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Overview

How many 5G base stations are built in China?

As 5G serves as the foundation for the construction of new infrastructure,
China, as the world leader in 5G base station construction, has already built
over 1.4 million 5G base stations in 2021 alone. In the same year, 5G base
stations in China produced approximately 49.2 million tons of CO 2 eq. 

Are 5G base stations sustainable?

However, due to their high radio frequency and limited coverage, the
construction and operation of 5G base stations can lead to significant energy
consumption and greenhouse gas emissions. To address this challenge,
scholars have focused on developing sustainable 5G base stations. 

What is a 5G communication base station?

The 5G communication base station can be regarded as a power consumption
system that integrates communication, power, and temperature coupling,
which is composed of three major pieces of equipment: the communication
system, energy storage system, and temperature control system. 

What is the system boundary of 5G base station?

The system boundary of the CO 2 of 5G base station The civil construction of
5G base stations is typically carried out using the existing infrastructure of 4G
base stations, resulting in less material input during the construction phase.
The primary focus on carbon emission generation is during the use phase due
to power consumption. 

Does China have a 5G network?

Given that China currently has the largest 5G network in the world (∼1.53
million base stations by the end of 2021, Table S1) and that base station
number was projected by up to 6–8 million by 2030 (CCID Consulting, 2020),
concerns are being expressed regarding 5G mobile networks' environmental

Powered by SolarGrid Energy Solutions



Page 3/14

effects and sustainability. 

How much carbon does a 5G base station produce?

Previous research has estimated that a single 5G base station will produce
approximately 30.2 ~ 33.5 tCO 2 eq throughout its life cycle (Ding et al.,
2022; Guo et al., 2022a). Consequently, the carbon emissions from 5G base
stations in China in 2021 amounted to approximately 49.2 MtCO 2 eq.
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China 5G hybrid energy base station

  

Strategy of 5G Base Station Energy
Storage Participating ...

Oct 3, 2023 · The energy storage of base
station has the potential to promote
frequency stability as the construction of
the 5G base station accelerates. This
paper proposes a control strategy ...

  

China Mobile - Renewable energy
and green base station ...

China Mobile added 467,000 5G base
stations while achieving a 2% reduction
in overall base station energy
consumption in 2024.

  

Multi-objective optimization model
of micro-grid access to ...

Nov 14, 2022 · In order to promote the
realization of China's dual-carbon goal,
and make use of new power system to
vigorously promote the efficient
consumption of clean energy, and ...
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Energy-efficient 5G for a greener
future 

Apr 22, 2020 · Compared to earlier
generations of communication networks,
the 5G network will require more
antennas, much larger bandwidths and a
higher density of base stations. As a ...

  

Carbon emissions of 5G mobile
networks in China 

Aug 17, 2023 · Here we develop a large-
scale data-driven framework to
quantitatively assess the carbon
emissions of 5G mobile networks in
China, where over 60% of the global 5G
base ...

  

Energy-efficiency schemes for base
stations in 5G ...

In today's 5G era, the energy efficiency
(EE) of cellular base stations is crucial for
sustainable communication. Recognizing
this, Mobile Network Operators are
actively prioritizing EE for ...

  

Evaluating the Comprehensive
Performance of 5G Base Station: A
Hybrid  

Jan 31, 2022 · In recent years, 5G
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technology has rapidly developed, which
is widely used in medical, transportation,
energy, and other fields. As the core
equipment of the 5G network, 5G ...

  

China claims new 5G can keep
10,000 army ...

Dec 31, 2024 · China has unveiled what
it called the "world's first" military-grade
mobile 5G base station for seamless
drone integration.

  

On hybrid energy utilization for
harvesting base station in 5G ...

Dec 14, 2019 · In this paper, hybrid
energy utilization was studied for the
base station in a 5G network. To
minimize AC power usage from the
hybrid energy system and minimize solar
...

  

China home to 4 million 5G base
stations

Sep 25, 2024 · BEIJING - The number of
5G base stations in China exceeded 4.04
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million at the end of August, data from
the Ministry of Industry and ...

  

Improved hybrid sparrow search
algorithm for ...

Sep 26, 2022 · Given the advancements
in solar power generation and fifth-
generation (5G) technologies, it is crucial
to reduce energy consumption ...

  

Energy-Efficient Base Station
Deployment in Heterogeneous
Communication  

Aug 23, 2019 · With the advent of the 5G
era, mobile users have higher
requirements for network performance,
and the expansion of network coverage
has become an inevitable trend. ...

  

Low-Carbon Sustainable
Development of 5G Base Stations in
China

May 4, 2024 · As 5G serves as the
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foundation for the construction of new
infrastructure, China, as the world leader
in 5G base station construction, has
already built over 1.4 million 5G base ...

  

Field study on the performance of a
thermosyphon and ...

Aug 1, 2022 · The increases in power
density and energy consumption of 5G
telecommunication base stations make
operation reliability and energy-
efficiency more important. In this paper,
a ...

  

Energy-saving and economic
analysis of passive radiative sky ...

Mar 16, 2022 · The widespread
application of 4G and the rapid
development of 5G technologies
dramatically increase the energy
consumption of telecommunication base
station (TBS). ...

  

China's 5G dominance: 3.19 million
base stations ...

Oct 23, 2023 · Base stations offering
high-speed fifth-generation (5G) mobile
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networks have now exceeded 3.19
million, the Ministry of Industry and ...

  

Research on Carbon Emission
Prediction for 5G Base Stations ...

May 19, 2025 · The rapid deployment
and widespread adoption of 5G networks
have rendered the energy consumption
and carbon emissions of base stations
increasingly prominent, posing a ...

  

Carbon emissions of 5G mobile
networks in China

Oct 6, 2023 · However, the energy
consumption and carbon emissions of 5G
mobile networks are concerning. Here
we develop a large-scale data-driven
framework to quantitatively assess the
...

  

China home to 4.4 mln 5G base
stations: ministry-Xinhua

Apr 18, 2025 · The State Council
Information Office holds a press
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conference on development of industry
and information technology in the first
quarter of 2025 in Beijing, capital of
China, April ...

  

Energy-efficient indoor hybrid
deployment strategy for 5G ...

May 1, 2024 · In the context of 5th-
generation (5G) mobile communication
technology, deploying indoor small-cell
base stations (SBS) to serve visitors has
become common. However, indoor ...

  

China built 600,000 5G base
stations in three months when it ...

Jul 20, 2023 · China built a whopping
600,000 5G base stations in the last
three months as it raced to achieve its
target of three million before the end of
the year, the South China Morning ...

  

Synergetic renewable generation
allocation and 5G base station  

Dec 1, 2023 · The growing penetration of
5G base stations (5G BSs) is posing a
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severe challenge to efficient and
sustainable operation of power
distribution systems (PDS) due to their
huge ...

  

Optimal configuration of 5G base
station energy storage ...

Feb 1, 2022 · A multi-base station
cooperative system composed of 5G
acer stations was considered as the
research object, and the outer goal was
to maximize the net profit over the ...

  

Research on Carbon Emission
Prediction for 5G Base ...

Experimental results demonstrate that
the proposed hybrid model achieves
superior performance in 5G base station
carbon emission prediction, with
evaluation metrics reaching R2 = 0.98
and ...

  

Hybrid Control Strategy for 5G Base
Station ...

Sep 2, 2024 · Grounded in the
spatiotemporal traits of chemical energy
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storage and thermal energy storage, a
virtual battery model for base stations is
...

  

China Base Station Energy Storage
Market , HuiJue Group E ...

With over 2.1 million 5G base stations
operational in China by Q3 2023,
operators face a critical dilemma: How to
maintain uninterrupted connectivity
while reducing diesel dependency? The
...

  

The carbon footprint response to
projected base stations of China's
5G  

Apr 20, 2023 · We decomposed the CO 2
footprint of China's 5G networks and
assessed the contribution of the number
of 5G base stations and mobile data
traffic to 5G-induced CO 2 ...

  

Renewable energy powered
sustainable 5G network ...

Feb 1, 2021 · Renewable energy is
considered a viable and practical
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approach to power the small cell base
station in an ultra-dense 5G network
infrastructure to reduce the energy
provisions ...

  

Coordinated scheduling of 5G base
station energy ...

Sep 25, 2024 · The research on 5G base
station load forecasting technology can
provide base station operators with a
reasonable arrangement of energy
supply guidance, and realize the ...

  

On hybrid energy utilization for
harvesting base station ...

Dec 26, 2023 · In this paper, hybrid
energy utilization was studied for the
base station in a 5G net-work. To
minimize AC power usage from the
hybrid energy system and minimize solar
energy ...

  

China 5G rush - 4.5m 5G base
stations, 300 5G-A ...

Jun 27, 2025 · China Mobile, the world's
largest mobile carrier in terms of
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subscribers, had previously outlined
plans to deploy 340,000 additional 5G ...
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