heading our way. Let us turn to Part A.
This brings us to Part A: The Demand Reality. ��In this section, we will look at the global projections, the APEC footprint, and the structural nature of this demand. We need to understand that we are not just adding more computers; we are adding a new kind of industrial load to our grids.



PART 2 - DEMAND REALITY

Global Data Centre Demand

Regional DC Electricity Demand (TWh)

United States /325

China

/200

Japan

/57

South Korea /18

Europe /115

Rest of World /230

m Current Number / 2030 projected

Source: IEA Energy and Al 2025 | LBNL US Data Centre Report 2024 | APERC 9th Edition 2025

Total global DC demand
945TWh . 205

= Japan’s current entire electricity consumption

Al electricity demand
multiplier by 2030

18% growth in US DC demand 2018-2023

2 035 700-1,700 TWh range

Uncertainty reflects Al adoption speed
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簡報者
簡報註解
Let us look at the macro numbers from the latest IEA Energy and AI 2025 report. By 2030, total global data centre electricity demand is projected to reach 945 terawatt-hours. To put that abstract number into perspective, that is roughly equivalent to adding the entire electricity consumption of Japan to the global grid in just five years.��Looking at the bar chart on the left, you can see the exponential growth trajectory. The United States and China dominate this growth, accounting for nearly 80 percent of the increase. However, we also see rapid acceleration in Japan, South Korea, Europe, and the Rest of the World. ��But I want to draw your attention to the orange banner at the bottom of the slide: The Jevons Paradox. Historically, we have relied on hardware becoming more efficient. And indeed, chips are becoming vastly more efficient per computation. However, as the cost of computing drops due to these efficiencies, it drives exponential, insatiable growth in deployment. The efficiency gains in the hardware are being entirely swallowed by the sheer scale of adoption. Absolute energy consumption will continue to rise.��To understand why this demand is so relentless, we must look under the hood. The nature of AI computing is fundamentally different from traditional IT workloads.


Why Al Demand Is Structural

| Inference Dominates

* 80-90% of Al energy is consumed in inference

|
4 GPU Power Density

* 80-90% of peak power drawn even at 30-50%
* Al chips require 50-150 MW per facility

» Each Al query uses ~10x the energy of a normal search

- 000000000___]
2= Grid Bottleneck

jraavg
B,

+ 20% of data center projects face grid connection delays.
« 7-10 year EU grid queues

10 GW pipeline jams in Tokyo metro area.

|
APEC Concentration

«  >70% of global DC capacity in APEC economies.

Ty
9,

* US + China alone represent the dominant share

« Japan, Korea, Singapore, Australia rapidly growing.

"The decisions made in the next 18 months will determine whether Al becomes a climate accelerant or a climate solution."”

Source: IEA Energy and Al 2025 | ETH Zurich Systems Group 2025 | Stanford Al Index 2025
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簡報者
簡報註解
AI demand is not a cyclical trend; it is a structural shift in how electricity is consumed. These four factors are deeply interconnected.��First, in the top left, consider the workload shift. Historically, energy was spent training models. Today, inference dominates. 80 to 90 percent of all AI computing power is now spent on inference—the act of running deployed models continuously, 24/7. ��Second, in the top right, this continuous demand is compounded by extreme GPU power density. A single ChatGPT query requires roughly ten times the energy of a standard Google search. When you multiply a 10x energy intensity by billions of daily queries, AI chips now require 50 to 150 megawatts per facility.��Third, in the bottom left, it is precisely this combination that is creating a severe grid bottleneck. We are seeing 7 to 10-year grid connection queues in Europe and there are 10-gigawatt pipeline jams in the Tokyo metropolitan area.��And fourth, in the bottom right, this is an APEC problem. Over 70 percent of this global data centre capacity is concentrated right here in our APEC economies. The decisions we make in the next 18 months will determine whether AI becomes a climate accelerant or a climate solution.
Let us now look closely at how this pressure is manifesting across our region, starting with the largest builder in Asia.



United States

ﬁ%‘ United States /g\

Largest Consumer, Most Fragmented Policy 18 3 Total DC demand

%\\:\:"

No federal binding standard — No unified national . B i t/on of 1 riotional consumptio]
; y

PUE mandate; state rules and voluntary targets only. ff’

)
al

Policy instability — Efficiency priorities shift with each
administration, creating private sector uncertainty.

Hyperscaler concentration risk — A few major cloud providers
drive over 50% of capacity, exporting regulatory gaps globally.

State electr|C|ty in
Virginia now from
data centers

Virginia as a stress test — 26% of state electricity from
data centres; grid queues now 7-10 years.

Source: IEA Energy and Al 2025 | APEC EGEEC - 2026 6


簡報者
簡報註解
The United States is, by a significant margin, the world's largest consumer of data centre electricity. At 183 terawatt-hours of total data centre demand today, and projected to reach 325 terawatt-hours by 2030, the scale is simply without parallel. To put that in context, the state of Virginia alone — home to the world's highest concentration of data centres — now draws 26 percent of its electricity from data centres. That is not a technology statistic; that is a fundamental shift in how a regional grid is structured. 

Yet despite this enormous footprint, the United States presents what I would characterise as the most fragmented policy landscape of any major economy we reviewed. There is no single, binding federal framework for data centre energy efficiency. What exists is a patchwork of state-level initiatives, voluntary corporate commitments, and federal executive orders that have shifted significantly with each administration.

On the positive side, there are meaningful signals. The 2026 Energy Conservation Act amendment now requires large data centres to report their energy use and meet Power Usage Effectiveness targets. This is a step forward. However, enforcement and coverage remain inconsistent across states.



PART 2 - DEMAND REALITY
China

Dual-Carbon Goals: Peak emissions by 203
2030 2080 Carbon neutrality by 2060

MIIT Green DC Programs: MIT Pilot Program (sih
& 5 rounds of national green DC lists published.

Source: IEA Energy and Al 2025 | MIIT Green DC Program APEC EGEEC - 2026 7


簡報者
簡報註解
China currently represents the second-largest computing power scale globally, with 100 terawatt-hours of total data centre demand and over 9 million standard racks deployed. 

What is highly notable here is their aggressive, top-down regulatory approach to manage this surge. Through the Ministry of Industry and Information Technology's Green Data Centre Pilot Program, China has systematically forced down its Power Usage Effectiveness—or PUE. 

They have moved from an average PUE of over 2.2 a decade ago, down to a strict, mandatory ceiling of 1.25 or lower for new large facilities today. They are actively using state policy to force the absolute limit of hardware and cooling efficiency.



PART 2 - DEMAND REALITY
China

15th Five-Year Plan (2026—-2030)

100 Zero-Carbon Parks New target for zero-carbon data center industrial parks by 2030

Hyper-Scale Al Clusters Dedicated Al computing clusters with enhanced cooling and renewable power

¥4 Trillion Grid Investment State Grid investing ¥4 trillion (+40%) in grid modernisation for data center demand
Carbon Dual-Control Shift Moving from energy intensity to carbon intensity targets for data centers

Green Procurement Ramp 30% green electricity procurement (2025) — 80% (2030) for data centers

Source: IEA Energy and Al 2025 | MIIT Green DC Program APEC EGEEC - 2026 8


簡報者
簡報註解
Looking ahead to China's 15th Five-Year Plan, which covers 2026 to 2030, we see a strategic pivot. The focus shifts from merely improving PUE to achieving deep, systemic decarbonisation. ��China's 15th Five-Year Plan (2026–2030) targets the establishment of approximately 100 zero-carbon industrial parks — including parks specifically designed to integrate large-scale data centres and renewable energy. Recognising the grid bottleneck, the State Grid is investing a massive 4 trillion Yuan in grid modernisation specifically designed to handle AI loads. Furthermore, they are ramping up green electricity procurement mandates, with new data centres in national hub regions mandated to source at least 80% of their electricity from renewable energy by 2030. This represents a massive, centrally coordinated response integrating tech policy with energy policy.



PART 2 - DEMAND REALITY
Japan

PTQSSUF? an
= 18k i

Energy Conservation Act (2026): DCs =16, OOO \

MWh/yr report and meet PUE targets

T s S e ! NN

7th Strategic Energy Plan (Jan 2025): First to rai
2030 power demand forecast by 8% for DCs/AI A

GHG Reductlon 73% vs FY2013 by 2040; Nuclear

restarts reconsidered

Grid and Power: 10 GW of applications in Tokyo area;
Co-location with nuclear/renewables recommen

Source: IEA Energy and Al 2025 | METI 7th Energy Plan
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Moving to Japan, we see a different set of challenges—one primarily driven by severe spatial and grid constraints. In Japan, the grid bottleneck is acute and immediate. As I mentioned earlier, there are 10 gigawatts of data centre applications jammed in the Tokyo metropolitan area alone, waiting for power that does not yet exist. ��In response, Japan's recent 7th Strategic Energy Plan is a landmark document: it is the first to officially raise the 2030 national power demand forecast—by 8 percent—specifically and explicitly due to AI and data centres. ��To manage this, Japan has amended its Energy Conservation Act, making PUE targets legally binding for large data centres, aiming for a national average of 1.4 by 2030. To secure the massive baseload power AI requires to meet their 2040 greenhouse gas reduction targets, they are also actively reconsidering the role of nuclear restarts.


South Korea

South Korea . AP DR ¢

, -'l‘ Ra | i‘ 5 «”ﬂ,’i- 5 : .E 5 | Sl _ . ‘ hTota| DC demand

=My 100 GW renewable energy target by 2030;
ambitious but behind schedule

Gap: 7.3 GW of grid connection applications, bu
supply capacity is roughly half .

K-Cloud initiative: building sovereign Al comput
infrastructure

Source: IEA Energy and Al 2025 | Korea Energy Agency APEC EGEEC - 2026 10


簡報者
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South Korea is facing a similar rapid ramp-up, driven by their unique position in the supply chain. South Korea is a critical node in the global AI ecosystem due to its absolute dominance in High Bandwidth Memory manufacturing, led by champions like Samsung and SK Hynix. This manufacturing base is driving massive, co-located data centre demand, projected to hit 30 terawatt-hours by 2038. ��According to South Korea's Ministry of Trade, Industry and Energy 11th Basic Power Supply Plan, data centre power requests submitted to KEPCO are projected to reach 7,3GW by 2027 — nearly double the available supply capacity. ��Their policy response is spatial. Through their Distributed Energy Act, they are attempting to push large data centres away from the congested Seoul metropolitan area, mandating a shift toward distributed energy sources in the provinces.
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Singapore

700 MW Jurong Island energy park unde

construction for new DC cluster

Challenge: renewable energy options extremely
limited in a dense urban environment

Tropical climate (30°C+ year-round) makes cooling
efficiency ctitical

l%-*

Source: IEA Energy and Al 2025 | IMDA Green DC Standards APEC EGEEC - 2026 11


簡報者
簡報註解
Now let us look at Singapore, an economy where both land and renewable energy options are highly constrained. Singapore faces a unique geographical and physical challenge. With only 700 square kilometres of land, a tropical climate, and very limited domestic renewable energy potential, their approach to data centres has to be precision-engineered. 

Consequently, Singapore has implemented the DC-CFA2 framework, which arguably contains the most stringent efficiency requirements for new builds anywhere in the world. New data centres must achieve a mandatory PUE of 1.25 or lower. But they go further: they also mandate strict Water Usage Effectiveness, or WUE, targets, recognising that liquid cooling for AI servers places immense strain on water resources. It is a prime example of policy adapting strictly to physical constraints.
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Australia

M DC demand growing from 1% to 6% of NEM by 2030
— 11% by 2035.

No binding national DC energy efficiency
standards currently in place.

@? DC emissions rose 16% in 2024-25 despite national
(c® decarbonisation targets.

@  82% renewable electricity target by 2030 under
W% Capacity Investment Scheme.

Source: IEA Energy and Al 2025 | APEC EGEEC - 2026 12
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簡報註解
Moving south to Australia which presents a contrasting scenario.  In Australia, the AI surge is just beginning to hit the grid. Data centre demand is projected to grow from 1 percent to 11 percent of the National Electricity Market by 2035. 

Despite having highly ambitious national decarbonisation targets, data centre emissions in Australia actually rose by 16 percent over the last year. This highlights a regulatory lag: currently, there are no binding national data centre energy efficiency standards in place for the private sector, although government suppliers are expected held to a PUE of 1.4 . The demand surge is arriving rapidly, but the comprehensive regulatory framework is still playing catch-up.



Chinese Taipei

Ly /
"

2 FS5 @Y
R =) TRV
TSMC consumes ~8% of national electricity; Al chip —.

demand accelerating. Risk: simultaneous nuclear

Grid at Breaking Point

——— i —

w /e (installed capacity)

100%

wluclear phase-out completely irpda

,‘;mr-

Isolated grid cannot import power during shortfalls
due to lack of interconnections.

: wr
Offshore wind deployment (3 GW installed to 17.4 GW
2035 target) is lagging.

Renewable targets (solar and wind) missed 2025
milestones.

Project investment in Data Center

il L -

Source: IEA Energy and Al 2025 | APEC EGEEC - 2026 13


簡報者
簡報註解
Last but not least, Chinese Taipei is currently at a breaking point. TSMC alone consumes approximately 8 percent of the entire electricity, and the insatiable global demand for AI chips is accelerating this consumption. 

Operating on an isolated island grid with no interconnections, they cannot simply import power from neighbours during shortfalls. Compounding this, the complete phase-out of nuclear power is scheduled for May 2025, while offshore wind and solar targets have repeatedly fallen behind schedule. The simultaneous exit of baseload nuclear and the surge in AI manufacturing demand creates severe reliability pressure for the grid.



.

PART 2 - DEMAND REALITY

APEC Al Energy Policy: Ambition vs Implementation Progress

@ Australia

Progress —

Source: IEA Energy and Al 2025 |

® usa

@ Japan

@ south Korea

@ cChinese Taipei

Policy Ambition —

@ Singapore
@ china

Key Observations

1. Explosive demand outpacing grid capacity

Each faces grid connection delays.

2. Renewables behind schedule everywhere

Most of the renewable targets are not on track. Even Canada’s
clean grid faces capacity pressure. Chinese Taipei renewable
gaps are acute.

3 . Few binding Al-specific energy standards

Only China and Singapore have mandatory PUE. Most
economies rely on voluntary programs or lack DC-specific
regulation entirely.

APEC EGEEC - 2026
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簡報者
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When we aggregate these snapshots, a very clear, and somewhat concerning, regional picture emerges. This scatter plot maps our APEC economies based on their policy ambition versus their actual implementation progress on the ground. ��The overarching observations on the right are stark. ��First, explosive demand is outpacing grid capacity everywhere. Whether you are in Tokyo, Virginia, or Seoul, the grid is the ultimate bottleneck. ��Second, renewable energy deployments are falling behind schedule across the board, meaning new AI demand is increasingly being met by fossil fuels. ��And third, despite the obvious urgency, there are very few binding, AI-specific energy standards across our region. Only China and Singapore have mandatory PUE regulations for new builds. ��The takeaway is clear: Ambition is high, but implementation is lagging. As a region, we are collectively vulnerable.
But we must not despair. Because while AI is causing this immense strain, it is simultaneously providing the exact tools we need to solve it. This brings us to Part B.



Part 3
Energy Efficiency

Technology clusters, deployed
examples & real-world impact

15


簡報者
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Part B: AI as the Efficiency Solution. ��We will now pivot from the problem to the solution. We will explore the specific technology clusters, examine deployed examples, and quantify the real-world impact AI is having on energy efficiency today.


Technology Clusters

Al for Energy Efficiency

A DEMAND SIDE B SUPPLY SIDE C AIINFRASTRUCTURE
A1 A2 A3 A4 B1 B2 B3 C1 C2
Buildings Industry Transport Consumer Grid & Networks Generation & Demand Response Al Hardware Software &
Storage & Flexibility Algorithms
BEMS - HVAC Al Process Opt. Route Opt. Smart Homes VRE Forecasting Power Plant Opt. Load Shifting GPU/TPU/NPU Model Compress.
Digital Twins Predictive Maint. AV & EV Mgmt. Demand Response Fault Detection Battery Mgmt. Virtual Power Plants Liquid Cooling Green Al Methods

Following IEA, ACEEE & UNIDO classification | Two primary groupings: (A) Demand-Side - (B) Supply/Energy-Side - Cross-cutting: (C) Al Infrastructure Efficiency

Source: IEA Energy and Al 2025 | ACEEE Energy Efficiency 2025 | UNIDO Al in Industry 2025 APEC EGEEC - 2026 16


簡報者
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To manage this vast topic strategically, we have adopted a taxonomy based on frameworks from the IEA, ACEEE, and UNIDO. We break AI for energy efficiency into 9 distinct Technology Clusters across three pillars: ��Pillar A is the Demand Side—covering how AI optimises Buildings, Heavy Industry, Transport, and Consumer appliances. �Pillar B is the Supply Side—covering how AI revolutionises the Grid, Generation, and Demand Response. �Pillar C focuses on AI Infrastructure itself—making the hardware and algorithms inherently greener. ��I want to stress this: these are not theoretical concepts or academic papers. These are commercialised levers we can pull today.


PART 3 - ENERGY EFFICIENCY

| PART3 - ENERGY EFFICIENCY
Buildings & Industry — Al Energy Efficiency Technologies

Source: IEA Energy and Al 2025 | ACEEE Smart Buildings 2025 | UNIDO Al Heavy Industry 2025 | Imubit Cement Al 2026

A1 BUILDINGS

Al-driven Building Energy
Management Systems (BEMS)

ML models optimise HVAC, lighting & plug loads in real time.

Dollar Tree, Finnish malls, hospitals deployed.

Predictive HVAC Optimisation

Al forecasts occupancy & weather to pre-cool/heat.
Deployed at scale in commercial real estate.

Digital Twins for Buildings

Full virtual replica of building systems. Enables scenario
modelling & continuous Al commissioning.

Agentic Al Building Controls

Al agents manage all systems autonomously. Key IEA 2025
use case — still in pilot phase.

5-40%

energy savings
vs conventional

15-25%

HVAC energy
reduction

20-30%

operational
energy reduction

<40%

energy savings
(IEA)

DEPLOYED

DEPLOYED

DEVELOPING

DEVELOPING

A2 INDUSTRY

Al Process Optimisation
(Cement, Steel, Chemicals)

Closed-loop Al (ABB, Carbon Re, Imubit) writes setpoints
directly to DCS. Payback < 12 months.

Industrial Digital Twins

Full-plant virtual replica. IEA Task XVIII Al in Industrial Systems
(2025-2026) leading global collaboration.

Al Predictive Maintenance

ML fault prediction prevents motors & compressors running
inefficiently. Widely deployed in manufacturing.

Al-optimised Heat &
Cooled Supply Networks

Al-controlled district heating/cooling with demand forecasting.

Pilot scale in Nordic countries.

Reinforcement Learning
for Industrial Control

RL agents continuously learn plant-specific dynamics. Cement
kilns, steel converters — growing deployments.

10-15%

fuel & electricity
reduction

15-25%

energy intensity
reduction

5-12%
energy from avoided

downtime & over-
running

10-20%

district energy
savings

<30%

in targeted process
energy

DEPLOYED

DEVELOPING

DEPLOYED

DEVELOPING

DEVELOPING
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簡報者
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Let us look at the Demand Side first, specifically the massive potential in Buildings and Industry. Focusing on Cluster A1: Buildings. Commercial buildings are notorious energy wasters. Today, AI-driven Building Energy Management Systems—or BEMS—are deployed at scale. Machine learning models predict occupancy patterns and weather forecasts to optimise HVAC and lighting in real time. As you can see, we are seeing verified energy savings of 5 to 40 percent compared to conventional systems. ��In Cluster A2: Industry, the impact is even more profound. AI process optimisation is now operating in closed-loop systems in cement, steel, and chemical plants. The AI writes setpoints directly to the Distributed Control Systems, yielding 10 to 15 percent reductions in fuel and electricity. For heavy industry, a 10 percent reduction translates to massive carbon and cost savings, with payback periods often under 12 months.



Transport & Consumer Applications

A3 TRANSPORT

Al Route Optimisation
(Road, Rail, Maritime)

UPS ORION saves 10M gallons/yr. DHL multimodal cut costs
13%, emissions 58% per t-km.

Al Traffic Management
& Signal Optimisation

Real-time signal timing optimised via ML. Deployed in

Singapore, Seoul, major US cities.

Al-managed EV Charging
& Grid Integration

Smart charging coordinates EVs as grid assets. V2G and
demand response programs active.

Autonomous Vehicle
Energy Management

Al driving reduces braking losses, optimises speed profiles.
IEA: potential = 120 million cars.

Al-optimised Capacity
& Modal Shift Planning

Al demand forecasting shifts freight to rail/sea from trucking.
Airline cargo +8% load factor.

10-15%
fuel per tonne-km

(DHL: 58%
CO,/tonne-km)

10-15%

urban fuel
consumption
reduction

15-20%

grid demand peak
reduction

~30%
energy per

passenger-km
vs. human-driven

8-12%
cargo load
capacity
improvement

DEPLOYED

DEPLOYED

DEPLOYED

DEVELOPING

DEPLOYED

Source: WEF Transport Al 2026 | IEA Energy Efficiency 2025 | ACEEE Smart Homes 2025

A4 CONSUMER APPLIANCES & SMART HOMES

Al Smart Home Energy
Management (HEMS)

Al learns occupant schedules, optimises appliances. Google Nest,
Amazon Echo ecosystems deployed.

Al-enhanced Appliances
(A/C, Refrigerators, Washing)

IEA 2025: current appliances are often half as efficient as best
models. Al closes the gap rapidly.

Al Demand Response
(Residential)

Al aggregates smart appliances as Virtual Power Plants. PG&E,
OhmConnect deploy at scale.

Al-powered MEPS
Compliance Monitoring

Al monitors appliance real-world performance vs. MEPS. EU & AU
piloting smart meter analytics.

Edge Al for Ultra-low
Power loT Devices

NPU chips enable inference at <1W on device. Reduces round-trip
data centre energy for loT.

10-35%

household energy
consumption

10-30%

vs non-Al
equivalent
appliance

10-20%

peak demand shift
per household

Policy

enabler

70-90%

vs cloud compute
per inference task

DEPLOYED

DEPLOYED

DEPLOYED

DEVELOPING

DEVELOPING

APEC EGEEC - 2026


簡報者
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We see similar, highly scalable success deployed in Transport and Consumer applications. In Cluster A3: Transport, AI route optimisation is actively saving millions of gallons of fuel today. UPS's ORION system evaluates hundreds of thousands of route permutations dynamically to cut fuel use by 10 to 15 percent. AI is also critical for managing EV charging, ensuring millions of cars do not overwhelm the grid, reducing peak demand by 15 to 20 percent. ��For Cluster A4: AI-enabled building management and smart home systems are projected to deliver energy savings of 10–35% in residential and commercial buildings, according to IEA analysis of digital optimization technologies. 


Al for Energy Supply Systems — Overview

B1 Grid & Networks B2 Generation & Storage B3 Demand Response & Flexibility

175 GW

extra transmission
capacity unlocked via Al

30-50%

reduction in grid
fault outage duration

Key Technologies:

B Dynamic Line Rating (DLR)

B Al Fault Detection & Self-healing Grids

B VRE Forecasting & Curtailment Reduction

I Transmission Congestion Management

22%lyr

growth in renewable
energy for data centres

5-15%

power plant heat rate
improvement via Al

Key Technologies:

B Al-optimised Power Plant Operations

B Battery State Estimation & Management

B Al for Nuclear Plant Monitoring

B Renewable Output Forecasting (solar/wind)

VPPs

Al-aggregated Virtual
Power Plants emerging

10-20%

peak demand
reduction potential

Key Technologies:

B Al-managed Virtual Power Plants (VPPs)

B Smart Meter Analytics & Load Forecasting

B Data Centre Load Shifting (grid ally)

B Industrial Demand Response Automation

Source: IEA Energy and Al 2025 | Schneider Electric Grid Analysis 2026 | IEA World Energy Outlook 2025
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簡報者
簡報註解
But perhaps the most critical application of AI for this group is on the Supply Side—modernising our power grids.��In Cluster B1: Grid & Networks, technologies like Dynamic Line Rating use AI to analyse wind speed, weather, and conductor temperatures in real-time. This allows grid operators to safely push more power through existing lines, increasing transmission capacity without spending a decade building new pylons. The IEA estimates AI can unlock 175 gigawatts of extra capacity globally.  AI-enabled digital optimisation is helping improve the operational efficiency of power plants, with the IEA identifying AI-driven process controls as a key near-term lever for reducing energy intensity across the power sector.��In Cluster B3: Demand Response, AI-managed Virtual Power Plants aggregate thousands of distributed batteries and EVs to provide grid stability, creating up to 20 percent peak demand reduction potential. AI makes our existing, rigid infrastructure drastically more flexible and efficient.
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Making Al Itself More Energy Efficient

100x

GPU efficiency gain
2008-2025 (perf/iwatt)

30x

Google Ironwood TPU
vs first-gen TPU

40-60%
energy savings from
model compression

70-90%
energy reduction:
edge vs cloud inference

25%
savings from dynamic
model selection

C1 Al HARDWARE EFFICIENCY C2 GREEN Al — SOFTWARE & ALGORITHMS

Purpose-built Al Chips (TPU/NPU)
Google Ironwood TPU: 2x perf/watt vs prior gen. NPUs for edge
inference at <1W.

DEPLOYED
DEPLOYED
DEPLOYED

Liquid Cooling for Al Accelerators
Direct liquid cooling cuts PUE to <1.2. Standard in Tier-4 Al data
centres now.

HBM memory stacking cuts data movement energy. TSMC CoWoS,
Intel Foveros.

Neuromorphic / Photonic Computing
Intel Loihi 2, IBM NorthPole: 100x efficiency for specific tasks. Pre-
commercial.

Optical Interconnects
Silicon photonics replaces copper in data centres — dramatically
lower energy/bit.

DEVELOPING

I Advanced Packaging (3D stacking)

Model Compression & Pruning
40-60% energy savings. Removes redundant neural connections.
Widely adopted.

Edge inference 3-5x faster at 8-bit. Cuts energy without accuracy loss
>5%.

Knowledge Distillation
Train small 'student’ model from large 'teacher'. ~70% size reduction,
90% accuracy retained.

I Quantisation (INT8, INT4)
Dynamic Model Selection
Route queries to lightweight models when possible — up to 25%
savings. Emerging.

Carbon-aware Workload Scheduling

Training runs timed to match low-carbon grid periods. Google,

Microsoft piloting.

DEPLOYED

DEPLOYED

DEPLOYED

DEVELOPING

DEVELOPING

Efficiency of Al hardware and algorithms is the critical swing factor — IEA High Efficiency Case = 20% lower data centre demand by 2035

Source: IEA Energy and Al 2025 | TPU Ironwood 2025 | Green Al Methods IJPREMS 2025 | CEUR Green Al 2026
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簡報者
簡報註解
Finally, we must look inward. How do we make the AI compute process itself more efficient?��On the hardware side, the engineering is miraculous. AMD has already achieved a 38-times improvement in AI computing energy efficiency between 2020 and 2025 — and, combined with software advances, is targeting up to 100 times overall efficiency improvement by 2030. Liquid cooling is increasingly being adopted for AI workloads, with leading facilities achieving PUEs approaching 1.2.��But the real frontier is software—Green AI. Methods like model compression, pruning, and quantisation are reducing the energy required for inference by 40 to 60 percent, without significant loss in accuracy. ��The IEA notes that if we aggressively adopt these hardware and algorithm efficiencies, we can lower global data centre demand by 20 percent by 2035. Efficiency in the code itself is a critical swing factor that policymakers must encourage.


Part 4
APEC EGEEC

Regional momentum, economy deep-
dives & critical gaps

pA


簡報者
簡報註解
We have now seen the sheer scale of the demand, and we have seen the undeniable power of the solutions. Now, what does this mean for us, the APEC EGEEC? How do we govern this?��We must evaluate our regional momentum, hold a mirror up to our policies, and confront our critical gaps.


.

APEC: Strong Foundations — But Critical Gaps Remain

What APEC Already Has

45% energy intensity reduction goal by 2035 (vs. 2005 baseline)

EGEEC mandate covering all end-use sectors including digital
infrastructure

2025 APEC Energy Ministerial: 'Al-Driven Energy Innovation' as
priority theme

APERC 9th Edition Supply & Demand Outlook (2025) :
economy-level baseline data

Peer Review on Energy Efficiency (PREE) process : established
framework

APEC Workshop on Al for Future Energy (EWG_103_2025A) :
May—July 2026

19 of 21 APEC economies signed UN Resolution on Safe,
Secure & Trustworthy Al

Source: APEC PSU Policy Brief No. 67 Aug 2025 | APEC Al Initiative (ROK 2025) | APEC EGEEC 64th Meeting 2025

No agreed APEC methodology for Al/DC energy
intensity at economy level

Inconsistent reporting obligations across 21
economies — no common standard

No sector-specific Al energy efficiency sub-
target within the 45% framework

Bilateral sharing exists, but no structured
multilateral benchmarking

Developing economies lack tools & data to
assess their own Al energy footprint

APEC EGEEC - 2026
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As APEC, we do not start from zero. On the left, you see our strong foundations. We have a region-wide goal to reduce energy intensity by 45 percent by 2035. We have the EGEEC mandate, the APERC baseline data, and the APEC AI Initiative endorsed just last year. ��But this stocktake reveals critical, structural gaps on the right. ��First, Measurement: We have no agreed APEC methodology for measuring AI and data centre energy intensity at the economy level. ��Second, Disclosure: Reporting obligations are entirely inconsistent across our 21 economies. ��Third, Targets: We have no sector-specific AI energy efficiency sub-target within our broader goals. ��And finally, Capacity: Many of our developing economies lack the tools and data to even assess their own AI energy footprint. We are, in many ways, flying blind as a region.

This fragmentation is not just theoretical; it is clearly visible when we map our actual policies.


Where APEC Economies Stand on Al Energy Policy

Data Centre

Al Energy Target Renewable DC Target National Al Policy

Economy Binding PUE

Reporting
China - - -
Singapore - -
Japan -
USA

South Korea
Australia
India

Canada

Chinese Taipei

Mexico

@ Yes / Binding Partial / Voluntary @ No / Not yet

Source: IEA Energy and Al 2025 | MIIT Green DC Program | IMDA Green DC Standards | METI 7th Energy Plan 2025 APEC EGEEC - 2026 23
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Look at this Policy Snapshot matrix. We assessed ten representative APEC economies across five critical dimensions: Binding PUE, Data Centre Reporting, AI Energy Targets, Renewable Targets, and National AI Policy. ��What you see is a patchwork quilt. Some economies like China and Singapore have binding rules across the board; others rely entirely on voluntary measures; some have no framework at all. ��Data and AI compute flow seamlessly across our borders, seeking the cheapest power and the path of least resistance. But our energy policies stop at our borders. This regulatory fragmentation creates vulnerabilities for all of us, risking a 'race to the bottom' for energy standards. We desperately need a harmonised approach.
This brings me to the conclusion of our stocktake, and my direct call to action for everyone in this room.



Part 5
Call to Action

Four decisions for EGEEC to make today

24
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I have four specific, actionable decisions for the EGEEC to make today.


EGEEC to ACTION

m Establish Al Energy Efficiency Sub-Track

Formalise Al energy efficiency as a standing agenda item within
EGEEC, with a designated rapporteur economy and annual
reporting cycle.

— Decision: Agree in principle

n Develop a Measurement Framework

Commission a joint EGEEC—-APERC technical paper on Al/data
centre energy intensity metrics aligned with IEA methodology and
covering all 9 technology clusters.

— Decision: Mandate & timeline

Economy Self-Assessment

03 (Stocktake Survey)

Circulate a structured survey to all 21 member economies
covering DC capacity, existing policies, reporting obligations, and
voluntary targets. Basis for 2027 progress review.

— Decision: Approve survey design

Convene APEC Projects and Capacity
Building Workshops

Propose a focused EGEEC workshop on Al Energy Efficiency
alongside a future EWG meeting, with IEA and private sector co-
presenters. Build on EWG_103_2025A.

— Decision: Host economy volunteer

Source: APEC EGEEC Presentation Planning Document | APEC Al Initiative (ROK, 2025)
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To close these gaps and seize this historic opportunity, I propose the following four discussion for our working group: ��Decision 1: Establish a Dedicated AI Energy Sub-Track. We must formalise this as a standing agenda item within EGEEC, with a designated rapporteur economy to track progress. I ask for your agreement in principle today. ��Decision 2: Develop a Common Measurement Framework. We need to commission a joint technical paper with APERC to align our intensity metrics with IEA methodologies. We cannot manage what we do not measure. I ask for a mandate and timeline today. ��Decision 3: Economy Self-Assessment. We will circulate a structured Stocktake Survey to all 21 economies to accurately baseline our capacity, grid readiness, and policies. I ask for approval of the survey design today. ��Decision 4: Convene a Dedicated Workshop. We must host a focused EGEEC workshop on AI Energy Efficiency alongside a future Energy Working Group meeting, bringing in private sector leaders. I am looking for a host economy volunteer today.



Part 6 Discussion

Data centre demand will double by 2030. The decisions
made in the next 18 months on grid investment, renewable
energy procurement, and Al efficiency standards will
determine whether Al becomes a climate accelerant or a
climate solution.

1 Establish Al Energy Efficiency Sub-Track

2 Develop a Measurement Framework

3 Economy Self-Assessment Survey

4 Convene APEC Projects and Capacity Building Workshops

Source: IEA Energy and Al 2025 | APEC EGEEC Working Group | APEC PSU Policy Brief No. 67

APEC Expert Group on
Energy Efficiency and
Conservation (EGEEC)
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Data centre demand will double by 2030. The physical infrastructure—the concrete, the cooling systems, the grid connections—is being designed and permitted right now. ��The decisions made in the next 18 months regarding grid investment, renewable energy procurement, and AI efficiency standards will lock in our region's energy trajectory for the next decade. ��These decisions will determine whether AI accelerates the climate crisis, or provides the profound efficiency breakthroughs we need to solve it. ��A unified APEC framework for AI energy efficiency is no longer optional—it is essential. ��Thank you for your time, your attention, and your leadership. I now open the floor for questions and to discuss the four decisions before us.
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