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Objectives

• Why water cooperation is relevant?
• What are the key success factors for Collaboration in Water

Supply Policies?
• What is the role of regulation for Water Supply Sector?
• How an integrated planning process can support a resilient

water and sanitation systems in climate change scenarios?
• How do regulators and utilities respond to the changing

environment to sustain progress towards SDG targets?



VULNERABLE COUNTRIES 
REGISTER

US$ 500 BILHÕES IN 
LOSSES 

PER YEAR

 



• Extreme weather events

• Critical change to Earth systems

• Biodiversity loss and ecosystem colapse

• Natural resouce shortages

• Pollution



Water-Related Risks:
• Water Scarcity
• Water Pollution
• Extreme Weather Events
• Rising Demand for Water
• Inequality in Water Access
• Climate Change Impacts



Strategies for Mitigation:

• Investment in Water Infrastructure 

• Sustainable Water Management

• Innovation and Technology

• Global Cooperation







Concepts:

• Water Security

• Service Level

• Resilience

• Adaptation



Circular 
Econo
my

Linear



Levels of governance and stakeholders:

• Government and Agencies: Public Policy

• Regulators

• Operators (Utilities)

• Users (comittes, population, industry, irrigation and other users) 



key strategies for cross-departmental cooperation:

• Integrated Water Resources Management (IWRM)

• Data Sharing

• Collaborative Planning and Policy Development

• Conflict Resolution Mechanisms

• Policy Alignment and Collaborative Governance

• Innovation and Technology Sharing

• Capacity Building and Training 

• Public-Private Partnerships (PPPs)

• Stakeholder Engagement and Public Awareness

• Joint Working Groups and Committees

• Transparent Communication Channels

• Regular Audits and Feedback Mechanisms



Areas of Cooperation: Users and Regulators

• Regulatory Compliance and Monitoring

• Tariff Setting and Financial Planning

• Performance Benchmarks and Accountability

• Infrastructure Investment and Approval 
Processes

• Crisis Management and Emergency Response

• Data Sharing and Transparency

• Customer Protection and Communication



Benefits of Cooperation

• Improved Service Delivery

• Improved Water Quality

• Increased Efficiency and Resource Optimization

• Enhanced Consumer Trust 

• Risk Mitigation

• Resilience to Climate Change



Success factors for Positive Collaboration:

• Knowledge of the sector: risks and opportunities

• Planning in different scenarios

• Clear definition of roles and responsibilities

• Safe and proper environment for Cross-Sectoral Collaboration

• Mature and efficient regulatory environment

• Technology Integration

• Transparency in the relationship – accountability

• Communication among stakeholders: policy makers, regulators, utilities, users and
communities



https://pnqs.com.br/presentation-in-english/ https://iwa-network.org/learn/wash_regulation/
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•Energy 
management 
•Waste 

management 
•Wastewater 

treatment  and 
reclamation 
•Air pollution 

control 
•Greenhouse 

gas emission 

Environmental 

 Environmental, Social, and Governance (ESG) 

 
 

• Labor rights 
and interests 

• Privacy data 
protection 

• Supplier 
management 

• Occupational 
safety risk 

Social 

• Shareholder 
rights 

• Business 
ethics 

• Supply chain 
management 

• Transparency 
of business 
conduct 

Governance 
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Databases: 
   Global Patent Search System (GPSS), Derwent Innovation (DI) etc. 

Research Topic: 

  Water resource recovery, recycling 
Search Interval：Up to December 2023 
(published/applications) 

Search Strategy： 
 Referencing WIPO Green Inventory 

 Japan Green Transformation Technology Inventory (GXTI) 

  [IPC classification numbers]  
and/or[keywords] 

 

Research Methodology 
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More comprehensive classification numbers  
(related to water resource recovery and regeneration) 

Research Methodology 
-[IPC Classification Numbers] 
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Research Methodology 
-[Keywords (Technologies)] 
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Research Methodology 
-[Search Results] 
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Patent Analysis 

 Global Patent Application Trends 
 Proportion of Applications by Major Countries Globally  
 Application Trends of the Top 10 Countries Globally 
 Patent Map (3,860 cases; By Technical Perspective) 
 Top 20 Applicants  
 Application Trends of the Top 20 Applicants  
 Technical Classification of Applications by the Top 20 Applicants  
 Modes of Patent Applications by Top 20 Applicants 
 Overview of Applications by Applicants in Taiwan 



Patent Analysis 
-Global Patent Application Trends 

2015 to Present 
1、Paris Agreement (2016) 
2、Focus on the concept of "Sustainable Development" 
3、UN - Water Action Agenda (2023)        

2005 to 2015 
1、Kyoto Protocol becomes effective 
2、China promotes relevant policies and patent subsidies 

1990 to 2005 
1、UN Framework Convention on Climate Change (UNFCCC) 
2、Kyoto Protocol established 
3、Development of semiconductor industries 

1990-Climate change awareness 
1993-UN Climate Change Convention 

 1970~ 
「Water Resource Crisis 

Seawater desalination 

Not Disclosed 

2011-2012 
1、Fukushima disaster 
2、Kyoto Protocol reappears 

Number of Patent Applications Trends and Annotations 



Patent Analysis 
-Major Application Countries/Regions 



Patent Analysis 
-Patent Application Trends of Top 10 Countries/Regions 

1997 2005 2015 1970 

1、Industrial growth, increasing water resource shortage 
2、Establishing laws and regulations related to water 
resources 
3、Planning for the 11th-14th  Five-Year Plan 

Subsidies 

ITRI R&D 

China 

Japan 

USA 
Taiwan 

South Korea 
Germany 
France 
Sweden 

South Korea Taiwan USA 
Sweden 

Japan 
France 

China 

Germany WO EP 

                       

 Patent Application Trends of Top 10 Countries/Regions (1960 to the present) 

Early Development 
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Patent Analysis 
-Patent Map (3860 Cases; Technical Perspectives) 

Concentrated Water 

Exposure Apparatus 
Wafer 
Liquid 

Stream 
Recovery 

Treatment 
RO 

Recovery 

Treatment Plant 
Sludge 

Recycled 

Pipeline 
 Tank 

Box 
Plate 

Motor 

Separation 
Silicon Carbide 

Air Conditioner 
Condensed Water 

Equipment 

Structures, Pipelines 
or Equipment  

(290 cases; 7.5%) 

Equipment 

Storage Tanks, Pipelines 
or Processing 

Equipment  
(233 cases; 6.0%) 

Storage Tanks, Pools, Pipelines or 
Filtration Devices 
 (230 cases; 6.0%) 

Reverse Osmosis Wastewater, 
Storage Tanks, Pipelines, etc.  

(165 cases; 4.3%) 

Recovery 
Mechanism  

(131 cases; 3.4%) 

Methods 

Reproduction  
(RO Treatment) 
(72 cases; 1.9%)) 

Acid, Ion or Heavy 
Metal Waste 

Liquid  
(461 cases; 11.9%) 

Waste Mortar  
(179 cases; 

4.6%) 

Immersion Exposure 
Machine Waste 

Liquid 
(84 cases; 2.2%) 

Ammonia Chemical 
Solution Treatment(HF、

Ammonia Wastewater, etc.) 
(279 cases; 7.2%) 

Wafer Surface Treatment  
(Coating, Nozzles, etc.) 

(54 cases; 1.4%) 

Substrate (Wafer) 
Cleaning 

(96 cases; 2.5%)) 

Wastewater 
Treatment Plant 
(201 cases; 5.2%) 

Rainwater 
Recovery (Roof 
Green, Tanks)  

(106 cases; 2.7%) 

 Air Condensation 
Recovery 

(147 cases; 3.8%) 

RO Wastewater, 
Storage Tanks, 
Pipelines, etc.  

(165 cases; 4.3%) 

(Reverse) Osmosis 
Membrane, Regeneration;  

Osmosis Membrane 
Module 

(231 cases; 6.0%) 

Japan, USA, Taiwan, Korea 

China 

Equipment Equipment Methods 
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1. Applicants account for 15% (3/20) 
2. State-owned enterprises and small companies 

1. Applicants account for 60% (12/20) 
2. Major multinational corporations 

1. Applicants account for 5% (1/20) 
2. Large, diversified multinational corporations 

1. Applicants account for 15% (3/20) 
2. Important technology R&D institutions and enterprises 

1. Applicants account for 5% (1/20) 
2. Multinational enterprises 

Patent Analysis 
-Top 20 Global Applicants 



2005 1997 2015 

Japan, USA, EU 

China 

Taiwan 

Water Resource Processing 

Semiconductors 

Electrical Machinery 

Patent Analysis 
-Patent Application Trends of Top 20 Global Applicants 

           



Electrical Machinery 

Water Resource Processing 

Semiconductors 

China 

Taiwan 

Fab 
Collection 

Sewage 
Plant 

In-plant Treatment 

Patent Analysis 
-Modes of Patent Applications by Top 20 Global Applicants 

Industrial 
Wastewater 

Semiconductor 
Wastewater 

DI Water 
Ultrapure 

Water 

Sewage 
Treatment 

Plant 

Seawater 
Desalination 

Others 
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Patent Analysis 
-Overview of Patent in Taiwan’s  Applicants 
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Selected Case Studies 
-Industry-Related Practical Achievements 

 Fluidized Bed Crystallization Technology 
(TW 310313；Patent and Technology Transfer) 

      https://www.itriwater.org.tw/technology/More?id=59 
 
 Porous Biological Carrier and Anaerobic Biological 

Fluidized Bed 
 (TW I261575、TW 363945 ；Related cases of ITRI and 
TSMC) 

     https://www.cw.com.tw/article/5123167?template=transformers 
                                                                                                 
 Extraction, Regeneration, and Electrolytic Technology 

(TW I658994；Industry collaboration) 
      https://www.cw.com.tw/article/5100726 

https://www.itriwater.org.tw/technology/More?id=59
https://www.itriwater.org.tw/technology/More?id=59
https://www.itriwater.org.tw/technology/More?id=59
https://www.cw.com.tw/article/5123167?template=transformers
https://www.cw.com.tw/article/5100726
https://www.cw.com.tw/article/5100726
https://www.cw.com.tw/article/5100726
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Extraction, Regeneration, and Electrolytic Technology 

 Technology: Extraction, regeneration, and closed-loop electrolytic reduction 

 Efficacy: High current density, reduction of electrode area, and improvement 
of electrolytic efficiency 

萃取反應 

廢液 
集中槽 萃取 

反應槽 

萃取劑(樹脂) 
儲存槽 

低銅廢液 
儲存槽 

再生反應 

再生 
反應槽 

Electrolytic Circulation Tank 

金屬銅 
回收 電解 

系統 

https://www.cw.com.tw/article/5100726 

Selected Case Studies 
-TW I658994；Waste Recovery Technology 

Waste Liquid  
Concentration Tank 

Extraction Agent 
(Resin) 
Storage Tank 

Low Copper 
Waste Liquid Storage Tank 

 
 
Recovered  
Metal Copper 

Electrolysis 

Regeneration  
Reaction 

Extraction Reaction 

System 

 
 
Copper Etching (Cupric Acid)  
Waste Liquid 

Regeneration Reaction Tank 

Extraction, Regeneration 
Reaction Tank 

https://www.cw.com.tw/article/5100726
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TSMC CASE STUDY: 

Photos from：TSMC Leads the Industry in Recycling Electronic-Grade Copper Materials 
                         https://esg.tsmc.com/ch/update/greenManufacturing/caseStudy/13/index.html 

Closed-Loop Electrolytic Reduction 

Selected Case Studies 
-TW I658994；Waste Recovery Technology 

 
 
Recovered  
Metal Copper 

Electrolysis 

System 
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Share 

Academic papers, 
Patent documents, 
Newspapers, 
Magazines, 
Online information, 
etc. 

Interviews, Exchanges Sources 

Refers  
to 

Research Direction & Methods 

Patent  
Analysis 

Search  
Strategy 

Achievements 

Feedback 
Industry 

GXTI 

Cooperation 

Industry 

Seminars 

WIPO 

Conclusions 
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Conclusions 
 Policy Aspect: 
 Kyoto Protocol (1997), Paris Agreement (2015), periodic UN conferences 

 China invested in the development of related technologies by its policies. 
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Conclusions 
 Industry Aspect: 
 Europe, USA, and Japan: Multinational companies in electrical appliances and 

reclaimed water equipment, with early investments in research and development 
capacity. (around the 1970s) 

 China: There are many small-scale environmental engineering companies and new 
startups, but their development are relatively slow. 

 Taiwan: Emphasize "corporate mutual cooperation" or "academic institutions and 
enterprise mutual cooperation" to develop related technologies. 
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Conclusions 
 Technical Aspect: 
 Membrane Filtration and Related Pretreatments: UF, NF, RO, Advanced Oxidation 

Processes, Mixed Coagulation and Sedimentation Processes or Ion Exchange 
Processes, etc. are common technologies. 

 Activated Sludge Process or Membrane Bioreactor, etc., which have the characteristics 
of large scale and low cost in wastewater treatment, should have promising future 
development. 

Photo: https://www.cw.com.tw/article/5123167?template=transformers 



Some of the Image Sources for This Presentation： 
https://www.free-powerpoint-templates-design.com/ 
https://www.flaticon.com/ 

Thank you for your attention! 

https://www.free-powerpoint-templates-design.com/
https://www.free-powerpoint-templates-design.com/
https://www.free-powerpoint-templates-design.com/
https://www.free-powerpoint-templates-design.com/
https://www.free-powerpoint-templates-design.com/
https://www.free-powerpoint-templates-design.com/
https://www.free-powerpoint-templates-design.com/
https://www.free-powerpoint-templates-design.com/
https://www.free-powerpoint-templates-design.com/
https://www.free-powerpoint-templates-design.com/


Revolutionizing Water 
Management in 
Semiconductors with AI
Sep 10, 2024
Lian Bin Zhong
VP, Taiwan Frontend MFG Operations
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Transforming how the 
world uses information 
to enrich life for all
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17
countries

~45,000
team members

264
on the 2024 Fortune 500

56,000+
patents granted and growing

Headquartered in
Boise, Idaho, USA

Founded nearly 46 years 
ago on October 5, 1978

11
manufacturing sites and
12 customer labs
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30 Years of Micron in Taiwan

1994 2024
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Micron in Taiwan

10,500+
Team members
(33%+ female; 95%+ 
volunteered in 2023)

1α
1
1

Taiwan

Taiwan & Japan

2025 with EUV
Taiwan, Japan, US

DRAM Center of Excellence

Advanced Packaging / 
High Bandwidth Memory

Assembly 
& Test Factory

1 Advanced Pilot Line 
Corridor

Product 
Engineering

DRAM Mega 
Fabs

Customer 
Labs

EUV
In Taichung fab

HBM
Advanced Packaging 
R&D and HVM

Largest foreign 
investor 
in Taiwan

Micron's 
largest 
cleaning 
room cluster

*EUV: Extreme Ultraviolet Lithography, HBM: High Bandwidth Memory

TAIPEI, office TAOYUAN, FE Fabs TAICHUNG, FE Fabs, BE A/T, HBM HSINCHU, office

Leading node deployment

60%+ 
Micron’s total DRAM output 
from TW Fabs – Largest 
Micron site
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Industry growth 
engine: AI
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When we talk about AI

You

8
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AI is everywhere

Autonomous vehicles Healthcare Climate and natural 
disaster prediction

Smart manufacturingPersonal and workplace 
productivity

Learning
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AI: New Engine of Semi Industry Growth

Generative AI 
market: $1.3T by 
2032 with 42% 
CAGR
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tAIwan - Critical Enabler of AI Revolution

90%+ of Global AI Server 
Shipments

two-thirds of AI server 
production worldwide

Producing 90%+ of the most 
advanced chips

1st Qtr 2nd Qtr 1st Qtr 2nd Qtr

85.20%

90.20%

91.40% 91.10% 90.50% 90.40%

2022 2023(e) 2024(f) 2025(f) 2026(f) 2027(f)

Taiwan's Global Share in AI Server Shipments
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Micron’s ongoing investment in Taiwan to fuel AI

12

Taiwan

Taipei
Hsinchu
Taoyuan
Taichung

Tainan

Leading investment 
location as DRAM 
Center of Excellence

Deploying leading edge 
technologies to fuel AI 
revolution
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Rising AI Demand 
Drives Rapid 
Increase in Water 
Usage

In Micron Taiwan, water 
demand is estimated to grow 
by more than 200% by 2030 
as capacity rises and with 
potential customer demand.

0

10

20

30

40

50

60

70

80

90

100

CY22 CY23 CY24 CY25 CY26 CY27 CY28 CY29 CY30

K ton/day Water Deployment 

consumption Future requirement
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Water is more and 
more essential for 
semiconductor 
industry 

As the manufacturing technology 
has become more complex, the 
demand for water has grown 
significantly.

1 α 1  1 

+50% 
L/wf 

+20% 
L/wf
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Water management challenge in Taiwan

• Climate Change 
– Short precipitation duration with high 

intensity in limited region

• Coexisting with Agriculture
– Rapidly declining reservoir levels during 

agricultural irrigation
– Preventive Water Adjustment

Spring Summer AutumnWinter

Tsengwen

Feitsui

Shihmen

LiYuTan
TeChi
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Unique and complex water 
requirements: massive 
usage and multi-step 
purification

• Up to 60% of the steps require the 
use of ultrapure water

• The ultrapure water is 1000 times 
cleaner than tap water 

16

RAW 
Water

22 
Steps

Ultrapure 
Water

~1600 
gallons 

~1000 
gallons 
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Ambitious time-bound targets 
demonstrate our commitment to 
improving water recycling 
infrastructure at our global and 
local facilities. 

Deepening our 
environmental 
ambitions

Our environment targets 
Emissions

Absolute reduction in scope 1
emissions by CY30 from CY20 baselines

42% Net Zero
scope 1 and 2 emissions by CY50

Energy

Renewable energy in the 
United States in CY25

100%100%
Renewable energy 
in Malysia in CY22

Water

Water conservation 
in CY30

75%

Waste

reuse, recycling and recovery, and zero 
hazardous waste to landfill in CY30 

95%



18

Revolutionizing 
Water Management 
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Micron Water Management Journey

Intelligent Management brings more forward-thinking, stable and efficient 

Water 
source Manufacturing Process Downstream

Level monitoring Water balance System operation Adjustments Emission

Reservoir

Reclaim water

WastewaterUltra 
Pure Water

Process Cooling 
Water

Science Park 
wastewater plant

Ocean
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Intelligent Management Technology Structure

MIS

SCADA

PLC

Sensors

Level 3
MANAGEMENT

Level 2
SUPERVISION

Level 1
CONTROL

Level 0
FIELD

Automatically collect, integrate and 
analyze data with web-based and 
visualized way to support decision 

making and improve efficiency

Real-time sensor data and alarms

Programmable Logic Controller (PLC) 
for relatively simple and repetitive tasks.

Installation of sensors (flow meters, 
thermometers, etc.)

MIS: Management Information System
SCADA: Supervisory control and data acquisition
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Ensuring sustainable operations 
through predictive monitoring and 
adaptive supply • Historical Trajectory

• Restricted period

Forecas
t 5/1 
25%

Forecas
t 4/1 
40%

5% 7%7% 11% 15% 17%

2019~2023 LiYuTan Reservoir Level

57%

42%

17%
10%

6%

2020/2021 Water Conservation Restrictions

32%

Data Collection

Forecast

Adjustment

• Supply condition including 
rainfall and limit scenarios 

• Equipment 
Operation/Production

• Second source of water 
activation
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Water use 
efficiency 
analysis and 
adjustment 

Analyzing generational 
changes in products to 
monitor tap water 
consumption and wastewater 
discharge to identify 
opportunities.

Product

FAB  A

FAB B

FAB B

1.0

1.3

1.0

Analyze
&

Retrofit

Set up more 
than 1,000 
flowmeters

Generating data 
from different 
fabs/nodes

Analysis data 
to find 

opportunity

Adjust water 
usage 

strategy
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Cooling Water Management 

Cooling water accounts for 20% of the total water 
usage in site, making it the largest water-
consuming facility aside from machine production.

Strategically adjust the management of cooling 
water further evident significant impact on Micron’s 
aspirational goal in sustainability.
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Cooling Water Management – reducing the frequency of 
water change

0

1000

2000

3000

4000

5000

6000

7000

CY22 CY23 CY24

Cooling Towers water usage per day

-30% 

water change point 

• Set sensors in cooling tower to monitor the quality of water and generate the real-time data 
• By analyzing the data to set an efficient criteria for water change to significantly reduce the 

frequency of water change and reduce consumption
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0

20000

40000

60000

80000

100000

120000

140000

160000

180000

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Cooling water usage

Cooling water usage

• The daily usage of cooling water in summer is nearly 1000 cubic meters (metric tons) more 
than in winter.

• Strategically adjust the water supply to ensure water usage efficiency and reduce consumption

UPW Reclaim 
System

Make-up

Cooling 
Tower

LSR Reclaim 
System

TMAH Reclaim 
System

reclaim

high 
purity

reclaim

reclaim

reclaim

reclaim

reclaim

reclaim

UPW
system

FAB
Point 

of
Use

Second-
grade Water 

Reclaim 
System

high 
purity

adjustment in Summer

Cooling Water Management – seasonal water supply 
adjustment
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External recognitions
• First place of Water Saving Excellence from 

Ministry of Economic Affairs

• Water Purification Sustainability Award from 
Ministry of Environment)

over 1.4 million ton 
water saving in CY23
Equivalent to 473 Olympic swimming pools

Significant milestones we achieved

335

924
821

1441

0

200

400

600

800

1000

1200

1400

1600

water saving per year
CY20 CY21 CY22 CY23
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15,000 tons per day
Recycled water will be use in Taoyuan
and Taichung from 2028

Micron achieved 100% NEWater usage rate in 
Singapore site

Deepen our commitment in 
water restoration with strong 
partnership - NEWater
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Artificial 
Intelligence 
is reshaping the world and the very fabric of our 
daily lives. 

Micron will continuously invest in Taiwan to 
deliver the most groundbreaking products to 
fuel AI and employ advanced water 
management strategies for a sustainable future.


