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‭About‬

‭This report explores how rapid data centre growth in ASEAN could impact power‬
‭sector emissions and highlights the need for faster industry decarbonisation. As‬
‭data centres expand across the region, their rising electricity demand risks‬
‭outpacing energy transition progress, underscoring the urgency of stronger and‬
‭more accessible policy support, accelerated solar and wind as well as energy‬
‭efficiency to ensure the sector’s sustainable growth in alignment with ASEAN’s‬
‭energy transition agenda.‬

‭Key highlights‬

‭+59 TWh‬ ‭7x‬ ‭~30%‬
‭Malaysia’s data centre‬
‭anticipated power demand‬
‭from 2024 to 2030 level, the‬
‭sharpest among other ASEAN‬
‭countries.‬

‭Malaysia’s increase in‬
‭emissions between 2024‬
‭and 2030, resulting from‬
‭data centre power demand.‬

‭2030 data centre power‬
‭demand in most ASEAN‬
‭countries that can be met‬
‭by solar and wind via the‬
‭grids without needing‬
‭storage.‬
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‭Executive summary‬

‭If ASEAN’s data centre hubs grow‬
‭rapidly, how will this affect the‬
‭energy transition agenda?‬

‭As the region’s data centre industry grows, a reliable energy supply is‬
‭required to meet 24/7 demand. Solar, wind and energy efficiency options are‬
‭key to building sustainable data centres and minimising the climate impacts‬
‭from rapid growth.‬

‭Global digitalisation trends, such as cloud computing and generative Artificial‬
‭Intelligence (AI), are driving rapid growth in the Information, Communication and‬
‭Technology (ICT) industry, increasing pressure to align with climate‬
‭commitments.‬

‭However, the power sector's slower decarbonisation raises concerns about‬
‭surging electricity demand and emissions. As a potential key hub for data centre‬
‭operations, the‬‭IEA projects‬‭that Southeast Asia’s data centre electricity use will‬
‭nearly double by 2030 compared to 2024. This underscores the urgent need to‬
‭prioritise energy efficiency and clean energy to ensure sustainable growth.‬
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https://iea.blob.core.windows.net/assets/ac357b64-0020-421c-98d7-f5c468dadb0f/SoutheastAsiaEnergyOutlook2024.pdf


‭The six major economies in ASEAN (the Association of Southeast Asian‬
‭Nations)—Indonesia, Malaysia, the Philippines, Singapore, Thailand and Viet‬
‭Nam—are‬‭emerging as‬‭the world’s next data centre hotspots, with around‬‭2.9‬
‭GW‬‭of total capacity currently in the pipeline.‬

‭However, the power grids supplying most of these data centres remain heavily‬
‭reliant on fossil fuels, posing a challenge for these tech giants striving to meet‬
‭their renewable energy targets. With data centres projected to account for‬
‭2-30% of national electricity demand by 2030 in all these countries, excluding‬
‭Viet Nam, the resulting rise in emissions poses a major challenge for their power‬
‭sectors.‬

‭01‬ ‭Data centre power consumption is expected to grow unevenly‬
‭across ASEAN‬

‭Malaysia is set to become ASEAN’s fastest-growing data centre hub, with power‬
‭demand reaching 68 TWh by 2030 from 9 TWh in 2024, accounting for 30% of‬
‭national power consumption and with this growth surpassing Singapore’s 57 TWh of‬
‭total power use in 2023. While growth is expected to be slower in Singapore and‬
‭Thailand, Indonesia and the Philippines show steady increases, and Viet Nam sees‬
‭only a modest rise with a small share of overall power consumption.‬

‭02‬ ‭ASEAN data centre boom could sharply increase emissions in‬
‭Malaysia, Indonesia and the Philippines‬

‭Dominated by coal and gas, Malaysia’s rapid data centre growth could drive a‬
‭sevenfold increase in emissions from 5.9 MtCO2e in 2024 to 40 MtCO2e in 2030, the‬
‭highest among other countries. Indonesia’s data centre power sector emission is‬
‭expected to quadruple (+13 MtCO2e), while the Philippines’ emission growth will rise‬
‭by 14 times, from 0.8 MtCO2e in 2024 to 10.5 MtCO2e by 2030.‬
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https://mkefactsettd.maybank-ke.com/PDFS/407187.pdf
https://cushwake.cld.bz/ASIA-PACIFIC-DATA-CENTRE-CAP-DECK
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‭03‬ ‭Solar and wind could meet up to 30% of data centres’ electricity‬
‭demand without needing batteries‬

‭Around 30% of data centre electricity demand in 2030 can be fulfilled with wind and‬
‭solar via the grids, without the need for battery storage. This indicates that battery‬
‭costs are no barrier to adopting these technologies. Battery storage will still play a‬
‭vital role in meeting more electricity demand over the medium to long term.‬

‭04‬ ‭Corporate renewable procurement options are available, but not‬
‭widely accessible in some countries‬

‭More robust procurement options in ASEAN countries, such as virtual PPAs and‬
‭green tariffs, should be made more accessible and reliable to allow smaller data‬
‭centre companies to afford a solar and wind supply. Expanding these options can‬
‭improve access to and affordability of solar and wind, while broader programs and‬
‭targeted incentives can accelerate storage adoption alongside intermittent‬
‭renewables.‬

‭Supportive policies for data centres to procure solar and wind and adopt energy‬
‭efficiency measures are essential to accommodate the growth of sustainable‬
‭data centres. Beyond unbundled Renewable Energy Certificates, Power Purchase‬
‭Agreements (PPAs) are‬‭a preferred way‬‭globally for giant tech companies to‬
‭secure a stable and renewables supply with a guaranteed long-term‬
‭agreement. Therefore, more accessible corporate PPAs can drive indirect‬
‭investments in renewables.‬

‭Faster solar and wind power deployment in ASEAN, energy efficiency gains in the‬
‭data centre industry and sectoral requirements guiding data centre growth are‬
‭crucial to sustainably managing growing demand from the industry.‬
‭Accelerating solar and wind deployment and integrating energy efficiency from‬
‭the design phase are essential to reduce emissions from data centre power use.‬
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https://www.there100.org/our-work/publications/re100-2023-annual-disclosure-report


‭Governments and industry should work together to set clear efficiency goals and‬
‭support this transition through national frameworks and targeted incentives.‬
‭Strengthening collaboration and improving data transparency will be key to‬
‭ensuring that data centres in ASEAN drive both digital growth and sustainable‬
‭energy progress.‬

‭ASEAN’s booming data centre industry risks derailing energy transition goals‬
‭without urgent action. Prioritising solar and wind power, as well as energy‬
‭efficiency, supported by strong policies, a national framework for data‬
‭centres and collaboration, would help ensure data centres drive sustainable‬
‭digital growth rather than deepen reliance on fossil fuels.‬

‭Shabrina Nadhila‬
‭Energy Analyst, Asia‬
‭Ember‬

‭The rapid growth of data centres is placing pressure on power systems‬
‭across ASEAN, where approximately 70% of electricity is still generated from‬
‭coal, oil and gas. To ensure sustainable growth and accelerate the energy‬
‭transition in this region, it is vital to scale up renewable energy and‬
‭modernise the infrastructure in data centre hubs through strategic‬
‭investments and regional collaboration.‬

‭Pritesh Swamy‬
‭Head of Data Centre Research & Insights for Asia Pacific,‬
‭Cushman & Wakefield‬
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‭Setting the scene‬

‭ASEAN's data centres electricity‬
‭demand keeps growing‬

‭Data centre boom could drive power use up to 30% of Malaysia’s national‬
‭demand and increase the Philippines' data centre emissions up to fourteen‬
‭times higher by 2030.‬

‭As digitalisation accelerates, public scrutiny has mounted pressure on the‬
‭Information, Communication and Technology (ICT) industry to decarbonise in‬
‭line with global climate commitments. The ICT sector is estimated to account for‬
‭up to‬‭2.1% to 3.9% of global greenhouse gas emissions‬‭—comparable‬‭to‬
‭Indonesia’s 3.6% share of global emissions in 2023‬‭. This figure is expected to rise‬
‭rapidly due to increasing demand for data storage, processing, and the growing‬
‭use of generative Artificial Intelligence (AI).‬

‭The industry’s rapid expansion in recent times has‬‭sparked concerns‬‭about its‬
‭sustainability impacts, not only in terms of energy use but also water‬
‭consumption. As essential digital infrastructure, data centres are at the heart of‬
‭this growth, yet their rise comes with environmental costs. High water usage for‬
‭cooling systems used in the facilities can‬‭strain‬‭local supplies‬‭, especially in areas‬
‭already facing scarcity.‬
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https://www.sciencedirect.com/science/article/pii/S2666389921001884
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‭Furthermore, if the power sector fails to decarbonise at the same pace, the‬
‭growth of data centres could lead to a significant rise in emissions, potentially‬‭7.6‬
‭times higher‬‭than those reported by giant tech companies‬‭in 2023. Data centres‬
‭are‬‭estimated‬‭to account for one-third (360 TWh) of‬‭overall ICT sector electricity‬
‭use, which exceeded 1,000 TWh in 2023, equivalent to 4% of global electricity use.‬
‭This report focuses specifically on what ASEAN’s data centre boom means for the‬
‭region’s power sector decarbonisation.‬

‭Digitalisation trends such as cloud computing and AI have driven a global surge‬
‭in data centres, led by the United States, which hosts‬‭45% of the world’s‬
‭operational facilities‬‭, consuming‬‭4.4% of the country’s‬‭electricity‬‭. This trend is now‬
‭spreading globally, as US tech giants expand internationally.‬

‭Southeast Asia has emerged as a key destination, with data centres rapidly‬
‭expanding to support the region’s growing digital economy,‬‭cloud computing‬
‭and‬‭AI ecosystems‬‭, positioning it as the next major‬‭data centre hotspot. The‬
‭Asia-Pacific (APAC) region is projected to account for‬‭34% of global operational‬
‭capacity‬‭by 2028, with ASEAN contributing 51% of the‬‭pipeline in key APAC‬
‭markets.‬

‭However, according to the‬‭World Bank‬‭, the largest‬‭share of emissions in the ICT‬
‭sector comes from the APAC region, driven by high numbers of broadband and‬
‭mobile subscriptions combined with electricity use from fossil fuel-dominated‬
‭grids. This highlights the significant role energy consumption plays in the sector’s‬
‭emissions.‬

‭Without proper mitigation, rising power consumption from data centres could‬
‭make it more difficult for countries to meet their climate targets. The IEA‬
‭forecasts‬‭that data centres’ electricity consumption‬‭in ASEAN will nearly double‬
‭by 2030 compared to 2024 levels. This underscores the urgent need for the‬
‭industry to prioritise energy efficiency and solar and wind solutions to ensure its‬
‭growth remains sustainable.‬
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https://www.theguardian.com/technology/2024/sep/15/data-center-gas-emissions-tech
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https://www.statista.com/chart/24149/data-centers-per-country/#:~:text=A%20data%20center%20is%20generally,higher%20storage%20capacities%20than%20others.&text=This%20chart%20shows%20the%20number,country%20as%20of%20March%202024.
https://www.statista.com/chart/24149/data-centers-per-country/#:~:text=A%20data%20center%20is%20generally,higher%20storage%20capacities%20than%20others.&text=This%20chart%20shows%20the%20number,country%20as%20of%20March%202024.
https://eta-publications.lbl.gov/sites/default/files/2024-12/lbnl-2024-united-states-data-center-energy-usage-report.pdf
https://www.channelnewsasia.com/asia/focus-southeast-asia-data-centres-ai-hot-market-investments-limits-4816111
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https://documents1.worldbank.org/curated/en/099121223165540890/pdf/P17859712a98880541a4b71d57876048abb.pdf
https://iea.blob.core.windows.net/assets/ac357b64-0020-421c-98d7-f5c468dadb0f/SoutheastAsiaEnergyOutlook2024.pdf


‭Major ASEAN economies face rapid data centre growth and‬
‭unique challenges‬

‭Many US data centre companies are leveraging their global presence by‬
‭expanding facilities overseas. Giant tech firms like Google, Amazon Web Services‬
‭(AWS) and Microsoft are‬‭building data centres‬‭in ASEAN,‬‭particularly in Singapore,‬
‭Malaysia, Indonesia and Thailand.‬

‭As the region emerges as a global data centre hotspot, thanks to‬‭lower‬
‭construction costs‬‭and electricity tariffs compared‬‭to the global average,‬
‭concerns are also growing over the surge in power demand these facilities may‬
‭bring.‬
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‭Singapore‬

‭With‬‭1 GW‬‭of operational data centre capacity as of‬‭February 2025, Singapore‬
‭ranks as the world’s‬‭fifth-largest data centre market‬‭and the leading hub in‬
‭Southeast Asia. However,‬‭a shortage of land‬‭and limited‬‭power resources have‬
‭slowed down the industry's growth, especially following‬‭the 2019 moratorium‬‭on‬
‭new data centre developments.‬

‭Although the moratorium was lifted in 2022 with the introduction of the‬‭Data‬
‭Centre-Call For Application (DC-CFA)‬‭, Singapore has‬‭adopted a more selective‬
‭approach to data centre approvals, limiting installed capacity and enforcing‬
‭stricter eligibility criteria. The country‬‭welcomes‬‭projects that promote energy‬
‭efficiency and the use of green power, ensuring a sustainability push in the data‬
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https://cushwake.cld.bz/ASIA-PACIFIC-DATA-CENTRE-CAP-DECK/22/
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‭centre industry. As a result, industry players have expanded into neighbouring‬
‭markets, especially Indonesia and Malaysia.‬

‭Malaysia‬

‭With lower land and energy costs, proximity to Singapore and supportive‬
‭government policies, Malaysia is positioning itself as‬‭ASEAN’s Digital Capital‬‭,‬
‭targeting a 35% digital economy contribution to GDP in 2030. As of February 2025,‬
‭the country hosts 507 MW of operational data centre capacity, mostly‬
‭concentrated in Johor. This is expected to grow rapidly to‬‭1.96 GW‬‭of installed‬
‭capacity in the coming years, making it the fastest-growing data centre market‬
‭in the region.‬

‭However, there is‬‭a growing concern‬‭about the country’s‬‭ability to meet the‬
‭surge in electricity demand due to power constraints. Recently, the Johor state‬
‭government‬‭rejected almost 30%‬‭of data centre applications,‬‭citing energy‬
‭efficiency among the reasons. In response, Malaysia is developing a‬‭1,000 MW‬
‭solar farm‬‭to supply clean energy to‬‭the Johor-Singapore‬‭Special Economic‬
‭Zone (JSSEZ)‬‭, which aims to spur businesses in the‬‭data centre supply chain.‬

‭Indonesia‬

‭As ASEAN’s third-largest data centre market, Indonesia hosts 307 MW of‬
‭operating data centre capacity as of February 2025, primarily located in Greater‬
‭Jakarta. Strategically positioned near Singapore, Batam City in the Riau Islands‬
‭province is emerging as‬‭Indonesia’s secondary data‬‭centre hub‬‭.‬

‭Under the‬‭National Digital Economy Strategy 2030‬‭,‬‭the country aims for the‬
‭digital economy to contribute 20% of GDP by 2045. However, rising regulatory‬
‭risks tied to Indonesia’s coal-powered infrastructure have‬‭raised concerns‬
‭among data centre customers. This makes solar and wind energy adoption‬
‭increasingly crucial for Indonesia to remain competitive in the region.‬
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‭Thailand‬

‭Thailand has shown steady growth in data centres over the past three years. A‬
‭total of 111 MW operational data centres exists in the country as of February 2025.‬
‭By‬‭July 2024‬‭, the Board of Investment had received‬‭37 investment project‬
‭proposals worth a combined 98.6 billion Thai baht.‬

‭The country’s data centre growth is expected to be driven mainly by‬‭co-location‬
‭facilities‬‭, where companies rent space in third-party‬‭data centres‬‭located off‬
‭premises, rather than building their own. These data centres host the‬
‭infrastructure, while companies manage their own servers, storage and firewalls.‬

‭The Philippines‬

‭Favourable policies, including tax incentives and streamlined regulations, have‬
‭attracted data centre providers to build a presence in the Philippines. The‬
‭government anticipates a fivefold increase in data centre capacity, reaching‬
‭300 MW by 2025‬‭. Initiatives like the‬‭National Broadband‬‭Program‬‭and the‬‭Digital‬
‭Transformation Strategy‬‭specifically target the growth‬‭of digital infrastructure,‬
‭including the data centre market.‬

‭The construction of‬‭Narra Technology Park‬‭marks the country’s first and largest‬
‭hyperscale data centre,‬‭incorporating sustainability‬‭in its design and operations.‬
‭However, concerns over an‬‭unsteady power supply‬‭and‬‭high electricity costs‬
‭continue to hinder the country’s data centre growth compared to its neighbours.‬

‭Viet Nam‬

‭Viet Nam’s ambition to grow its data centre industry began with the‬‭National‬
‭Digital Transformation Programme‬‭, looking ahead to‬‭2030. Although the country‬
‭currently has the lowest anticipated data centre capacity in the region, it aims to‬
‭rank among the top 50 countries in the ICT development index and become the‬
‭third-largest digital economy in ASEAN‬‭by 2030.‬
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‭As one of ASEAN’s strongest manufacturing hubs, Viet Nam has already‬
‭experienced power shortages during peak months, highlighting the rapid growth‬
‭in electricity demand. These constraints could pose growing challenges for the‬
‭data centre industry. By 2025, the government aims to introduce‬‭green‬
‭standards‬‭for data centres to address climate impacts,‬‭with a focus on‬
‭improving energy efficiency.‬

‭Sharp rises in data centre power demand in Malaysia,‬
‭Indonesia and the Philippines highlight urgent challenge‬

‭Some studies forecast a‬‭19.4%‬‭annual growth of data‬‭centre capacity in the‬
‭region from 2022 to 2026 and‬‭19%‬‭from 2024 to 2028.‬‭This steady growth of the‬
‭data centre industry in Southeast Asia will naturally lead to an increase in power‬
‭demand from the sector. The magnitude of this growth will vary markedly across‬
‭the region.‬

‭Among the region's top six data centre hotspots, Malaysia is expected to see the‬
‭steepest rise in power consumption, with an expected sevenfold increase from‬
‭just 8.5 TWh in 2024 to 68 TWh in 2030. To put this into perspective, this is‬
‭equivalent to adding‬ ‭Singapore’s entire power consumption‬‭in 2023‬‭(57 TWh).‬
‭Such growth will also push the share of data centre power demand to 30% of the‬
‭country’s total demand in 2030.‬

‭Indonesia’s data centres are likely to quadruple their power consumption, rising‬
‭from 6.7 TWh in 2024 to 26 TWh by 2030. The Philippines is expected to see even‬
‭sharper growth, with electricity demand from its data centres increasing from 1.1‬
‭TWh in 2024 to 20 TWh in 2030.‬

‭On the other hand, Singapore and Thailand’s data centre power demand is‬
‭expected to grow more gradually, slightly increasing from 5 to 8.4 TWh and from‬
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‭2.4 to 6 TWh, respectively. In Viet Nam, growth is likely to remain minimal based‬
‭on current trends, requiring 0.7 TWh in 2024 and 1.2 TWh in 2030.‬

‭To meet the projected surge in data centre power demand, the region’s top five‬
‭data centre-consuming countries must scale up solar and wind energy‬
‭investment. An estimated $45 to 75 billion investments in solar and wind‬
‭capacity will be needed by 2030 to power data centres sustainably and avoid‬
‭deepening dependence on fossil fuels.‬
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‭It is important to note, however, that‬‭uncertainty‬‭remains around the pace of‬
‭data centre growth in the coming years. This will be influenced by algorithmic‬
‭developments, computation efficiency trends in software and hardware, and‬
‭broader economic factors affecting the investment and supply chain.‬

‭15‬

https://iea.blob.core.windows.net/assets/fb481b31-df88-4f2c-a435-c8b075e992be/WorldEnergyOutlook2024.pdf


‭Although data centre power demand may seem small in the broader energy‬
‭landscape, the sector's rapid growth presents challenges for maintaining a‬
‭reliable power supply. If left unaddressed, the digital infrastructure ambitions of‬
‭these six countries could strain electricity availability for other sectors, given the‬
‭energy-intensive nature of the expanding ICT industry.‬

‭Global market push for green data centres requires them‬
‭to decarbonise‬

‭Data centre industry stakeholders are increasingly recognising the importance‬
‭of sustainability. There is‬‭a growing preference‬‭for‬‭green data centres, driven by‬
‭the need to improve energy and resource efficiency, strengthen client value‬
‭propositions and reduce emissions impact. For example,‬‭the Nordics‬‭are‬
‭increasingly attractive as a region to data centre companies, thanks to‬
‭abundant renewable resources, robust grid infrastructure and the lowest energy‬
‭prices in Europe.‬

‭Green data centres‬
‭Green data centres is a facility that houses Information Technology (IT)‬
‭infrastructure and uses energy-efficient technologies to optimise energy use and‬
‭minimise environmental impact.‬

‭Although going green may incur high upfront capital costs, it can eventually‬
‭reduce long-term costs‬‭and demonstrate leadership‬‭in sustainability. Greening‬
‭data centres involves, among others, improving energy efficiency and using‬
‭solar and wind power. Both measures can lower long-term costs due to lower‬
‭power usage and less exposure to fossil fuel price volatility.‬
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‭For these reasons, industry players, especially the world’s leading ICT companies,‬
‭are moving ambitiously to decarbonise their value chains as effectively as‬
‭possible.‬

‭Data centres hinge on access to reliable and clean electricity to remain‬
‭competitive in the global market. Sourcing renewables and implementing‬
‭energy efficiency measures are‬‭key considerations‬‭in typical data centre‬
‭financing frameworks. However, due to limited options and the early stage of‬
‭corporate renewables procurement mechanisms in some of these countries,‬
‭most data centres still rely on fossil fuel-reliant grids, constraining efforts to‬
‭reduce emissions from power consumption. Meanwhile, relying on grids, paired‬
‭with Renewable Energy Certificates (RECs procurement), exposes companies to‬
‭price risks.‬

‭This can, unfortunately, lead to more fossil generation if renewables growth does‬
‭not keep pace with demand. It not only results in higher emissions but also‬
‭exposes ASEAN countries to several long-term risks, including fossil fuel price‬
‭volatility, geopolitical disruptions, trade restrictions, stranded fossil fuel assets,‬
‭rising costs of fossil fuels and non-compliance with international carbon tariffs.‬

‭ASEAN data centre emissions will keep rising, led by Malaysia, the‬
‭Philippines and Indonesia, due to fossil-dependent grids‬

‭As Malaysia’s electricity grid is‬‭dominated by coal‬‭and gas‬‭, the country’s rapid‬
‭data centre growth could drive a sevenfold increase in emissions from 2024 to‬
‭2030—solely from power consumption, excluding emissions from construction,‬
‭transportation and other activities.‬

‭Indonesia’s Java-Madura-Bali (JAMALI) grid emissions are projected to rise from‬
‭5 MtCO2e in 2024 to 19 MtCO2e by 2030. Most data centres are already‬
‭concentrated in the JAMALI grid, which‬‭relies heavily‬‭on coal and gas‬‭power,‬
‭making electricity consumption a major driver of emissions.‬
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‭The Luzon-Visayas grid's heavy reliance on coal results in‬‭high emission factors‬‭,‬
‭causing emissions to surge 14 times from 0.8 MtCO2e in 2024 to 10.5 MtCO2e by‬
‭2030. While the‬‭national power grids‬‭in the Philippines‬‭are‬‭interconnected‬‭,‬
‭universal emission factors are not yet publicly available.‬

‭Meanwhile, emissions from data centre power consumption in Singapore and‬
‭Thailand remain relatively stable. Singapore's emissions see minimal growth‬
‭between 2024 and 2030, rising by just 1.5 MtCO2e, while Thailand experiences a‬
‭modest increase, doubling its 2024 level by 2030.‬
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‭The world’s leading ICT companies set ambitious renewable goals,‬
‭underscoring the urgent need for cleaner grids and energy-efficient data‬
‭centres‬

‭Major tech companies are making ambitious commitments to renewables.‬
‭Amazon Web Services‬‭pledged‬‭to power 100% of its global‬‭operations with‬
‭renewables by 2025 and reached this target ahead of schedule in 2023. The‬
‭company has contracted‬‭274 MW‬‭of renewable capacity‬‭in Indonesia and‬
‭Singapore, with projects at various stages of development. Similarly, Meta,‬‭the‬
‭world’s fifth most valuable tech firm‬‭, met its‬‭100%‬‭renewables target‬‭in 2020. In‬
‭Singapore, where it owns Southeast Asia’s largest data centre capacity, Meta‬
‭procures‬‭174 MW of solar and wind‬‭energy.‬

‭Google,‬‭the third-largest‬‭tech company by market value,‬‭aims to run on‬‭24/7‬
‭carbon-free energy‬‭across all grids it uses by 2030,‬‭emphasising that its‬‭ultimate‬
‭goal‬‭is to accelerate grid-wide decarbonisation.‬

‭However, progress has been slow in APAC, especially in Southeast Asia. In‬‭2023‬‭,‬
‭only 4.1 GWh of Google’s total 2.8 TWh electricity consumption in the region came‬
‭from renewable sources—just 0.15%. In Indonesia and Singapore, where it‬
‭operates data centres,‬‭only 13% and 4%‬‭of hourly electricity‬‭consumption,‬
‭respectively, is carbon-free, reflecting the limited availability of renewables to‬
‭meet its demand. However, the commitment of major tech companies to‬
‭renewables highlights the growing importance of sustainability in the data‬
‭centre industry.‬

‭RE100 revealed that, after unbundled RECs, corporate Power Purchase‬
‭Agreements (PPAs) are‬‭a preferred way‬‭for global companies‬‭to procure‬
‭renewables. Technology companies operating data centres account for‬‭over‬
‭30% of the 120 GW‬‭operational renewables capacity‬‭procured through PPAs.‬
‭However, unbundled RECs have been far more dominant in Asia, highlighting the‬
‭limited access to PPA.‬

‭19‬

https://sustainability.aboutamazon.com/2023-amazon-sustainability-report.pdf
https://sustainability.aboutamazon.com/2023-amazon-sustainability-report.pdf
https://www.forbes.com/sites/jonathanponciano/2023/06/08/the-worlds-largest-technology-companies-in-2023-a-new-leader-emerges/
https://www.forbes.com/sites/jonathanponciano/2023/06/08/the-worlds-largest-technology-companies-in-2023-a-new-leader-emerges/
https://tech.facebook.com/engineering/2021/4/renewable-energy/
https://datacenters.atmeta.com/wp-content/uploads/2025/02/Meta_s-Singapore-Data-Center.pdf
https://www.forbes.com/sites/jonathanponciano/2023/06/08/the-worlds-largest-technology-companies-in-2023-a-new-leader-emerges/
https://www.gstatic.com/gumdrop/sustainability/google-2024-environmental-report.pdf
https://www.gstatic.com/gumdrop/sustainability/google-2024-environmental-report.pdf
https://www.gstatic.com/gumdrop/sustainability/24x7-carbon-free-energy-methodologies-metrics.pdf
https://www.gstatic.com/gumdrop/sustainability/24x7-carbon-free-energy-methodologies-metrics.pdf
https://sustainability.google/reports/google-2024-environmental-report/
https://www.gstatic.com/gumdrop/sustainability/google-2024-environmental-report.pdf
https://www.there100.org/our-work/publications/re100-2023-annual-disclosure-report
https://iea.blob.core.windows.net/assets/34eac603-ecf1-464f-b813-2ecceb8f81c2/EnergyandAI.pdf
https://iea.blob.core.windows.net/assets/34eac603-ecf1-464f-b813-2ecceb8f81c2/EnergyandAI.pdf


‭The disparity in renewables availability emphasises the urgent need for stronger‬
‭policy support to accelerate decarbonisation. To maintain Southeast Asia’s‬
‭competitiveness, establishing sectoral requirements for data centres, prioritising‬
‭energy efficiency and securing reliable clean electricity will be crucial to‬
‭enabling a more sustainable digital future.‬
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‭Greening data centres‬

‭Energy efficient data centres‬
‭powered by clean electricity are‬
‭key for sustainable growth‬

‭Current renewable targets may not drastically lower grid emission intensity.‬
‭More solar and wind deployment is essential to meet around 30% of data‬
‭centre power demand before battery storage is needed.‬

‭Critical components in data centres shape their power‬
‭supply strategies‬

‭Data centres are built to handle large volumes of data and traffic with minimal‬
‭latency, relying on continuous electricity to support round-the-clock operations.‬

‭Latency‬
‭Latency‬‭means the time required to pass data from‬‭one point on a network to‬
‭another.‬
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‭As ASEAN’s data centre growth accelerates with the AI boom, power supply‬
‭strategies for AI-driven data centres may differ from traditional data centres to‬
‭meet their unique operational demands. AI workloads require‬‭specialised‬
‭infrastructure‬‭, including high power capacity, higher-density‬‭racks and‬
‭additional hardware like liquid cooling. These data centres are typically owned‬
‭by‬‭hyperscalers‬‭or wholesale providers, storing enormous‬‭amounts of data and‬
‭consuming significantly more electricity.‬
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‭The power consumption of data centres depends on two factors: the IT load and‬
‭the facility load. IT load includes the total power required for equipment such as‬
‭servers, storage devices and network switches, while facility load refers to the‬
‭power consumed by supporting systems like lighting, cooling and electrical‬
‭equipment. Both are equally important when planning power supply strategies.‬

‭Data centre power consumption is influenced by overall system performance,‬
‭which depends not only on equipment efficiency but also on‬‭software‬
‭architecture, resource allocation and operational settings‬‭.‬

‭The performance of supporting equipment, especially cooling, should not be‬
‭undermined. According to‬‭Deloitte‬‭, a staggering amount‬‭is required to operate‬
‭computing, servers and cooling systems in AI data centres. It is estimated that‬
‭cooling alone can account for 39% of a data centre’s total energy consumption,‬
‭while computing and servers consume 40%.‬

‭ASEAN’s tropical climate makes cooling an even more important factor in data‬
‭centre power demand. The‬‭International Energy Agency‬‭(IEA) estimates that‬
‭ASEAN’s electricity demand will grow by 4% annually from 2024 to 2035, partly‬
‭due to rising air conditioning use, which will account for‬‭30% of the region’s‬
‭electricity consumption‬‭by 2035. As data centres rapidly‬‭expand, they risk further‬
‭intensifying this trend. This underscores the need for advanced cooling‬
‭technologies and region-specific design solutions tailored to Southeast Asia’s‬
‭conditions.‬
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‭Leveraging ASEAN’s solar and wind power resources is key‬
‭to meeting data centres’ demand for emissions-free‬
‭electricity‬

‭The data centre industry has multiple pathways to decarbonise its supply chain.‬
‭Integrating solar and wind and adopting storage solutions like batteries are‬
‭among the most immediate steps to reduce its carbon footprint. Beyond‬
‭powering data centres with solar and wind, this transition can also drive broader‬
‭grid decarbonisation in the regions where these facilities operate.‬

‭Data centres have several options to procure renewables. Following global‬
‭practices in corporate renewable procurements, companies can source‬
‭renewables by drawing electricity from the grid and purchasing unbundled RECs,‬
‭contracting virtual or physical PPAs with power generators, or subscribing to the‬
‭utilities’ green tariff mechanisms. Since data centres are mostly located in big‬
‭cities, physical/on-site PPAs, installing power plants at the location where the‬
‭power is consumed, are less accessible to the industry due to limited space.‬

‭Not all countries have fully interconnected national grids, making clean power‬
‭sourcing for data centres dependent on the availability of solar and wind within‬
‭their respective grids. Indonesia’s primary data centre hub is in Greater Jakarta,‬
‭connected to the Java-Madura-Bali (JAMALI) grid, while Malaysia’s is in Johor,‬
‭linked to the Peninsular Malaysia grid. Indonesia's secondary hub, Batam City, is‬
‭located in the Riau Islands province, part of Sumatra. In contrast,‬‭the Philippines‬‭,‬
‭Thailand‬‭and‬‭Singapore‬‭operate fully interconnected‬‭national grids, allowing‬
‭data centres to draw power from across the country.‬

‭Current renewable energy targets set by governments for grids powering data‬
‭centre hotspots are not reducing grid emission factors quickly enough.‬
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‭Singapore’s grid emission factors are the lowest among the countries assessed,‬
‭though declining slowly by 4.9%, from 0.48 tCO2e per MWh in 2019 to 0.45 tCO2e‬
‭per MWh by 2030. Indonesia’s JAMALI grid, already highly carbon-intensive, is‬
‭projected to improve only slightly, dropping 9.4% from 0.78 to 0.70 tCO2e per‬
‭MWh over the same period. Peninsular Malaysia and Thailand are expected to‬
‭reduce their grid emission factors by 17% and 12%, respectively. These trends‬
‭underscore the urgent need to fast-track the power sector transition to support‬
‭data centre decarbonisation.‬

‭Solely relying on fossil-fuel-intensive grids will jeopardise data centres'‬
‭sustainability goals. Governments should expand opportunities for data centres‬
‭to procure solar and wind power through supportive mechanisms, helping‬
‭attract more investments from the industry.‬
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‭Abundant solar and wind power resources have been identified in key grid‬
‭locations supplying data centre hubs across the five countries. This highlights‬
‭opportunities for data centres to ramp up solar and wind to supply clean‬
‭electricity to the same grids they draw from.‬

‭Utilities can increase the uptake of solar and wind and sell electricity directly to‬
‭data centres through green tariffs, unbundled RECs, or PPAs. Other mechanisms‬
‭involving public and private power generators can also enable more solar and‬
‭wind energy deployment, allowing them to sell electricity directly to customers‬
‭distributed via the utilities’ grids.‬
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‭Based on power consumption estimates and solar and wind potential, the five‬
‭ASEAN data centre hubs could meet at least 30% of their electricity demand in‬
‭2030 with grid-based electricity from wind and solar, before battery storage is‬
‭even needed. This indicates that high battery costs are not an immediate barrier‬
‭to adopting these electricity sources for data centres.‬
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‭Battery storage will still play a vital role in meeting more electricity demand over‬
‭the medium to long term. The‬‭declining price‬‭of lithium-ion batteries is expected‬
‭to drive broader adoption. The‬‭World Bank‬‭forecasts‬‭that 10 GW of storage‬
‭capacity could be realised in ASEAN within just three years, highlighting the‬
‭growing importance of storage in accelerating the energy transition.‬

‭As data centre capacity continues to grow, close collaboration between industry‬
‭players and governments is essential to scale up solar and wind energy supply,‬
‭reduce emissions and stay aligned with national energy transition targets. While‬
‭owning power generation assets is‬‭not preferable‬‭to‬‭data centre operators, they‬
‭can help bring indirect investments to solar and wind projects by being an‬
‭off-taker in a corporate PPA. Accelerating the integration of solar and wind into‬
‭national grids, especially in the five key country hotspots, will be crucial to shifting‬
‭the data centre sector’s power demand onto a cleaner, more sustainable path.‬

‭Energy efficiency is another key lever for ASEAN’s data‬
‭centre decarbonisation‬

‭Decarbonising data centre electricity is most effective through a dual approach.‬
‭Along with increasing solar and wind power supply, enhancing energy efficiency‬
‭within operations is equally important. Beyond sustainability reasons, energy‬
‭efficiency can also influence business decisions, not only because of market‬
‭pressure around environmental performance, but also‬‭due to‬‭increasing energy‬
‭costs and evolving regulatory requirements. Investment in sustainable data‬
‭centres should therefore focus not only on grid supply, but also on the‬
‭development of energy-efficient facilities.‬

‭Energy efficiency plays a crucial role in reducing the required solar and wind‬
‭power capacity by optimising operations and curbing excessive energy‬
‭demand. With efficiency measures in place, the required amount of solar, wind‬
‭and battery installation may be lower than previously estimated.‬
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‭Like other types of infrastructure, data centres go through several stages of‬
‭development before operations begin. Among these, the design phase is the‬
‭most crucial in determining data centre power consumption, as it requires‬
‭holistic planning to avoid steep increases in electricity use as capacity expands.‬
‭It is therefore essential to set energy efficiency goals, typically measured by‬
‭Power Usage Effectiveness (PUE), during the planning phase, before construction‬
‭of the data centre begins.‬

‭Power Usage Effectiveness (PUE)‬

‭The‬‭PUE‬‭is a term used to describe how efficient data‬‭centre operations are,‬
‭calculated by dividing the data centre's total power consumption by the IT load. A‬
‭PUE closer to 1 or below indicates higher energy efficiency.‬

‭Cooling is the crucial factor driving energy efficiency in supporting‬
‭equipment‬

‭Power consumption from cooling systems is‬‭one of the‬‭key drivers‬‭of energy‬
‭efficiency in data centres. This means cooling is the most crucial factor for‬
‭supporting equipment to reduce energy consumption.‬

‭In the region's tropical climate, cooling systems account for a significant share of‬
‭power consumption, as they must run continuously to maintain optimal‬
‭temperatures. The system can be improved by implementing‬‭air flow‬
‭management and cooling technologies.‬

‭Optimising air flow management‬‭lowers‬‭electricity‬‭requirements to run the fans‬
‭that circulate air for cooling. Designing the layout and ventilation for optimal‬
‭airflow in a large data centre can amount to‬‭10% of‬‭the total investment cost‬‭, yet‬
‭the payback period is relatively short, only two to three years.‬
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‭Well-designed air flow can allow the separation of cold and hot air flow paths.‬
‭This can help‬‭raise the operating temperature set‬‭points‬‭to a higher degree,‬
‭reducing the intensity of mechanical cooling equipment needed in data centre‬
‭halls. Every one degree Celsius increase in set points can save around‬‭4.3 to 9.8%‬
‭of the electricity required for cooling. Singapore began‬‭a pilot trial‬‭in government‬
‭data centres to increase the operating temperature from 22 degrees and below‬
‭to 26 degrees Celsius and above.‬

‭Other than air flow management, several cooling technologies are being‬
‭introduced in the data centre industry, currently at different stages of‬
‭development. Immersion cooling is one of the‬‭most‬‭prominent‬‭mechanisms. The‬
‭technology can reduce power consumption‬‭by around‬‭40%‬‭compared to‬
‭traditional cooling methods. It replaces the need for air cooling with‬‭thermally‬
‭conductive dielectric fluid‬‭in which servers are submerged,‬‭absorbing the heat‬
‭component. The technology is‬‭included‬‭in Singapore’s‬‭data centre roadmap and‬
‭adopted by ST Telemedia, a Singapore-based data centre provider. However,‬
‭some challenges‬‭in implementing this technology need‬‭to be addressed as the‬
‭adoption grows.‬
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‭Efficiency from software optimisation has become the new trend, shaking‬
‭up the data centre market and bringing significant energy savings‬

‭Efficiency in IT equipment is mainly driven by technological improvements and‬
‭software optimisation. Historically, IT equipment efficiency has‬‭improved‬‭as‬
‭technology develops and computer capacity and energy performance increase,‬
‭making the ICT sector grow exponentially.‬

‭In the data centre industry,‬‭innovation in hardware‬‭architecture‬‭and the‬
‭consolidation of hyperscale and cloud have driven efficiency in data centres,‬
‭resulting in relatively‬‭flat power demand‬‭from 2015‬‭to 2019 despite tripled‬
‭workload demand. However, since 2020, data centre power demand has started‬
‭to surge due to‬‭reaching the saturation point‬‭and‬‭slower efficiency development.‬

‭However,‬‭experts‬‭believe that innovation will continue,‬‭not only for hardware‬
‭(chips, transistors and more) but also for software efficiency. Given that AI is new‬
‭in the market,‬‭investments‬‭can drive more innovation‬‭in making AI data centres‬
‭more efficient.‬

‭It is yet unclear as to how data centre power demand is likely to rise in the‬
‭coming decade. With software optimisation in AI training models and hardware‬
‭utilisation, a new AI assistant,‬‭DeepSeek‬‭, proved‬‭to be more energy-efficient. The‬
‭approach results in lower electricity demand and smaller power enhancement,‬
‭estimated to be around‬‭95% more efficient‬‭than traditional‬‭AI training methods.‬
‭This is expected to‬‭shake‬‭the data centre market,‬‭pushing it to become more‬
‭energy efficient in order to remain competitive. However, as AI becomes more‬
‭affordable and accessible, increased adoption could also drive higher overall‬
‭demand. This dual trend highlights the need for proactive strategies to balance‬
‭efficiency gains with the potential surge in digital energy use.‬
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‭Policy drivers‬

‭Comprehensive policies are vital to‬
‭enable data centre‬
‭decarbonisation in ASEAN‬

‭ASEAN’s data centre industry needs a wider range of corporate renewables‬
‭procurement options and stronger policy support to ensure reliable,‬
‭sustainable growth aligned with energy transition goals.‬

‭Creating a data centre that meets low-carbon requirements remains a‬
‭challenge in ASEAN. The ASEAN Centre for Energy and Huawei Digital Power‬‭have‬
‭identified‬‭the technical, institutional and digital‬‭transformations needed to‬
‭support this growth, along with several recommendations, including enabling‬
‭policies, public-private partnerships, harmonised regional standards, and skills‬
‭development, among others. Complementing this, we analyse procurement‬
‭options and national frameworks in more detail to provide a good reference for‬
‭market players.‬
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‭The data centre industry requires a variety of robust, clean‬
‭power procurement options‬

‭Corporate renewable procurement options are available, but not widely‬
‭accessible in some countries‬

‭Several procurement mechanisms are introduced in the five focus countries,‬
‭targeting corporate customers with renewable commitments. These‬
‭mechanisms offer solutions for data centres to source renewables. However,‬
‭some limitations can influence companies’ decisions on which mechanism suits‬
‭their needs and preferences.‬

‭Each mechanism has its advantages and drawbacks. Companies can benefit‬
‭from corporate PPAs’ long-term fixed costs and secure a guaranteed supply of‬
‭electricity and environmental attributes, such as RECs and/or carbon credits.‬
‭PPAs are tied closely to bringing new renewable projects, financing new‬
‭capacities‬‭by the companies‬‭. However, PPAs are not‬‭widely available in certain‬
‭markets and require a lengthy process to conclude. For example, companies in‬
‭Singapore‬‭often use PPAs from projects in other markets‬‭to fulfil their renewable‬
‭commitments.‬

‭While self-generation is considered a low-cost operation, it requires sufficient‬
‭land or space and an initial investment. As the plant owner, the user is‬
‭responsible for construction and operation, unlike on-site PPAs, where the‬
‭developer handles this. It is especially challenging for data centres, which are‬
‭typically located in big cities with limited space for plant installation.‬

‭Net metering can be a good option if one aims to benefit from reduced‬
‭electricity bills and has limited space for solar installation. However, some‬
‭regulatory constraints cap the size of eligible systems and limit the export‬
‭volume.‬
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‭Unbundled RECs and green tariffs are among the simplest renewables‬
‭procurement options. Typically, they do not require long-term electricity‬
‭purchase commitments. RECs are sourced from suppliers, while green tariffs are‬
‭offered by utilities on a subscription basis, charging a premium per kWh to claim‬
‭associated environmental benefits. While straightforward and accessible, these‬
‭mechanisms expose companies to price volatility.‬
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‭Similar to RECs, carbon credits allow companies to claim emission reductions by‬
‭purchasing them from project owners without directly developing the projects.‬
‭While they can help fund sustainable initiatives, like renewables, strict criteria and‬
‭effective use of investments from carbon revenues are essential.‬

‭Physical/On-site vs Virtual/Off-site Power Purchase Agreement (PPA)‬

‭There are‬‭two main types of PPAs‬‭. In an on-site PPA,‬‭power is generated at the‬
‭consumption site, with the developer managing the system and the company‬
‭purchasing the electricity. In an off-site PPA, power is produced remotely and‬
‭delivered via the grid, with the producer paying‬‭a‬‭wheeling fee to the utility.‬

‭The availability of procurement options can improve affordability and‬
‭expand access to clean power‬

‭The availability of renewables procurement options influences the range of clean‬
‭electricity prices in a country. Indonesia, the only country among the major‬
‭economies without a green tariff mechanism, has a narrower price range‬
‭compared to the other four countries. This suggests that offering diverse‬
‭renewables programmes, such as green tariffs, Power Purchase Agreements‬
‭(PPAs) and Renewable Energy Certificates (RECs), can enhance market‬
‭competition, improve affordability and expand access to clean electricity.‬

‭The overall cost of electricity under the PPAs and the power wheeling‬
‭mechanism remains unclear, as it depends on negotiations between the parties‬
‭involved. As a result, the current price ranges do not account for this mechanism,‬
‭which could potentially widen the range further.‬
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‭Contracting Power Purchase Agreements (PPAs) for renewables sourcing seems‬
‭a preferred way‬‭for companies to secure a stable supply‬‭of clean energy with a‬
‭guaranteed long term price. Google has taken steps to‬‭secure PPAs‬‭in Europe‬
‭and‬‭sealed a multi-year deal‬‭with a utility for a‬‭clean power supply from rooftop‬
‭solar in Singapore. Amazon has committed to purchasing electricity from a 210‬
‭MW solar power plant connected to the Java-Madura-Bali grid under a‬‭PPA with‬
‭PLN‬‭.‬

‭Power wheeling mechanisms are in different stages of implementation in the five‬
‭countries, except for Indonesia, which remains under consideration. The limited‬
‭availability of corporate renewable procurement options is‬‭one of the key‬
‭barriers‬‭to renewables investment. Power wheeling‬‭can help overcome this by‬
‭enabling shared grid access, attracting private investment without straining the‬
‭state budget.‬

‭Giant tech companies have moved to secure large-scale, regular PPAs directly‬
‭with utilities, enabling significant investment in project development. However,‬
‭offering different and accessible procurement schemes, such as virtual PPAs and‬
‭green tariffs subscription programmes without PPAs, allows smaller data centre‬
‭companies to afford solar and wind power supply. A more robust, diverse mix of‬
‭procurement mechanisms enables companies to select cost-effective solutions‬
‭that align with their‬‭specific preferences‬‭.‬
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‭A wide array of programmes can also provide more avenues for the adoption of‬
‭storage facilities, offering specific incentives for project developers to integrate‬
‭this technology with intermittent renewables.‬

‭National frameworks and incentives key to guiding green‬
‭data centre growth‬

‭Establishing a sustainability framework for data centres is crucial from the outset‬
‭as the industry expands. Once data centres are operational, implementing‬
‭energy efficiency improvements becomes significantly more challenging.‬
‭Upgrading existing facilities to meet sustainability standards is difficult, as‬
‭customers require‬‭uninterrupted service‬‭, limiting opportunities for intervention.‬
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‭Some ASEAN countries, such as Singapore and Malaysia, have introduced‬
‭sustainability frameworks for data centres, but these were implemented after the‬
‭industry had already begun to boom, potentially leaving many operational‬
‭facilities with minimal alignment to sustainability standards. Currently, no‬
‭regulation requires old and less efficient facilities to retrofit or meet specific‬
‭energy efficiency or renewable energy standards.‬

‭Without national frameworks, data centres usually follow international standards‬
‭when establishing facilities. While these standards are globally recognised, they‬
‭are not a one-size-fits-all solution to ensure the sustainable growth of data‬
‭centres in ASEAN.‬

‭National frameworks enable a more tailored approach to managing energy‬
‭transition risks in each country, addressing specific national priorities.‬
‭Complementing these frameworks with government incentives will help the‬
‭industry move forward more sustainably without compromising the broader‬
‭energy transition agenda.‬

‭National frameworks can also address the challenges in data transparency in‬
‭the industry. Implementing systematic and publicly accessible reporting,‬
‭including emissions reporting, will greatly accommodate more timely investment‬
‭decisions and more accurate policymaking, allowing faster progress toward‬
‭decarbonising the data centre industry.‬

‭In addition to sustainability standards, Malaysia has established the‬‭Digital‬
‭Ecosystem Acceleration‬‭(DESAC) incentive scheme under its vision to become‬
‭ASEAN’s digital capital‬‭, targeting data centres and cloud computing. While the‬
‭incentives do not directly target solar and wind and energy efficiency adoptions,‬
‭one of the eligibility criteria for data centres is the adoption of at least one green‬
‭technology.‬

‭39‬

https://www.mida.gov.my/wp-content/uploads/2024/12/DESAC-Guideline_MIDA.pdf
https://www.mida.gov.my/wp-content/uploads/2024/12/DESAC-Guideline_MIDA.pdf
https://platform.mdec.com.my/cmscdn/v1.aspx?GUID=c90852a5-74e1-46c2-9006-372ed1d20582&file=MDEC-Huawei_White%20Paper_Malaysia%20as%20the%20ASEAN%20Digital%20Capital_7_Oct_2022.pdf


‭Among other countries, Singapore is the only one with dedicated incentives for‬
‭adopting green technologies in data centres. Its programmes encourage‬
‭research and development in the data centre industry to implement innovative‬
‭solutions for driving greener data centres.‬
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‭Conclusion‬

‭With the right measures, data‬
‭centres can drive the power sector‬
‭transition‬

‭With effective mechanisms in place, data centres can spearhead ASEAN’s‬
‭clean energy shift, driving the national agenda to accelerate the transition.‬

‭ASEAN’s data centre industry is expanding rapidly, driven by global digitalisation‬
‭trends like cloud computing and generative AI. This growth, while critical for the‬
‭region's digital economy, is fuelling a sharp rise in electricity demand and‬
‭greenhouse gas emissions due to heavy reliance on fossil fuel-based grids. This‬
‭poses a significant threat to ASEAN’s energy transition agenda, risking setbacks‬
‭of power sector decarbonisation.‬

‭Governments should place the issue of sustainability, especially the energy‬
‭transition, at the forefront of efforts to achieve a digital leap and transform‬
‭national economies. Affordable and emissions-free electricity must not be‬
‭compromised by unplanned data centre demand that could undermine energy‬
‭transition goals.‬

‭To mitigate these risks, solar and wind power adoption and energy efficiency‬
‭must be prioritised. However, the current renewable energy targets and‬
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‭renewables procurement mechanisms across the region remain insufficient.‬
‭Governments and industry players should work together to accelerate the‬
‭deployment of renewable energy sources, such as solar and wind, to curb rising‬
‭emissions from data centre power consumption.‬

‭Additionally, integrating energy efficiency measures from the design phase can‬
‭significantly reduce the amount of solar, wind and battery storage required for‬
‭operations. This calls for strong awareness and commitment from both‬
‭governments and industry to set clear energy efficiency goals from the outset.‬

‭National frameworks, complemented by targeted incentives, are essential for‬
‭guiding sustainable data centre development, addressing country-specific‬
‭energy transition risks and improving data transparency. Stronger‬
‭government-industry collaboration should be nurtured to ensure the region’s‬
‭data centres become not only digital enablers but also leaders in the energy‬
‭transition.‬
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‭Supporting materials‬

‭Methodology‬

‭Projection of data centre power consumption‬

‭The projected power consumption is calculated differently for each country,‬
‭depending on the data availability. All the conversions from data centre‬
‭capacity to power consumption, otherwise available, use Power Usage‬
‭Effectiveness values based on a study for‬‭Singapore‬‭,‬‭Indonesia‬‭and‬‭Thailand‬‭and‬
‭estimates for Malaysia and the Philippines.‬

‭For Singapore, the projection value is derived from the data centre power‬
‭consumption share of total electricity demand stated in‬‭the news‬‭and‬
‭calculated using Ember’s national power consumption data and Compound‬
‭Annual Growth Rate (CAGR) approach.‬

‭Malaysia’s value also uses a CAGR approach, but using existing capacity in‬‭2024‬
‭and absolute estimates of data centre power use in‬‭2030‬‭and‬‭2040‬‭, calculating‬
‭the consumption by multiplying the capacity by 24 hours and 365 days.‬
‭Indonesia’s data follows the same approach as Malaysia, calculating the‬
‭projection based on existing capacities in‬‭2021‬‭and‬‭2024‬‭, and the capacity‬
‭estimates in‬‭2030‬‭. Thailand and the Philippines’ projections are calculated with‬
‭the same methodology, using existing capacity data in‬‭2021‬‭and power use‬
‭projection in‬‭2030‬‭for Thailand and capacity projection in‬‭2028‬‭for the Philippines.‬
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‭Solar and wind investment ballpark estimates‬

‭We calculated the investment estimates for the data centre power consumption‬
‭in the five countries using publicly available investment values for solar and wind‬
‭power projects. Some data are obtained from specific projects, such as‬
‭Indonesia’s‬‭Cirata Floating PV‬‭, Thailand’s‬‭Bangchak Solar Farm‬‭and the‬
‭Philippines’‬‭Bacolod Solar Farm‬‭. The rest comes from high-level estimates on‬
‭Malaysia Renewable Energy Roadmap (MyRER)‬‭and‬‭Singapore’s Energy Market‬
‭Authority‬‭.‬

‭The data is extrapolated to the present year using average inflation rates with a‬
‭CAGR approach, also taking into account the solar and wind cost decline rates‬
‭over the years, divided by the original capacity size and multiplied by the‬
‭potential data centre demand in GW. The proportion of solar and wind capacity‬
‭follows the proportion set in the national policy documents.‬

‭Power sector emissions in ASEAN data centres‬

‭Ember estimates power sector emissions from the data centre industry in the‬
‭five countries by calculating‬‭the grid emission intensity projection‬‭with the‬
‭estimated data centre power consumption up to 2030.‬

‭Viet Nam’s data centre power consumption has a minimal impact on overall‬
‭electricity demand compared to other sectors and hence, is not included. This‬
‭scope is maintained throughout the analysis of this report.‬

‭Grid emission intensity projection‬

‭The projection is derived from dividing the national and regional grids’ power‬
‭generation for each fuel by the total emissions for each fuel. The total emission is‬
‭calculated by multiplying the power generation per fuel by the‬‭emission factors‬‭.‬
‭Power generation data is based on Ember’s national data (if the national grid is‬
‭interconnected) and the historical and target data on the government websites‬
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‭for the specific grids, such as‬‭Peninsular Malaysia‬‭,‬‭Java-Madura-Bali‬‭and‬‭Luzon‬
‭grids‬‭.‬

‭Generation data and renewable targets specific to Batam are not publicly‬
‭available, only province-level data for Riau Islands can be found and therefore‬
‭excluded from the analysis.‬

‭Percentage of data centre power demand met by solar, wind and‬
‭batteries‬

‭The analysis comes from an Excel modelling tool, extracting the solar and wind‬
‭profiles from‬‭Renewables.ninja‬‭for each country and the estimated data centre‬
‭demand in 2030. The battery duration is assumed to be 4 hours with a round-trip‬
‭efficiency of 90%. The assumption for solar and wind proportion is made based‬
‭on the ratio of solar and wind for the respective countries and grids.‬

‭Limitation‬

‭Key industry information—such as facility locations, capacity and land use—is‬
‭largely confined to commercial databases, not publicly accessible and not‬
‭derived from official government sources. This restricts the depth of analysis for‬
‭ASEAN’s data centre research, which remains limited.‬

‭This study primarily relies on data from consultancy firms, market research‬
‭organisations, news articles and financial institutions. However, different‬
‭approaches across these sources, particularly in projections, pose challenges in‬
‭assessing the future landscape and providing accurate recommendations to‬
‭support energy transition efforts.‬
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