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1. [bookmark: _Toc227671110]Scope

The scope of this report covers efforts in Asia Pacific region such as policies and activities on the Green Data Centre (GDC) in the ICT/Telecommunication sector. In alignment with WTSA-24 Resolution 73, this edition provides updated information on sustainable practices and environmental resilience tailored for the region's diverse climates.

This update incorporates regional insights on climate adaptation from Malaysia, Bhutan, Sri Lanka, Myanmar, Vietnam, Brunei, and Indonesia. It covers shared climate and disaster risks, technology and mitigation strategies—including Digital Twins, CFD Simulation, and CCHP—and renewable energy solutions, such as Solar PV and BIPV, that are practical for each country's unique environment. The report further identifies operational challenges and technical specifications currently deployed across the region to support ASTAP’s goal of harmonizing ICT standards and promoting practical solutions for APT member countries.


1. [bookmark: _Toc227671111]Terms and Definitions	

1. [bookmark: _Toc227671112]A Data Center
A repository for the storage, management and disseminations of data.

1. [bookmark: _Toc227671113]A Green data centre
A repository for the storage, management, and dissemination of data in which the mechanical, lighting, electrical and computer systems are designed for maximum energy efficiency and minimum environmental impact.

1. [bookmark: _Toc227671114]Power density
The energy consumption of ICT equipment per rack cabinet of floor area of a server room. 

1. [bookmark: _Toc227671115]Space efficiency 
The ratio of floor area employed for ICT equipment in relation to the total floor area of the building.

1. [bookmark: _Toc227671116]Power Usage Effectiveness (PUE)
The ratio of total amount of energy used by a computer data center facility to the energy delivered to computing equipment. 

1. [bookmark: _Toc227671117]Carbon Usage Effectiveness (CUE)
A measure of data center sustainability in terms of data center specific carbon emissions. CUE is calculated by dividing the “total CO2 emissions caused by total data center energy” by the “energy consumption of the IT computing equipment”.

1. [bookmark: _Toc227671118]Water Usage Effectiveness (WUE) 
A metric used to determine the amount of water used by the facility for cooling and other operational needs relative to the IT equipment energy consumption

1. [bookmark: _Toc227671119]Tropical Climate Adaptation 
Architectural designs and technical solutions specifically engineered to mitigate the operational impacts of high ambient temperatures, extreme humidity (>80%), and heavy rainfall prevalent in equatorial regions.

1. [bookmark: _Toc227671120]Building-Integrated Photovoltaics (BIPV) 
Photovoltaic materials used to replace conventional building materials in parts of the building envelope, such as the roof, skylights, or facades, serving as both a structural component and a renewable energy source.

1. [bookmark: _Toc227671121]Liquid Cooling Maturity Model (LCMM)
A strategic framework designed to guide the adoption of advanced thermal management technologies, providing a staged approach for transitioning from air cooling to various levels of liquid-cooling integration.

1. [bookmark: _Toc227671122]Data Center Resource Effectiveness (DCRE)
A unified assessment framework and scoring tool that combines multiple performance indicators—including energy, water, and carbon—to provide a holistic view of a facility's resource efficiency and sustainability maturity.

1. [bookmark: _Toc227671123]Digital Twin
A virtual 3D replica of a physical data centre that mirrors real-time operational conditions—including power, cooling, and IT load—to simulate behavior, optimize performance, and predict future states without impacting current operations.

1. [bookmark: _Toc227671124]Computational Fluid Dynamics (CFD) Simulation 
A simulation-based modeling technology that solves complex numerical equations to predict airflow, temperature distribution, and heat transfer within a space. In data centres, it is used to identify potential hot spots and optimize cooling performance during both the design and operational phases.

1. [bookmark: _Toc227671125]Combined Cooling, Heat, and Power (CCHP) 
An integrated energy system that uses a single fuel source, such as gas, to simultaneously produce electricity and useful thermal energy for cooling. In data centers, waste heat is recovered via heat exchangers to drive absorption chillers, significantly reducing the reliance on grid power for thermal management, as illustrated by the energy distribution flow in Figure 1.

[image: ]
Figure 1 Sankey Diagram of Energy Distribution and Thermal Recovery Potential in CCHP Systems
1. [bookmark: _Toc227671126]Overview of Related International Standardization Activities on Green Data Centre

2. [bookmark: _Toc227671127]ITU-T
Recommendation ITU-T L.1300 describes best practices aimed at reducing the negative impact of data centers on the climate. The application of the best practices defined in this document can help owners and managers to build future data centers, or improve existing ones, to operate in an environmentally responsible manner.

This Recommendation describes best practices for energy-efficient construction, operation and management of green data centres that contain a number of essential components, including ICT equipment and services, cooling, power equipment, data centre building, etc. 

Best practices have been identified and divided into different clauses to cover the following different components of a data centre: 
· planning, utilization and management;
· ICT equipment and services;
· cooling; 
· data centre power equipment;
· other data centre equipment;
· data centre building;
· monitoring;
· design of network;
· cloud data centre; 
· optimization of energy management of the whole data centre.

In alignment with WTSA-24 Resolution 73, ITU-T has expanded its framework to address the circular economy and climate-resilient infrastructure. Key additions to the ITU-T L-series include:
· ITU-T L.1333 (2022): Introduces the Network Carbon Intensity energy (NCIe) metric, allowing operators to monitor carbon data intensity alongside energy efficiency to align with global net-zero trajectories.
· ITU-T L.1327 (2024): Provides a specific methodology for the selection of cooling technologies. It includes a dedicated focus on Tropical Climate Adaptation, identifying that traditional free cooling is often impractical in equatorial regions and recommending advanced alternatives such as liquid cooling and immersion systems.
· ITU-T L.1395 & L.1396 (2025): Establish standardized monitoring and control interfaces for power, cooling, and building environment systems. These recommendations focus on the interoperability of heterogeneous management systems in multi-vendor environments, enabling more precise automated adjustments to optimize energy consumption in challenging climates.

2. [bookmark: _Toc227671128]ISO/IEC JTC1
ISO/IEC JTC 1 is a joint technical committee of the International Organization for Standardization (ISO) and the International Electrotechnical Commission (IEC). Its purpose is to develop, maintain and promote standards in the fields of information technology (IT) and Information and Communications Technology (ICT).

ISO/IEC JTC1 has significantly expanded its data centres energy efficiency KPI series (ISO/IEC 30134) and its infrastructure standards (ISO/IEC 22237). The current series includes:

· ISO/IEC 30134-1:2016+A1:2018 Part 1: Overview and general requirements.
· ISO/IEC 30134-2:2026 Part 2: Power Usage Effectiveness (PUE).
· ISO/IEC 30134-3:2016+A1:2018 Part 3: Renewable Energy Factor (REF).
· ISO/IEC 30134-4:2017+A1:2025 Part 4: IT Equipment Energy Efficiency for servers (ITEEsv).
· ISO/IEC 30134-5:2017+A1:2025 Part 5: IT Equipment Utilization for servers (ITEUsv).
· ISO/IEC 30134-6:2021 Part 6: Energy Reuse Factor (ERF).
· ISO/IEC 30134-7:2023 Part 7: Cooling Efficiency Ratio (CER).
· ISO/IEC 30134-8:2022 Part 8: Carbon Usage Effectiveness (CUE).
· ISO/IEC 30134-9:2022 Part 9: Water Usage Effectiveness (WUE).
· ISO/IEC 22237-1:2021 Information Technology – Data centre facilities and infrastructures – Part 1: General concepts.
· ISO/IEC TS 22237-31:2026 Information Technology – Data centre facilities and infrastructures – Part 31: Key performance indicators for resilience.

2. [bookmark: _Toc227671129]ETSI

ETSI, the European Telecommunications Standards Institute, produces globally-applicable standards for Information and Communications Technologies (ICT), including fixed, mobile, radio, converged, broadcast and internet technologies.
ETSI is a not-for-profit organization with more than 900 ETSI member organizations drawn from 62 countries across 5 continents world-wide.

ETSI, a major actor in Information and Communication Technology standardization (ICT), has recently published the DCEM (Data Centre Energy Management) indicator standard, to measure energy efficiency and compare energy management efficiency in data centres.

This indicator, the DCEM Global KPI, has been developed by ETSI’s OEU (Operational Energy efficiency for Users) Industry Specification Group and is defined in ETSI GS OEU 001. This group comprises ICT companies from various sectors including banking, telecommunications, the automotive and the aeronautical industry.

The DCEM Global KPI specifies the coefficient or ‘Global KPI’ of the eco-efficiency and energy management of data centres. It combines two indicators: one taking into account different sizes of data centre (S, M, L or XL) and a second incorporating 9 different levels of performance, similar to the energy classification model used for home appliances. The DCEM Global KPI meets a twofold objective: to assess the level of eco-efficiency in data centres, and to allow benchmarking of data centres or ITC locations in a wide range of industrial sectors.

The DCEM Global KPI is based on a formula with 4 different component KPIs defined in the new ETSI Standard ES 205 200-2-1:
· Energy consumption, KPIEC
· Task efficiency, KPITE 
· Energy reused, KPIREUSE
· Renewable energy, KPIRE

To address emerging requirements for environmental resilience and transparency, ETSI has introduced additional standards:
· ETSI GS OEU 020: Specifies the Carbon equivalent Intensity measurement (KPICE) for operational infrastructures. This provides a Global KPI for ICT sites to monitor and report their carbon footprint alongside energy efficiency metrics.
· ETSI EN 305 174-2: This standard is part of the Broadband Deployment and Lifecycle Resource Management series. It specifically addresses ICT sites, providing a framework for managing the environmental impact of data centres throughout their entire operational lifecycle, including the sustainable management of end-of-life equipment.

2. [bookmark: _Toc227671130]ANSI/TIA

The American National Standards Institute is a private non-profit organization that oversees the development of voluntary consensus standards for products, services, processes, systems, and personnel in the United States. In 2005, The Telecommunication Industry Association announced ANSI/TIA-942, the telecommunication infrastructure standards for data centre.

The ANSI/TIA-942 standard is recognized by the American National Standards Institute (ANSI) and specifies detailed guidelines for planning and building telecommunications infrastructure such as multi-tenant data centres. The standard is regularly updated through the work of a designated sub-committee and is designed through a consensus-based approach. The latest version is ANSI/TIA-942-C, which was published in May 2024.

The ANSI/TIA-942-C specification references private and public domain data center requirements for applications and procedures such as:
· Network architecture and telecommunications infrastructure
· Electrical design
· Mechanical systems and environmental control
· Building architecture and site selection
· System redundancy and resiliency levels
· Physical security and monitoring.
· Fire protection and safety.
· Sustainability and climate resilience

2. [bookmark: _Toc227671131]LEED

LEED or Leadership in Energy and Environmental Design, is the most widely used green building rating system in the world. Available for virtually all building, community and home project types, LEED provides a framework to create healthy, highly efficient and cost-saving green buildings. LEED certification is a globally recognized symbol of sustainability achievement. LEED is a globally recognized symbol of excellence in green buildings. LEED certification ensures electricity cost savings, lower carbon emissions and a healthier environment. The updated LEED v5 framework further enhances these objectives by prioritizing climate resilience and decarbonization through mandatory environmental risk assessments and the monitoring of both operational and embodied carbon.

2. [bookmark: _Toc227671132]The Green Grid

The Green Grid is an affiliate membership level of the Information Technology Industry Council (ITI), a premier trade association that works to advance public policies for the tech sector. ITI’s Green Grid works to improve IT and data center energy efficiency and eco-design around the world. It is an open industry consortium of information and communications technology (ICT) industry end-users, policymakers, technology providers, facility architects, and utility companies. 

The Green Grid, the data center industry group known best for creating the industry’s most popular data center efficiency metric, Power Usage Effectiveness (PUE), has developed a new metric for data center operators, called Performance Indicator (PI).

The Green Grid published PUE in 2007. Since then, the metric has become widely used in the data center industry. Unlike PUE, which focuses on both cooling and electrical infrastructure, PI is focused on cooling. The Green Grid’s aim in creating it was to address the fact that efficiency isn’t the only thing data center operators are concerned with. Efficiency is important to them, but so are performance of their cooling systems and their resiliency.

Expanding its focus on sustainability, The Green Grid in 2010 announced the creation of two new metrics to measure carbon and water use in data centers. The new metrics, Carbon Usage Effectiveness (CUE) and the Water Usage Effectiveness (WUE), are designed to build upon the momentum of The Green Grid’s widely-used Power Usage Effectiveness (PUE) metric.

With the new metrics, The Green Grid is broadening its efforts to take a more holistic view of data center sustainability. CUE will help data center managers determine the amount of greenhouse gas emissions generated in delivering work from the IT gear in a data center facility. Similarly, WUE will help managers determine the amount of water used by the facility, and the amount used to deliver work from IT operations.

To address evolving infrastructure needs, The Green Grid has recently introduced the Liquid Cooling Maturity Model (LCMM) to guide the adoption of advanced thermal management in high-density environments and the Data Center Resource Effectiveness (DCRE) framework, which provides a unified assessment of energy, water, and carbon impact.

2. [bookmark: _Toc227671133]Uptime Institute

Uptime Institute is an American professional services organization best known for its "Tier Standard” and the associated certification of data center compliance with the standard.

The data center Tier standards are a standardized methodology used to determine availability in a facility. It offers companies a way to measure return on investment (ROI) and define desired levels of delivered performance. As of early 2026, more than 4,000 data centers worldwide have formally certified their data centers using the Tier standard.

There are three parts of the Tier certification process:
· Tier Certification of Design Documents - typically the first step in the Tier process and used to align the design and construction of a new facility with an organization's business needs.
· Tier Certification of Constructed Facility - the final part of the process which assures that the actual constructed data centers delivers the results specified in the Tier Standard: Topology specification.
· Tier Certification of Operational Sustainability – an assessment of the behaviors and risks intrinsic to data center operations, focusing on management, maintenance, and site-specific environmental factors to ensure long-term performance.



The Tier certifications are awarded in four levels:
· Tier IV - Fault tolerant site infrastructure
· Tier III - Concurrently maintainable site infrastructure
· Tier II - Redundant capacity components site infrastructure (redundant)
· Tier I - Basic site infrastructure (non-redundant)


1. [bookmark: _Toc227671134]National Policies, Laws, Regulations and Management Systems of Member Countries  and Example Initiative

3. [bookmark: _Toc227671135]Malaysia

0. [bookmark: _Toc227671136]Historical Baseline: Study of the Carbon Footprint (2015)

The findings from the 2015 study remain in this report to serve as the historical baseline for energy efficiency efforts in Malaysia. This foundational study was conducted by the Malaysia Technical Standards Forum Bhd (MTSFB) and its Green ICT Working Group, in collaboration with the Sustainable Energy Development Authority (SEDA Malaysia) and the Malaysian Communications and Multimedia Commission (MCMC), to analyze the carbon footprint of sample Data Centres in Malaysian Government Offices.

The primary objective was to evaluate the energy used to operate data centres (DC) by placing measuring equipment on electrical distribution boards (DB) to record consumption for ICT equipment, lighting, cooling, and power. Concurrently, the study logged ambient temperature and humidity levels within the data centre environment to determine the impact of environmental factors on operational efficiency. These baseline findings and the resulting best practice recommendations are detailed below as a reference point for the region's technical evolution:

i) Baseline findings

The findings of the study are as shown in charts and tables below.


Figure 2 Energy consumption based on percentage


Figure 3 Estimated Annual Consumption (kWh)

Table 1.1 is prepared by the Uptime Institute as part of the certification process of the data centres in industry.

Table 1.1 Uptime Institute Levels of Efficiency Ratings charts
	Current PUE & DcIE

	PUE
	DcIE
	Level of Efficiency

	3.0
	33.3%
	Very In-efficient

	2.5
	40%
	In-efficient

	2.0
	50%
	Average

	1.5
	67.6%
	Efficient

	1.2
	83%
	Very Efficient


		
The Power Usage Effectiveness (PUE) is a ratio of the total energy used by the Data Centre (DC) to the energy used by the IT equipment. 



The PUE for the data centres is as below.


Figure 4 Power Usage Effectiveness


ii) Best Practice Recommendations

Recommendations on potential energy saving measures are list in the table below.

Table 1.2 Potential Energy Saving Measures
	Site Name
	Improve air flow and Increase  AC Setpoint
	Server Power Mgmt S/W
	Inverter for ACSU
	Portable Dehumidifier
	Increase AC Setpoint in UPS Room
	Insulate Window Area
	Partition DC and Realign Cabinets
	Partition under floor air plenum
	Replace Glass/
Plastic Doors with Grill
	Relocate In Row AC

	1
	X
	X
	X
	X
	X
	
	X
	
	
	

	2
	X
	X
	X
	X
	X
	
	X
	
	
	

	3
	X
	X
	
	X
	
	
	
	
	
	X

	4
	X
	X
	
	X
	
	
	
	
	
	

	5
	X
	X
	
	X
	X
	
	
	
	
	

	6
	X
	X
	
	X
	X
	X
	X
	X
	X
	

	7
	X
	X
	
	X
	
	
	X
	
	X
	

	8
	X
	X
	
	X
	
	X
	X
	X
	X
	

	9
	
	
	
	
	
	
	
	
	
	X

	10
	X
	X
	X
	X
	X
	
	X
	X
	X
	



0. [bookmark: _Toc227671137]Technical Code for the Specification for Green Data Centres

Building upon the initial 2015 study, Malaysia has formalized its green data centre requirements through the MCMC MTSFB TC G004:2024 – Specification for Green Data Centres (First Revision). This technical code, developed by the Malaysian Technical Standards Forum Bhd (MTSFB), provides the current minimum requirements for green data centres to establish systems and processes that improve energy efficiency while reducing the industry's environmental impact.

To further the efforts of greening the ICT and telecommunications sector, the following key updates are prioritized:
· Refined Efficiency Benchmarks: The specification recommends a design Power Usage Effectiveness (PUE) of ≤1.5 for new tropical data centres—a significant advancement from the 2.0 baseline recorded in 2015. It also incorporates Water Usage Effectiveness (WUE) to ensure that the high water demand of cooling systems in equatorial climates is properly monitored and managed.
· High-Density Tropical Cooling: The code provides guidance on transitioning to advanced thermal management solutions, such as Liquid Cooling (Immersion or Direct-to-Chip) and Precision Air Conditioning (PAC). These technologies are highlighted as critical for supporting 5G and AI infrastructure while overcoming the efficiency limitations of traditional air cooling in high-humidity environments.
· Decarbonization and Resource Strategy: The revision encourages the integration of Renewable Energy (RE), including on-site Solar PV and Building-Integrated Photovoltaics (BIPV). It also emphasizes the use of Carbon Usage Effectiveness (CUE) to track and minimize the carbon footprint of the data centre power chain, supporting long-term national sustainability goals.

0. [bookmark: _Toc227671138]Malaysia

Malaysia manages a diverse infrastructure portfolio, including Hyperscale, Colocation, and Enterprise facilities, with a focus on regional sustainability benchmarks:
· Climate & Disaster Resilience: The primary focus is Tropical Climate Adaptation, with facilities engineered to withstand high humidity and extreme temperatures. These atmospheric conditions are identified as the main challenges preventing the use of traditional free-cooling
· Technological Mitigation: Current efforts prioritize the deployment of Liquid Cooling and Air/Water-cooled precision A/C. The sector is also shifting toward Modular architectures (IMDC/OMDC) and the adoption of Lithium-ion batteries and AI/Automation to optimize energy use.
· Structural Adaptations: To maintain operational continuity, new developments are incorporating elevated and flood-resistant designs to mitigate monsoon-related risks.
· Renewable Energy Integration: Greening of the power chain is driven by the integration of Solar PV and Hydro Electricity, with major operators actively pursuing Power Purchase Agreements (PPAs).
· Operational Challenges: The sector continues to navigate water supply scarcity and the high power consumption required for humidity control in a heat-intensive environment where "zero free-cooling" is the baseline.

3. [bookmark: _Toc227671139]Bhutan

Bhutan’s response highlights a unique mountain-climate strategy for green ICT infrastructure:
· Mountain-Climate Cooling: Leveraging its high-altitude geography, Bhutan utilizes natural air cooling and virtualization to minimize its carbon footprint.
· Renewable Power: The entire data centre sector is 100% powered by hydro and solar energy, reporting no major adoption challenges regarding green energy.
· Disaster Risks: Primary risks identified include high rainfall, flooding, landslides, and earthquakes.

3. [bookmark: _Toc227671140]Sri Lanka

Sri Lanka’s submission focuses on energy management and atmospheric resilience:
· Thunderstorm Protection: A unique focus is placed on lightning and thunderstorm protection given the local climate.
· Operational Efficiency: The sector uses AI energy management, modular designs, and flood-resistant structures in urban areas to maintain efficiency.

3. [bookmark: _Toc227671141]Myanmar

Myanmar emphasizes modularity and seismic resilience for critical ICT sites:
· Relocatable Infrastructure: Deployment of relocatable container-based data centres designed to withstand 8.0 magnitude earthquakes.
· Solar Pilot Projects: Current efforts include the integration of Solar PV and the piloting of solar-assisted UPS systems.

3. [bookmark: _Toc227671142]Vietnam

Vietnam utilizes high-level simulation to manage extreme tropical weather:
· Predictive Simulation: Use of Digital Twin & CFD simulations for climate impact prediction.
· Flood Mitigation: New facilities are constructed on platforms elevated by more than 1.5 metres to counter seasonal flooding risks.
3. [bookmark: _Toc227671143]Brunei

Brunei’s efforts are concentrated within its unified national network:
· Structural Resilience: Focus on modular architecture and elevated flood-resilient facility designs to ensure operational stability against flood risks.
· Energy Balance: While Solar PV and hydro are integrated, current renewable costs remain a challenge compared to grid parity.

3. [bookmark: _Toc227671144]Indonesia

Indonesia’s submission emphasizes advanced technological integration to manage high-density loads and extreme seismic risks:
· Seismic and Structural Resilience: Data center structures are engineered to withstand 8.5 magnitude earthquakes. New developments also incorporate weather and natural risk factors, such as elevated designs, to mitigate tropical flood risks.
· Innovative Energy Systems (CCHP): Deployment of Combined Heat and Power (CCHP) systems using gas engines to simultaneously produce electricity and cooling via waste heat recovery, as illustrated in the energy distribution flow in Figure 1. This pilot targets a design PUE of 1.25 for a 12 MW IT loads within a 14.5 MW total capacity facility, utilizing the technical configuration shown in Figure 5.
· Operational Efficiency: Implementation of low-load strategies, maintaining temperatures at the upper band range, and utilizing environmentally friendly refrigerants. Real-time management is supported through the integration of IoT devices with AI.
· Energy Diversification: Integration of a diverse renewable mix including Solar PV, Hydroelectricity, Biomass, and Geothermal energy. Primary challenges include the distance of facilities from energy sources and the need for regulatory fiscal incentives.
· National Standards (SNI): The sector continues to build upon the 2019 Indonesian National Standard (SNI) for Data Centers and Green Building Council Indonesia frameworks. This includes maintaining a baseline PUE < 1.5 and utilizing dynamic rotary UPS systems to provide greener power without lead-based batteries.

[image: ]
Figure 5 Technical Schematic for a 14.5MW Total Capacity Data Center (12 MW IT Load) utilizing CCHP to achieve a 1.25 PUE Target

3. [bookmark: _Toc227671145]Japan

Japan performed comparative analysis between a data centre with some energy saving technology and a data centre with conventional technology by hybrid LCA method and these results were consented to be published as a Supplement to L.1410, named “Case study: a hybrid approach based comparative analysis of the environmental impact of a baseline datacenter and an energy-efficient data center”.

The Recommendation ITU-T L.1410 deals with environmental life cycle assessments (LCAs) of information and communication technology (ICT) goods, networks and services.

1. [bookmark: _Toc227671146]Analysis of Further Study

The energy consumption of the ICT sector, particularly data centres, continues to increase globally due to more internet and broadband communication. The rapidly expanding data centre industry in the Asia Pacific remains a primary driver for global energy demand, with the region now consuming approximately 30% of the world's data centre energy as it scales to meet AI and cloud requirements. Consequently, operational costs have been heavily impacted by the rising costs of energy, making policy action essential to limit consumption growth.
Against this trend, it is important to adopt policy actions to improve the energy efficiency of data centres and limit the energy consumption growth. Data centres and IT equipment are becoming increasingly energy-efficient, and there are a variety of metrics, standards, and certifications that have emerged such as PUE, CUE, WUE, LEED, and Energy Star. Standards and metrics are important to enable the accurate measurement and comparison of data centres and IT equipment and, along with certification programs, can maintain the integrity of tech companies’ claims for energy efficiency.

Moving forward, further study is required to enhance the regional scalability of Liquid Cooling and the standardization of climate-resilient infrastructure for flood and seismic protection. ASTAP member countries’ approach offers a practical, tropical-focused strategy for green data centres, supporting ASTAP’s standardization goals. By recommending climate-specific solutions, such as Digital Twins and AI automation, and sharing regional best practices, this report enhances Asia-Pacific ICT sustainability and cooperation.
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Attachment
APT Members' Responses to Questionnaire on green data center practices and climate resilience in the Asia-Pacific regions.
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Microsoft PowerPoint  Presentation


Microsoft PowerPoint Presentation
		Info		Description

		Objective		To assess green data centre practices and climate resilience readiness among APT member countries.

		5 Sections with Key Areas Covered 		Section 1:  General Information
Organization type (policy maker, regulator, operator)
Data centre type (enterprise, colocation, hyperscale, telecom)
Section 2:  Climate & Risk Profile
Climate risks (humidity, temperature, rainfall, cyclones, flooding)
Major natural disasters (flood, earthquake, storm, landslide)
Section 3: Technology & Resilience
Cooling technologies (advanced, modular, liquid, free cooling)
Resilience measures (elevation, flood barriers, seismic design, digital tools)
Innovation practices (AI monitoring, virtualization, prefabrication)
Section 4:  Energy & Sustainability
Renewable energy sources (solar, hydro, grid mix)
Barriers to renewables (cost, space, regulation, grid stability)
Section 5:  Governance & Readiness
Implementation gaps (skills, CAPEX, legacy infrastructure)
Views on standardization (phasing, adaptability, compliance)
Interest in pilot projects (participation readiness)

		Responses		Received from Malaysia, Bhutan, Sri Lanka, Myanmar, Vietnam, Brunei & Indonesia.



Questionnaire on green data center practices and climate resilience in the Asia-Pacific regions 







		Questionnaire responses summary





		Info		          Malaysia		        Bhutan		            Sri Lanka		             Myanmar

		Section 1: General Info		Wide range: Hyperscale, Colocation, and Enterprise.		GovTech Agency; Enterprise and Government systems.		Regulatory Commission (TRCSL); Enterprise and Colocation.		Posts & Telecom Dept; Telecom, Enterprise, and Colocation.

		Section 2: Climate & Disasters		Tropical climate focus: High humidity and High temperatures. Challenges include hot/humid weather affecting free-cooling.		High rainfall/flooding; Primary risks are landslides and earthquakes.		High humidity, temp, and monsoons; Unique focus on lightning/thunderstorms.		High humidity, temp, and monsoons; Major risks include earthquakes and cyclones.

		Section 3: Tech & Mitigation		Liquid cooling, Air/Water-cooled precision A/C; Modular (IMDC/OMDC); Lithium-ion batteries; AI/Automation; Elevated/Flood-resistant designs.		Virtualization and natural air cooling due to mountain climate.		AI energy management, modular designs, and flood-resistant structures.		Relocatable container-based DCs designed for 8.0 magnitude earthquakes.

		Section 4: Renewable Energy		Integration of Solar PV and Hydro Electricity; some operators are currently pursuing PPAs (Power Purchase Agreements).		100% powered by hydro and solar energy; No major adoption challenges.		Uses Solar PV and hydro; Challenges include space in urban areas and verification.		Solar PV; Piloting solar-assisted UPS; Challenges with monsoon output fluctuations.

		Section 5: Challenges & Collab		Zero free cooling due to heat; water supply scarcity; high power consumption for cooling; humidity control.		Lack of technical skills and high costs for retrofitting legacy sites.		High costs and lack of expertise; Highly interested in regional pilot projects.		Regulatory diversity and economic disparities; Maybe for pilot projects.



















(First revision)



2



		Questionnaire responses summary





		Info		          Vietnam		          Brunei		          Indonesia

		Section 1: General Info		Telecommunications Authority (VNTA); Hyperscale, Enterprise, Colocation.		Unified National Networks (UNN); Colocation services.		Ministry Communication and Digital Affairs; Hyperscale and Colocation

		Section 2: Climate & Disasters		High humidity, temp, and typhoons; Major risk from seasonal flooding.		High humidity and temperature; Primary natural disaster risk is flooding.		 High humidity/temp and flooding; Major risks include 8.5 magnitude earthquakes, typhoons, and floods.

		Section 3: Tech & Mitigation		Digital Twin & CFD simulations for climate impact prediction; >1.5m elevated platforms.		Modular architecture and elevated flood-resilient facility design.		 Combined Heat and Power (CCHP) using gas engines (1.25 PUE); 8.5 Richter seismic structures; AI/IoT integration.

		Section 4: Renewable Energy		No current integration; Facing regulatory hurdles with DPPA and grid instability.		Solar PV and hydro; Renewable costs are currently non-competitive vs. grid.		 Solar, Hydro, Geothermal, and Biomass; Challenges include distance from sources and lack of fiscal incentives.

		Section 5: Challenges & Collab		All identified barriers (Cost, Skills, Regulatory); Interested in pilot projects.		Limited local skillsets; Wait for operational stability before pilot participation.		High initial costs and regulatory barriers; Interested in CCHP and standardization pilot projects.
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		Section		Revision

		Scope		Expanded: Now aligns with WTSA-24 Resolution 73, covering climate/disaster risks, tropical adaptation, and renewable energy (Solar/BIPV).

		Terms & Definitions		Added 7 New Terms: Includes Tropical Climate Adaptation, Digital Twin, CFD Simulation, BIPV, and the Liquid Cooling Maturity Model . 

		ITU-T Standards		Added Latest Updates: Includes L.1333 (2022) for carbon intensity, L.1327 (2024) for tropical cooling selection, and L.1395/1396 (2025) . 

		ISO/IEC JTC1		Full Series Update: Added Part 4 (ITEEsv), Part 5 (ITEUsv), Part 6 (ERF), Part 7 (CER), Part 8 (CUE), Part 9 (WUE), and Part 31 (2026 Resilience KPIs) . 

		ETSI		Added Latest Standards: Includes GS OEU 020 (Carbon intensity) and EN 305 174-2 (Lifecycle and end-of-life management).

		ANSI/TIA		Updated: Now references ANSI/TIA-942-C (May 2024) with a focus on climate resilience and sustainability.

		LEED		Updated: Now includes LEED v5 (2025), prioritizing mandatory environmental risk and decarbonization. 

		The Green Grid		Added New Frameworks: Includes the Liquid Cooling Maturity Model (LCMM) and Data Center Resource Effectiveness (DCRE). 





		Update on draft revision Report 43
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		Section		Revision

		Uptime Institute		Added 3rd Certification: Includes Tier Certification of Operational Sustainability to ensure long-term site-specific performance. 

		Member Countries		Expanded to 9 Countries: Added information for Bhutan, Sri Lanka, Myanmar, Vietnam, Brunei and Indonesia . 

		Malaysia Section		2024-2025 Outcomes: Added outcomes from the ASTAP-38 questionnaire and the MCMC MTSFB TC G004:2024 First Revision.

		Indonesia Section		Added detailed 2026 outcomes for Indonesia, specifically the CCHP (Combined Heat and Power) model and extreme seismic resilience (8.5 Richter)

		References		Expanded: Now includes 15+ comprehensive 2024-2026 technical references . 

		Appendix		New Value-Add: Added a Consolidated Questionnaire Response table (Appendix 1) summarizing regional resilience strategies.





		Update on draft revision Report 43
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Expert Group on Green ICT & EMF Exposure



[bookmark: _Hlk195284919]QUESTIONNAIRE ON GREEN DATA CENTRE PRACTICES 
AND CLIMATE RESILIENCE IN THE ASIA-PACIFIC REGION



This document includes “Questionnaire on green data center practices and climate resilience in the Asia-Pacific regions” which was prepared at EG GICT&EMF, ASTAP 37. It is intended to be circulated to the APT members to receive responses by 31 December 2025. The responses for this Questionnaire will be used to update the APT/ASTAP Report 43 which was published in June 2019.





1. 


QUESTIONNAIRES ON 

GREEN DATA CENTRE PRACTICES AND CLIMATE RESILIENCE IN THE ASIA-PACIFIC REGION



Note to The Recipient of This Questionnaire: 



     Please forward this questionnaire to the office which has the mandate of green data center in your country for appropriate responses for it. ASTAP greatly appreciates your assistance in getting the necessary response for the green data center activities. Your valuable responses will be used to develop an ASTAP report on green data center practices and climate resilience in the Asia-Pacific region. Contact information about rapporteurs is addressed in Section 4. 





Section 1: Elementary Part



		Abstract:

		The survey seeks to understand the operational impact of climate challenges and natural disasters on data centres across the Asia-Pacific region. It will identify current technology and mitigation strategies, assess renewable energy integration, and promote the exchange of best practices to improve sustainability and standardisation





1. Introduction

The Asia-Pacific region’s diverse climates—from tropical monsoons to temperate extremes—present unique challenges for sustainable data centre operations, including high humidity, natural disasters, and varying renewable energy potential. This survey seeks to understand the operational impact of these climate challenges and natural disasters on data centres across the region. It aims to identify technologies and mitigation strategies employed, assess renewable energy adoption, and facilitate the exchange of best practices to enhance sustainability and standardization, supporting ASTAP’s mission to harmonize ICT standards and promote regional cooperation.



2. Objective of the Questionnaire:

a) Assess the impact of regional climate challenges and natural disasters on data centre operations across the Asia-Pacific region.

b) Identify the technologies and mitigation strategies currently employed by data centre operators to address these challenges.

c) Explore the adoption of renewable energy sources within the region's data centres.

d) Facilitate the sharing of best practices to enhance sustainability and standardisation in data centre operations.

e) Compile a regional overview of these insights, while ensuring the confidentiality of participants' responses.



3. Responsible Group:



Expert Group of Green ICT and EMF Exposure (EG GICT&EMF)



4. Rapporteur of the Questionnaire:





		Muhammad Suhaimi bin Ithnin

		MTSFB, Malaysia

		suhaimi@edotcogroup.com







5. Meeting at which the Questionnaire is approved



ASTAP 37



6. Target Responder:



The APT Member countries’ experts on green data center and/or experts from government agencies and/or related organizations on data center are presumed as target responders. 



7. Deadline for Response: December 31, 2025










Section 2: Questionnaire Part



The survey is divided into 5 sections: General Information, Climate Challenges and Natural Disasters, Technologies and Mitigation Strategies, Renewable Energy Adoption and Challenges and Regional Collaboration.



Questionnaire for Members’ Status on the Deployment of Green or Environment-Friendly ICT Project



Respondent Information

1. Particulars of organization responding to this Questionnaire and details of the contact person



		Name

		



		Country

		



		Organization

		



		Address

		



		Telephone

		



		Fax (optional)

		



		E-mail

		







2. Please state the role and responsibility of the respondent

 						 Check (X) where applicable

		Government – Policy Maker

		



		Data Centre Operators

		



		Telecom Operators

		



		NGO / Activist / Environmentalist

		



		R&D Institution

		



		Others

		







If Others, please specify 

		









Section 1: General Information

This section collects basic data for context, ensuring anonymity to encourage participation.

1. Please specify the type of your data center:



					 Check (X) where applicable

		Hyperscale

		



		Enterprise

		



		Colocation

		



		Others

		







If Others, please specify. 

		









2.	In which Asia-Pacific country is your data center located? Please specify.

		









Section 2: Climate Challenges and Natural Disasters



This section identifies climate-related challenges and disasters faced in the region.





3.	What are the primary climate-related challenges your data center faces in your country? (Select all that apply) 



					 		Check (X) where applicable

		High humidity (e.g., tropical climates)

		



		High temperatures (e.g., limited free cooling)

		



		Heavy rainfall or flooding (e.g., monsoons)

		



		Typhoons or cyclones

		



		Drought or water scarcity

		



		Extreme cold (e.g., temperate climates)

		



		Others

		







If Others, please specify. 

		







4. What natural disasters most impact your data center operations? (Select all that apply) 

					 Check (X) where applicable

		Floods

		



		Typhoons/cyclones

		



		Earthquakes

		



		Tsunamis

		



		Droughts

		



		Wildfires

		



		Others

		







If Others, please specify. 

		









Section 3: Technologies and Mitigation Strategies



This section explores technologies used and how they mitigate climate challenges and disasters.



5. What technologies does your data center use to address climate challenges? (Select all that apply)

									Check (X) where applicable

		Advanced cooling systems (e.g., liquid cooling, water-cooled, air-cooled)

		



		Humidity control systems

		



		Free cooling (where applicable)

		



		Modular designs (e.g., Indoor/Outdoor Modular Data Centres)

		



		Elevated structures or flood-resistant designs

		



		Backup power systems for extreme weather

		



		Water-efficient technologies

		



		AI-driven or centralized monitoring systems for energy management

		



		Others

		







If Others, please specify. 

		







6. How does your data center mitigate the impact of natural disasters identified in Question 4? [Open-ended]



Your answer.

		







7. What innovative technologies or solutions has your data center implemented to enhance climate resilience or sustainability, which could be shared as a best practice with other Asia-Pacific countries? [Open-ended]



Your answer.

		









Section 4: Renewable Energy Adoption



This section focuses on renewable energy use and associated challenges.



8. Does your data center integrate renewable energy sources?

					Check (X) where applicable

		Yes, solar PV

		



		Yes, hydroelectricity

		



		Yes, wind

		



		Yes, biomass

		



		Yes, geothermal

		



		Yes, others

		



		No

		







If Others, please specify. 

		







9. What challenges does your data center face in adopting renewable energy sources? [Open-ended]



If Others, please specify. 

		









Section 5: Challenges and Regional Collaboration



This section identifies broader challenges and encourages knowledge sharing.





10. What are the main challenges your data center faces in implementing green and climate-resilient practices? (Select all that apply)

					Check (X) where applicable

		High initial costs

		



		Limited access to renewable energy

		



		Lack of local expertise or technology

		



		Regulatory or policy barriers

		



		Infrastructure constraints

		



		Climate variability

		



		Others

		







If Others, please specify. 

		







11. Would your organization be interested in participating in regional pilot projects to share best practices for green and climate-resilient data centers?



			Check (X) where applicable

		Yes

		



		No

		



		Maybe

		







If maybe, please specify. 

		









12. What challenges do you foresee in adopting standardized green data center practices across the Asia-Pacific region? [Open-ended]



Your answer.

		









		Contact:

		Samyoung Chung

Chair, EG GCT&EMF

Rep. of Korea

		Email: chungsamyoung30@gmail.com
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