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One of the key drivers of economic growth in the ASEAN region is digital transformation, 
which keeps growing and evolving to cater to consumers' and businesses' demands. 
Digital services embark on a rapid journey, thus creating a surge in data center               
operations. Data center markets are developing in the ASEAN region, creating a        
promising future for investors. Even so, the emergence of data centers has not been 
without its indispensable effects. Data center contributes to a large increase in energy 
consumption–from server operations to cooling systems that need to be kept powered 
on constantly. 

Data center is a critical piece of infrastructure, yet it is also necessary to remember that 
energy consumption will continue to increase during, and with the sight of, the               
burgeoning demand for data. Larger consumption means higher energy costs, and   
businesses are finding ways to cut the cost burden, even through limiting operational 
hours. To     overcome this problem, it is essential to improve system efficiency and look 
for alternative cleaner energy in furtherance of data center operations. With a goal of 
transitioning to a low-carbon economy, ASEAN countries need to balance environmental 
protection while still attracting global players for countries’ economic growth. 

Practicing the ASEAN Plan of Action for Energy Cooperation (APAEC) 2016-2025 
Phase II 2021-2025 in the Programme Area of Energy Efficiency & Conservation, data 
center transformation will hopefully move towards green practices for a sustainable 
future in the ASEAN region. The collaborative work and approach are depicted in this 
White Paper on Building Next Generation Data Center Facility in ASEAN. The study 
explores the trends of data centers in ASEAN and worldwide. It expounds on                 
technologies and methods that ASEAN countries could adopt as a means to reach their 
ambitious targets for energy efficiency.

With a large and continuous rise of online services, countries in the ASEAN region seem 
beneficial for data center markets. However, challenges to achieving sustainable data 
centers still arise, and serious commitment is needed to create a data center that meets 
low-carbon requirements. This White Paper reflects on challenges in data center             
installations and operations, as well as a comprehensive discussion on the matter of 
technology trends and ways to address energy consumption, cost savings, and              
environmental responsibility. Moreover, it provides policy recommendations for data 
center markets, both mature and emerging markets, for the development of data 
centers. We expect this article will come as a good reference for the energy technology 
sector, providing innovative products and solutions, along with recommendations for 
policymakers.

Dr. Nuki Agya Utama
Executive Director
ASEAN Centre for Energy

Forewords – ACE 
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Forewords – Huawei 

With the rapid development of the intelligent world and the booming digital economy, 
computing power and data have become key production factors, and the global data 
volume has increased sharply. According to the Intelligent World 2030 report, it is 
expected that by 2030, general computing power will increase by 10 times, and artificial 
intelligence (AI) computing power will grow by 500 times. The explosive growth of data 
volume and computing power drives the development of high-density and large-scale 
data centers (DCs), opening up new space for DC development. It is estimated that the 
global data center investment will increase from the current USD 35 billion to USD 54.3 
billion by 2027. AI requirements and industry digital transformation requirements in the 
ASEAN region drive the development of large-scale cloud and intelligent computing 
centers and multi-network edge DCs. ASEAN governments have also issued AI strate-
gies and digital transformation policies. 

Currently, there are two definite trends in the development of the ASEAN data center 
industry, that are intelligent and sustainable. However, there are many challenges 
accompanying these trends. Firstly, the massive deployment of DCs has higher              
requirements on power capacity, renewable energy ratio, and power grid stability. 
ASEAN governments are advised to adopt active energy policies to encourage DC 
development. New DCs continuously use emerging technologies to reduce power usage 
effectiveness (PUE). The power consumption of existing DCs remains high, thus the 
reconstruction requirement of a low-efficiency system is also strong. Secondly, the 
power density of AI data centers will gradually increase from 8-12 kW/cabinet to 20-40 
kW/cabinet. It poses new requirements for power supply and cooling infrastructure. 
Large language models and graphics processing units are also rapidly iterated.        
Therefore, faster rollout and more flexible capacity expansion capabilities should be 
considered in the DC design phase. Thirdly, AI DC systems’ complexity is increasing, 
with many edge DC outlets but a lack of professional operation & maintenance (O&M) 
personnel and standards in the region. DCs should be transformed towards intelligent 
O&M. Fourthly, the AI DC infrastructure fault is serious, which requires higher power grid 
and infrastructure reliability. Hence, the redundant architecture and technology that 
balance the cost and reliability should be applied.

In the face of these trends and challenges, Huawei Digital Power will continue to 
increase investment in digital and power electronics technologies, as well as develop 
solutions for large-, medium-, and small-sized DCs, and critical power systems. We help 
customers and partners build sustainable and intelligent DCs from design, and             
construction to O&M. After long-term efforts, Huawei has completed more than 1000 DC 
projects with partners, with more than 14 GW capacity for multiple industries. Our future 
DC concept is GSSR - green, simplified, smart, and reliable.
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In this White Paper, Huawei Digital Power and the ASEAN Centre for Energy jointly 
provide insights into the status quo and trends of DCs in the region, introduce major 
challenges and corresponding innovative technology applications, and propose policy 
and standard recommendations for mature and developing markets. We hope it helps 
the ASEAN DC industry achieve future-oriented long-term sustainable development.

Steve Kim
President
Huawei Data Center Facility and Critical Power Business APAC
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Executive Summary
The ASEAN region is experiencing a significant acceleration in digital transformation to 
boost economic growth, driven by escalating demands from consumers and businesses. 
Central to this transformation are data centers, which are essential for managing and 
processing large volumes of data in many sectors. As digital services and artificial          
intelligence require massive computing power, there is a corresponding increase in the 
need for a robust data center facility. However, this expansion brings a rising energy 
demand, primarily fueled by continuous server operations and the extensive cooling 
systems required to maintain optimal equipment conditions. This report, published by 
the ASEAN Center for Energy in collaboration with Huawei, explores the current          
landscape, challenges, solutions, and forward-looking strategies for building next-        
generation data center facilities within ASEAN. It underscores the urgent need for more 
reliable, faster deployment and intelligent practices that align with broader                        
environmental goals and sustainable economic growth, as guided by the ASEAN Plan of 
Action for Energy Cooperation. 

The White Paper advocates integrating innovative technologies and practices in data 
center design, development, and operation and maintenance (O&M). This encompasses 
cutting-edge technologies in construction, electrical, mechanical, and management 
systems. Key innovations include the adoption of prefabricated architecture, modular 
data centers, advanced power supply systems, and cooling solutions, as well as smart 
management systems. These emerging technologies can significantly raise the         
availability rate, shorten deployment time, enhance green energy usage and energy 
efficiency, and simplify O&M.

In exploring the diverse landscape of mature and emerging markets within ASEAN's 
data center industry, the White Paper also identifies several key policy                             
recommendations to address the associated challenges and opportunities. For             
example, it is recommended that governments release tax incentive policies to promote 
the data center market investment. Simplified processes for land, electricity, water, and 
submarine cables are advised during the project application stage. In addition,                
establishing robust regulatory frameworks and standards is deemed paramount to 
ensure consistency and compliance across all market segments. Especially for mature 
markets, incentivizing innovation is highlighted as a critical driver for progress,                
encouraging stakeholders to embrace cutting-edge technologies and sustainable       
practices.

The successful implementation of these strategies will require cooperation and            
commitment across governments, industry stakeholders, and technology providers. It is 
an opportunity for ASEAN to lead by example in lower carbon digital infrastructure           
development, promoting not only regional growth but also contributing to global efforts in 
reducing the environmental footprint of the digital age. The future of ASEAN's digital 
economy depends on the strategic transformation of its data centers into next-              
generation facilities that are reliable, simplified, smart, scalable, and above all,              
sustainable.
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:>CC;EE;>?;?@!
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U-44=! A9-! F<--V;?@!
EA.A;>?!;E!W-H;L4-=!A9-!
L.E-C-?A!;E!XY=!.?D!
A9-!,;,-4;?-!;E!4>?@#!

Z-?-<.44G=!E5I;:;-?A!
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;?EA.44.A;>?! E,.:-!
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.?D! A9-! D;EA.?:-!
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F.<#!

[>><#! [4.?! ;?!
.D3.?:-! A>!
-?E5<-! A9.A! A9-!
L5;4D;?@=!
-N5;,C-?A=! .?D!
.;<! D;EA<;L5A;>?!
C.A:9#!

Z-?-<.44G=!E5I;:;-?A!
>5AD>><! 5?;A!
;?EA.44.A;>?! E,.:-!
E9>54D!L-!,<>3;D-D=!
.?D! A9-! D;EA.?:-!
E9>54D! ?>A! L-! A>>!
F.<#!

U-44=! A9-! F<--V;?@!
EA.A;>?!;E!W-H;L4-=!A9-!
L.E-C-?A!;E!XY=!.?D!
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L.E-C-?A!;E!XY=!.?D!A9-!
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900%&&%.[!D-7!Wo/!RTRoA!p`#$,#%qA!96-,$-4$%[!
)((2&[CC-&,-A#,PP%,A0'1C:2'($,>)(C=-,5,#C^,6%F(),#>&F('FP#'+F-4'3(F=),#-F&F1%>-F%-&(F
+%&(F.-(-F0%#(%*F2$-#!

poYq! t93&(*-$,-!]!K-(-!=%#(%*!D-*P%(!`6%*6,%+/u!=$'3.&0%#%A!900%&&%.[!D-7!Wo/!RTRoA!
p`#$,#%qA!96-,$-4$%[!)((2&[CC0$'3.&0%#%A0'1C1-*P%(C.-(-F0%#(%*&F,#F-3&(*-$,-C-$$!

poIq! tM-2-#!%7%&!$,i3,.!,11%*&,'#!('!0''$!.-(-!0%#(%*!&%*6%*&/u!<,PP%,!9&,-A!900%&&%.[!D-7!Wo/!
RTRoA!p`#$,#%qA!96-,$-4$%[!)((2&[CC-&,-A#,PP%,A0'1CG3&,#%&&CZ%0)#'$'>7CM-2-#F%7%&F
$,i3,.F,11%*&,'#F('F0''$F.-(-F0%#(%*F&%*6%*&!

poUq! tH#.,-!]!K-(-!=%#(%*!D-*P%(!`6%*6,%+/u!=$'3.&0%#%A!900%&&%.[!93>A!WI/!RTR\A!p`#$,#%qA!
96-,$-4$%[!)((2&[CC0$'3.&0%#%A0'1C1-*P%(C.-(-F0%#(%*&F,#F,#.,-C-$$!
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poVq! BA!G%*('$.,/!tZ)%!;3*'2%-#!B*'>*-11%!8'*!;#%*>7!;b,0,%#07!,#!K-(-!=%#(*%&[!Z)%!='.%!'8!
='#.30(uA!

poXq! DA!96>%*,#'3/!BA!G%*('$.,/!-#.!dA!=-&(%$$-nn,/!tZ*%#.&!,#!K-(-!=%#(*%!;#%*>7!='#&312(,'#!
3#.%*!()%!;3*'2%-#!='.%!'8!='#.30(!8'*!K-(-!=%#(*%!;#%*>7!;b,0,%#07/u!M$*)%#*,/!6'$A!
WT/!#'A!WT/!2A!WoUT/!:%2A!RTWU/!.',[!WTA\\XTC%#WTWTWoUTA!

pYTq! tDK=:!?D'.3$-*!K-(-!=%#(%*!:(-#.-*.Au!900%&&%.[!D-7!Wo/!RTRoA!p`#$,#%qA!96-,$-4$%[!
)((2&[CC+++A%2,F-2A0'1C&%*6,0%&CoC\YCWITCDK=:Ö?D'.3$-*ÖK-(-Ö=%#(%*Ö:(-#.-*.@!

!
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