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Abstract
Computing power, as a key driver for unleashing data value and activating data
potential, has become the core productive force of the digital economy and a
new engine supporting economic growth. Computing power infrastructure such
as computing centers or data centers consumes a large amount of electrical en-
ergy while supporting rapid economic growth. Currently, China’s economy
is in a transition stage from high-speed growth to high-quality development,
making how to coordinate computing power development with green and low-
carbon goals a critical issue requiring urgent research. Based on reviewing the
current development status of China’s computing power, this article forecasts
future development demands for computing power in China, and by analyzing
the relationship between future growth trends of computing power and power
consumption, proposes policy recommendations for accelerating the green and
low-carbon transformation of computing power from the perspectives of top-
level design, regional layout, platform construction, and market mechanisms,
thereby providing support for the green and low-carbon transformation of com-
puting power and enabling high-quality development of the digital economy in
China.
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Abstract
As a critical digital infrastructure, computing power has become the core pro-
ductivity and a new engine driving economic growth in the digital economy.
Nevertheless, the power-hungry nature of computing/data centers, represent-
ing the computing infrastructure, consumes a significant amount of electrical
energy. Currently, China’s economy is transitioning from high-speed growth
to high-quality development. It is imperative to study how to coordinate the
development of computing power while ensuring its safety and achieving green
and low-carbon goals. Based on an overview of the current status of computing
power development, this study predicts the future demand for computing power
in China, analyzes the relationship between future computing power growth
and electricity consumption, and discusses the associated challenges. From the
perspectives of top-level design, regional layout, platform construction, and mar-
ket mechanisms, this study proposes strategies and measures to accelerate the
green and low-carbon transformation of computing power, providing support for
sustainable computing power transformation and empowering the high-quality
development of the digital economy.
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With the rise and development of a new round of scientific and technological
revolution, industrial transformation is accelerating, and global economic devel-
opment is showing signs of recovery. Digital infrastructure plays a key foun-
dational role in supporting and leading new directions for economic develop-
ment1. President Xi Jinping pointed out,“We must accelerate the construction
of new types of infrastructure, strengthen strategic layout, and build a high-
speed, ubiquitous, integrated, intelligent, agile, green, low-carbon, and secure
intelligent comprehensive digital information infrastructure with 5G networks,
national integrated data center systems, and national industrial internet as the
starting points, to open up the ‘information artery’for economic and social
development”2. The report of the 20th National Congress of the Communist
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Party of China further emphasized, “Accelerate the development of the digi-
tal economy, promote the deep integration of the digital economy and the real
economy, and build internationally competitive digital industrial clusters.”

From intelligent driving, smart cities, and the metaverse, to generative arti-
ficial intelligence represented by ChatGPT, computing power is becoming a
foundational technical element that empowers digital transformation across all
industries3. Computing power refers to the computational resources for big
data storage and analysis1. With the vigorous development of the digital econ-
omy, computing power is gradually penetrating from the internet industry to
transportation, industry, finance, government affairs, and other sectors, with
demand for computing resources continuing to rise across industries2. Against
this backdrop, a sufficient and stable supply of computing power resources is
not only a prerequisite for further iteration of digital technologies3 but also a
key driver supporting the development of the digital economy. However, as
demand for computing power across industries increases significantly, the en-
ergy consumption and indirect greenhouse gas emissions caused by computing
power have attracted widespread attention from scholars. Research shows that
in 2022, China’s data centers consumed 270 billion kWh of electricity, account-
ing for approximately 3.13% of the country’s total electricity consumption4.
The carbon emissions generated by electricity-driven computing infrastructure
pose challenges to China’s carbon peaking and carbon neutrality goals4.

In recent years, scientists have paid increasing attention to the energy con-
sumption issues caused by computing power. Schwartz et al.5 noted that as
demand for greater computational power and more accurate training results
grows rapidly, the increasing power consumption required by AI applications
runs counter to the development concept of “green AI.”Dhar et al.5 recently
published a study in Nature stating that artificial intelligence itself is also a sig-
nificant source of carbon emissions, and the research team called for enhanced
attention to the carbon impact of infrastructure deployment in AI. Additionally,
Jiang et al.6 conducted a detailed measurement and assessment of the energy
consumption and carbon emissions of blockchain technology represented by Bit-
coin, concluding that without policy intervention, blockchain technology will
consume 296.59 TWh of electricity in 2024, generating 130.5 million tons of
carbon emissions. While these studies provide rich literature support for un-
derstanding the relationship between computing power development and energy
consumption, there are few targeted analyses of this relationship and response
strategies under China’s specific national conditions. This paper predicts China’
s future computing power demand based on an overview of the current status of
computing power development, analyzes the relationship between future com-
puting power growth and power energy consumption and potential problems,
and proposes targeted policy recommendations for China’s green and low-carbon
transition in computing power.
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1. Typical Application Fields’Computing Power Demand
and Forecasting Analysis
1.1 Current Status of Computing Power Development

Based on computer processing capabilities, computing power can generally be
divided into basic computing power, intelligent computing power, and super-
computing power7. (1) Basic computing power, typically composed of central
processing units (CPUs), can generally meet daily basic data computing needs
such as office applications, web browsing, and media playback. (2) Intelligent
computing power, mainly composed of heterogeneous computing chips such as
graphics processing units (GPUs) and application-specific integrated circuits, is
commonly used to process large-scale data and complex algorithm models, such
as image recognition, speech recognition, and natural language processing. (3)
Supercomputing power, with extremely high computing performance and large-
scale parallel processing capabilities, typically consists of multi-processors, large
memory, and high-speed interconnect networks, and is commonly used in sci-
entific fields such as weather forecasting, wind tunnel experiments, and energy
development to assist in complex calculations.

As the main carrier of computing power, China’s computing power infrastruc-
ture is developing rapidly, and a tiered and optimized computing power supply
system has been initially established. Over the past five years, the average
annual growth rate of China’s computing power scale has been 46%, and its
supporting role in driving economic, social, and industrial development has been
continuously strengthening6. In 2021, China’s intelligent computing power scale
reached 104 EFlops, basic computing power scale reached 95 EFlops, and super-
computing power scale was approximately 3 EFlops6.

From the perspective of application fields, China’s computing power applica-
tion fields have gradually expanded from the early internet industry to indus-
try, education, medical research, and other fields [Figure 1: see original paper]8,
becoming an important support for the intelligent transformation and digital
transformation of traditional industries. Computing power is comprehensively
empowering innovative development in production, operation, management, fi-
nancing, and other fields.

(1) Large-scale application of computing power in the industrial
field. With the gradual deepening of artificial intelligence technology
applications in the industrial field, intelligent manufacturing has achieved
intelligence and automation in manufacturing processes9. According to
statistics, China’s industrial manufacturing computing power expenditure
accounts for 12% of global computing power expenditure, and computing
power expenditure in the robotics field has exceeded 60% of global com-
puting power expenditure8. In industrial production processes, intelligent
equipment and sensors can collect and monitor production data in real
time, providing a foundation for automated control such as equipment sta-
tus monitoring, fault prediction, and production parameter adjustment9,
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enabling real-time adjustment and optimization of production processes.
This real-time control and optimization require massive computing power
to process and analyze large datasets, ensuring greater precision and ef-
ficiency in production processes. Therefore, sufficient computing power
support is a key element for achieving automated control in industrial
production processes10. According to statistics, one Tesla vehicle requires
20 sensors. Based on Tesla’s global delivery of 1.31 million vehicles in
2022, the total computing power demand for Tesla vehicles in one year is
approximately 94 EFlops9. In the industrial field, image recognition and
visual inspection technologies are widely used in production management
and automated quality control on production lines. Machine vision sys-
tems train on massive datasets through deep learning algorithms, enabling
precise identification of target objects. For example, recognizing 5 million
facial images requires 0.04 EFlops of computing power11.

(2) Education is another potential field for computing power appli-
cation. The demand for computing power in the education field is mainly
distributed in research experiments, intelligent learning, and interactive
learning12. (1) In the research experiment field, basic theoretical research
such as big data intelligence, brain-inspired intelligent computing, and
quantum intelligent computing places huge demands on computing power
resources13. Among them, maintaining brain-inspired computing opera-
tions on supercomputing platforms requires 1 EFlops, equivalent to the
computing power of 16,000 CPU core processors10. (2) In the intelligent
learning field, intelligent education cloud platforms such as Massive Open
Online Courses (MOOCs) involve the integration of multiple technologies
including video compression and decompression algorithms, bandwidth
management, and network transmission optimization, all of which require
stable and massive computing power support to ensure real-time communi-
cation between students and teachers. (3) In the interactive learning field,
computing power can support the construction of virtual experiments and
simulated learning environments14. Huawei’s Intelligent World 2030 re-
port points out that the computing power demand for 3D modeling has
increased 100-fold compared to traditional modeling techniques. A single
run of Huawei Cloud’s 3D modeling technology requires approximately
0.011 EFlops of computing power13.

(3) Medicine has become another potential field for computing
power application. Currently, artificial intelligence technology has
been widely adopted by medical institutions and life science organizations.
Computer vision and image processing technologies are used to analyze
and interpret medical images such as X-rays, CT scans, and genomic
analysis15. Medical images typically require preprocessing to improve
image quality and reduce noise, involving steps such as denoising, artifact
removal, geometric correction, and image enhancement. Non-invasive
imaging using X-ray irradiation requires 24,576 GPUs, achieving comput-
ing power of 0.065 EFlops16. In genomic analysis research, processing and
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analyzing large-scale genomic data requires high-performance computing
clusters or distributed computing systems. These complex tasks often rely
on GPU-based genomics analysis software such as BWA-MEM algorithm,
GATK toolkit, and STAR software. Running genomics analysis software
10,000 times requires approximately 0.01 EFlops of computing power14.

1.2 Forecast of China’s Future Computing Power Demand

With the development of the digital economy, diverse computing power demand
scenarios such as artificial intelligence and industrial digitalization continue to
emerge. By 2030, global computing power demand driven by AI development
is expected to increase 500-fold from 2020 AI computing power demand, ex-
ceeding 1.05$×10^{5}$ EFlops11. To further explore China’s computing power
development scale in the next five years, this paper establishes an Autoregres-
sive Integrated Moving Average (ARIMA) model (see“Appendix 1”for details)
based on various types of computing power scale data, capturing long-term
dependencies in time series data to forecast China’s future computing power
demand.

Based on China’s computing power demand historical data from 2016 to 20216,
we trained the characteristic sequence to capture long-term dependencies in time
series data and predict China’s future computing power demand. [Figure 2:
see original paper] shows the basic framework of the computing power forecast-
ing model. On the basis of successful model development, this paper further
optimized the computing power forecasting model using stationarity tests and
white noise tests. The main forecasting results for China’s future computing
power development scale and structural changes obtained from our model are
presented in [Figure 3: see original paper] and [Figure 4: see original paper],
with key conclusions as follows.

(1) China’s computing power development scale continues to grow.
According to the forecast results, China’s total computing power scale
reached 315 EFlops in 2022 and is expected to enter the era of 10 trillion
billion floating-point operations per second by 2026, reaching 767 EFlops.

(2) Basic computing power, intelligent computing power, and su-
percomputing power show stable growth, rapid growth, and sus-
tained growth trends, respectively, with average annual growth
rates of 18.99%, 78.97%, and 23.45% from 2016 to 2026. Driven
by new-generation information technologies such as big data, artificial
intelligence, and cloud computing, intelligent computing power is develop-
ing rapidly. It is estimated that by 2026, China’s intelligent computing
power scale will reach 561 EFlops. This growth trend is mainly due to
the accelerating pace of intelligent upgrading across various fields, with
increasing demand for intelligent computing power continuously driving
the sustained high-speed growth of intelligent computing power scale.

(3) China’s computing power structure continues to optimize. As
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demand for intelligent computing power continues to grow across various
fields, China’s computing power structure is also evolving [Figure 4: see
original paper]. Although basic computing power shows a stable growth
trend, its proportion of total computing power scale is expected to decrease
from 95% in 2016 to 26% in 2026. The proportion of intelligent computing
power will increase from 3% in 2016 to 73% in 2026, while supercomputing
power shows a stable upward trend in overall computing power scale.

2.1 Analysis of China’s Computing Power Energy Con-
sumption
This paper calculates China’s computing power electricity consumption from
two perspectives.

(1) Forecasting energy consumption of computing power infrastruc-
ture (such as data centers). Data center electricity consumption
mainly comes from information technology (IT) equipment, cooling equip-
ment, power supply and distribution systems, and other equipment such
as lighting. Electricity costs account for 60%-70% of total operating costs.
According to reported data, in 2022, all data centers in China consumed
approximately 270 billion kWh of electricity, exceeding the annual power
generation of two Three Gorges Hydropower Stations8. By analyzing
China’s computing power scale and data center electricity consumption
data from 2016 to 2021, we estimate that each EFlops of computing power
requires approximately 0.8-1.2 billion kWh of annual electricity consump-
tion, and this value shows a downward trend over time. This decline can
be partly attributed to the widespread application of energy-saving and en-
vironmental protection innovation technologies and related energy-saving
policies. The replacement of emerging technologies and adoption of energy-
saving solutions have effectively improved the energy utilization efficiency
of data centers, gradually reducing the electricity consumption required
per unit of computing power. In 2022, China’s data center computing
power scale reached 315 EFlops, with 85,000 data centers, equivalent to
an average computing power of 3.7$×10^{-3}$ EFlops per data center.
Based on the forecast of China’s total computing power scale and an-
nual electricity consumption per EFlops of computing power, by 2026, the
annual electricity consumption required by all data centers in China will
reach at least 600 billion kWh. The proportion of data center electricity
consumption in China’s total electricity consumption is expected to grow
from 1.86% in 2016 to 6.06% in 2026 [Figure 5: see original paper]17.

(2) Energy consumption analysis of computing power application
examples. Computing power plays an important role in the field of ar-
tificial intelligence, as it can perform complex calculations and provide
necessary computational support for training deep learning models.

� ChatGPT example. As an AI-based natural language processing model,
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ChatGPT operates under stable and sufficient computing power support and
represents a typical example of collaborative innovation between large enter-
prises and research institutions in AI technology applications. This paper uses
ChatGPT as an example to explore its computing power resource usage and
power consumption, and to estimate the computing power resource demand
and power consumption of large-scale model applications in China in the future.
Taking OpenAI’s training of a 13-billion-parameter GPT-3XL model as an exam-
ple, it requires approximately 0.0275 EFlops of computing power. Considering
that ChatGPT’s training model is fine-tuned based on the 13-billion-parameter
GPT-3.5 model, with a parameter count close to that of the GPT-3XL model18,
this paper assumes that one training session of ChatGPT requires approximately
0.0275 EFlops of computing power. Assuming 1.375 EFlops of computing power,
the annual electricity consumption would be at least 1.183 billion kWh. Consid-
ering factors such as input text length, model dimension, and number of model
layers, this paper estimates that each ChatGPT query requires approximately
2.92$×10^{-10}$ EFlops of computing power, consuming about 0.00396 kWh
of electricity. Assuming ChatGPT receives 200 million queries daily, it would
require at least 0.0584 EFlops of computing power daily, consuming 792,000
kWh of electricity.

� Examples of China’s large models. As of May 2023, China has released
79 large models with over 1 billion parameters. Assuming each model needs
to be trained at least 50 times per year, with computing power resources and
power consumption per training session similar to the ChatGPT model, the
annual demand would be 109 EFlops of computing power, with annual electricity
consumption of at least 93.46 billion kWh. It should be noted that this result
only reflects the computing power energy consumption demand in the AI field.
If we consider all vertical application scenarios, China’s demand for computing
power resources and power energy will surge.

Overall, whether from the perspective of basic energy consumption of data cen-
ters or future development in emerging fields, the demand for computing power
resources and power energy consumption will continue to rise, which may further
increase China’s energy burden and total carbon emissions.

2.2 Challenges Facing China’s Green and Low-Carbon Tran-
sition in Computing Power Development
China’s computing power demand shows an overall explosive growth trend, with
prominent high energy consumption issues. Moreover, China’s computing power
development also faces problems such as resource supply-demand imbalance and
insufficient collaborative utilization efficiency, which constrain the green and
low-carbon transition of computing power. These challenges specifically include
three aspects.

(1) Overall layout is relatively dispersed with low intensification lev-
els. Although data centers in various industries continue to emerge and
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computing power scale grows explosively, the lack of effective connectivity
between units leads to frequent phenomena such as “data center islands”
and “cloud islands”19, resulting in low computing power resource uti-
lization. In addition, individual data centers are generally small in scale,
making later expansion difficult. They face problems such as low utiliza-
tion rates (e.g., average data center utilization rate below 60%, comput-
ing power utilization rate only 30%), high energy consumption (average
PUE>1.5)20, and increased migration costs.

(2) Uneven resource allocation with mismatched supply and de-
mand. Currently, China’s computing power resources show an overall
imbalance of “insufficient in the east, surplus in the west.”Data center
scale is typically measured by the number of standard racks; generally,
more racks mean larger computing power scale. Although the ratio of
rack numbers between eastern and western regions is approximately 7:3,
with eastern regions having far richer computing power resources than
western regions, the concentration of computing power demand in innova-
tive eastern regions means that eastern areas still face computing power
resource shortages. For example, first-tier cities such as Beijing, Shanghai,
Guangzhou, and Shenzhen face computing power resource shortage pres-
sures, with an average gap rate of 25%. Central and western regions have
abundant energy but suffer from computing power resource overcapacity,
with the surplus phenomenon particularly prominent in western regions
where supply exceeds demand by more than 15%21.

(3) Lack of collaborative sharing mechanisms for computing power
facilities. After the full launch of the “East Data West Computing”
project, various computing power hub nodes and data center clusters have
increased investment and construction efforts, effectively improving the
overall level of digital infrastructure and further optimizing data process-
ing and storage efficiency. However, the lack of task collaboration and
resource sharing mechanisms results in insufficient ability of computing
power nodes to flexibly and efficiently allocate computing power resources
through networks. Computing power facilities suffer from “uneven busy-
ness,”greatly constraining energy efficiency improvements. According to
statistics from the China Data Center Industry Development Alliance, the
overall vacancy rate of data center resources in western China exceeds 50%,
with rack utilization rates in some regions below 10%21. Computing power
infrastructure primarily uses electricity for energy. Even when computing
power resources are not fully utilized, to ensure data security and equip-
ment stability, computing power infrastructure must continue operating,
generating ineffective energy consumption.
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3. Policy Recommendations for China’s Green and Low-
Carbon Transition in Computing Power
Computing power has become a key driver supporting the development of the
digital economy. Its green and low-carbon transition must balance both devel-
opment and security perspectives. In response to China’s massive computing
power development demand and existing problems, how to achieve green and
low-carbon transition while ensuring sufficient and stable power supply for com-
puting power infrastructure has become an important breakthrough for solving
this problem. This paper proposes the following six policy recommendations for
China’s green and low-carbon transition in computing power.

(1) Strengthen top-level design of computing power and promote
integrated computing-network development. � Transform the con-
cept of computing power resource construction and strengthen coordinated
development of computing power resources. Shift computing power re-
source construction from disorderly development to coordinated promo-
tion to resolve the contradiction between computing power supply and
demand. According to policy orientation and specific local conditions, the
information industry department should establish a specialized computing
power planning and management department responsible for overall com-
puting power resource planning, energy consumption management, and
standard formulation to optimize computing power resource allocation ef-
ficiency and promote green and low-carbon transformation. � Optimize
the multi-level computing power infrastructure system. The top layer of
this system consists of high-performance computing centers (such as na-
tional supercomputing centers), the middle layer consists of regional or
industry computing centers, and the bottom layer consists of enterprise-
level computing resources (such as private cloud computing power and
edge computing power). Relevant departments should implement unified
management and scheduling measures to achieve interconnectivity among
computing power resources at all levels, effectively improve resource uti-
lization efficiency, and promote energy-saving and consumption-reducing
development of computing power resources. � Coordinate layout and build
regional computing power scheduling command platforms. Connect dis-
persed computing power across regions to achieve integrated scheduling
management of regional computing power resources, allocate computing
power resources on demand, unlock the value of social computing power,
improve computing power utilization efficiency, and reduce unit energy
consumption.

(2) Optimize computing power resource layout to reduce computing
power utilization energy consumption. � Optimize computing power
infrastructure regional layout from multiple levels and dimensions. Opti-
mize the layout of new data centers based on comprehensive data on user
distribution, economic and technical feasibility. Through distributed de-
sign, migrate high-frequency computing equipment to regions with lower
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temperatures and abundant hydropower resources to further solve heat
dissipation problems and reduce energy consumption costs. � Further op-
timize the allocation of computing power to energy consumption indicators.
Local government departments should strengthen approval processes and
not support planning for new data center projects in regions where the
overall rack utilization rate of data center rooms is below 50%. Scien-
tifically evaluate and improve the matching degree between data center
construction scale and regional digital economic development needs, allo-
cating limited energy consumption indicators to greener and more efficient
projects. � Accelerate the transformation and upgrading of“old, small, and
scattered”data centers. Promote the integration, migration, and transfor-
mation of existing “old, small, and scattered”data centers into new data
centers to improve their energy utilization efficiency and computing power
supply capacity.

(3) Increase green R&D innovation and improve the computing
power ecosystem. � Increase R&D of key technologies for green
computing power infrastructure. Data centers should collaborate with
universities and research institutions to vigorously develop green and
efficient technologies such as liquid cooling, high-voltage direct cur-
rent, and modular UPS23, and promote “green electricity”innovation
technology R&D in hydrogen energy, renewable energy, and carbon
capture and storage. � Focus on promoting existing advanced green
and energy-saving achievements. Industry leaders and their consortia
should accelerate the transformation and application of existing green
and low-carbon technologies and products to provide new solutions
for addressing high energy consumption in data centers. For example,
Shenzhen HiLan Data Center Technology Co., Ltd. has built the world’
s first commercial undersea data center, providing a solution for cooling
and energy reduction. Traditional data centers consume about 1/3 of
total electricity for cooling, while undersea data centers of equivalent
size consume only about 10% of electricity22. � Build green data center
power supply systems. Data centers should adopt energy-saving and
environmentally friendly hardware equipment and operation methods,
combined with renewable energy and energy storage technologies, to
achieve green and clean power supply for data centers. � Formulate
unified industry standards and product generalization to promote the
formulation of compatibility testing specifications and standards, ensuring
good interoperability and compatibility among different computing power
products.

(4) Improve energy consumption supervision mechanisms and
strengthen computing power regulatory systems. � Establish
and improve a full lifecycle evaluation system for computing power
infrastructure. Local governments should strengthen computing power
infrastructure and intelligent operation and maintenance construction,
connect computing power equipment to energy consumption monitoring
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platforms, collect electricity data in real time, achieve real-time monitor-
ing of the entire computing power system, effectively schedule computing
power resources and computing tasks, use computing power resources
during off-peak periods, and improve energy efficiency. � Improve green
supervision and evaluation systems for data centers. Take key indicators
such as power usage effectiveness, water resource utilization efficiency,
and carbon utilization efficiency as entry points to accelerate the im-
provement of green and low-carbon management systems for computing
power infrastructure, including management of energy-saving products
and systems and renewable energy utilization. Form a baseline list of
data center scale, rack utilization rate, and energy consumption level, and
improve a green data center evaluation system including basic electricity
and energy consumption and computing power efficiency indicators.

(5) Improve computing power leasing systems and innovate comput-
ing power business models. � Build a unified computing power opera-
tion platform open to users to achieve“one-click ordering”and“elastic ad-
justment”of computing power services. The government should encourage
enterprises to jointly use frontier technologies such as blockchain with uni-
versities and research institutes to improve multi-party computing power
supply trading platforms and address trust deficits in multi-party trad-
ing processes. � Establish and improve computing power leasing systems.
Achieve intelligent, fair, ubiquitous, traceable, and trustworthy computing
power trading to reduce waste of ineffective computing power resources.
� Build dynamic pricing strategies. Local development and reform com-
missions need to price and manage computing power resources by time
periods, using price mechanisms to drive green and efficient computing
power resources.

(6) Utilize computing power waste heat resources to achieve green
and intensive development. � Explore and expand the energy recycling
and utilization system for data centers. Establish effective waste heat
utilization systems that convert high-temperature waste heat from data
centers into electricity or heating energy for building heating and industrial
heating, achieving resource recycling. � Strengthen policy support for data
center waste heat recycling technologies. Increase the weight of waste heat
recycling technologies in the Green Data Center Evaluation Index System,
provide corresponding financial subsidies for computing/data centers that
invest in waste heat recycling equipment, and promote green and intensive
computing power development.

Appendix 1: ARIMA Model
The ARIMA model is a classic autoregressive time series forecasting model that
can capture data trend changes and handle data with sudden changes and high
noise. It is commonly used to predict the development of different things.
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Prerequisites for ARIMA model establishment:

(1) China’s future computing power demand data is somewhat stable. If the
data shows obvious trend changes, the ARIMA model may not accurately
capture these features, leading to inaccurate forecasting results.

(2) The historical computing power demand data used is reliable and accurate,
without bias or errors in data quality. If historical data has missing values,
outliers, or other quality issues, it will affect the accuracy and reliability
of the ARIMA model.

(3) The impact of external factors on demand patterns and trends can be ig-
nored or simplified to a certain extent. If external factors have a significant
impact on computing power demand and these impacts are not considered,
the ARIMA model cannot comprehensively and accurately forecast.

Since the original data collected on China’s computing power demand shows
a continuous upward trend and non-stationary characteristics, it needs to be
differenced. In the ARIMA(p,d,q) model, p is the autoregressive order, d rep-
resents the differencing order, and q is the moving average order. The forecast
for China’s future computing power demand development can be expressed as
ARIMA(p,d,q), with the following expression:

𝑦𝑡 = 𝜇 +
𝑝

∑
𝑖=1

𝛾𝑖𝑦𝑡−𝑖 +
𝑞

∑
𝑖=1

𝜃𝑖𝜀𝑡−𝑖 + 𝜀𝑡

where 𝑦𝑡 is the current value, 𝜇 is the constant, 𝛾𝑖 is the autocorrelation coeffi-
cient, and 𝜀𝑡 is the error term.
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