


































Urban development and territorial expansion in the Beijing–
Zhangjiakou region in 10 year steps from 1985 to 2025.

More recently, Zhangjiakou has entered another phase of
development through China’s “East Data, West Compute” strategy,
which positions inland regions with strong energy capacity as
locations for large-scale data centres and AI computing infrastructure.
In this context, the region’s earlier infrastructures—transport corridors,
energy systems, and industrial landscapes—are increasingly being
repurposed to support the expanding digital economy.

The Visible Infrastructure of AI

One-way latency estimates from Zhangjiakou to major Chinese
cities: approximately 0.9 ms to Beijing, 1.1 ms to Tianjin, around
5.5 ms to Shanghai, and about 10 ms to Guangzhou/Shenzhen.

18 / 31

Architecture of Territory/Atlas/Spring 2026/The Production of Cloud

16.08.2026 20:54:58 www.topalovic.arch.ethz.ch



The emergence of the Zhangjiakou data centre cluster depends on
the combination of digital connectivity, energy infrastructure, and
spatial proximity to Beijing. Large-scale computing facilities require
both high-capacity network connections and stable electricity supply,
making infrastructure integration a key factor shaping the geography
of data centres.

Digitally, Zhangjiakou is closely integrated into the Beijing–Tianjin–
Hebei fiber backbone, one of northern China’s most important
network environments. This proximity allows data centres in the
region to process workloads for the capital while remaining physically
located outside Beijing’s dense metropolitan area. The relatively short
distance between the two cities also results in very low network
latency. Distance-based estimates suggest one-way signal
propagation times of roughly 0.8 milliseconds to Beijing and around
1.2 milliseconds to Tianjin, while connections to more distant centres
such as Shanghai (~5.5 ms) or the Pearl River Delta (~10 ms) involve
significantly higher transmission delays. As a result, Zhangjiakou is
particularly suited for workloads serving Beijing and northern China’s
digital markets, while long-distance traffic is typically handled by
other national computing hubs.

Mapping the compute ecosystem in the Beijing–Zhangjiakou cluster:
major data centre operators alongside key energy infrastructures (pink),

including wind farms, solar installations, and hydropower (yellow).
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The cluster itself is not a single facility but a distributed network of
data centre campuses located in areas such as Zhangbei, Huailai, and
Xuanhua. Major technology companies and telecom operators have
established large installations in these zones, including Alibaba,
Tencent, ByteDance-linked platforms, China Unicom, China Mobile,
China Telecom, and Qinhuai Data (Chindata). These facilities form
part of a broader computing ecosystem that supports cloud services,
artificial intelligence training, and digital platforms connected to the
Beijing metropolitan region.

To better understand the scale of this infrastructure, it can be
compared with the Green Datacenter in Lupfig, Switzerland, one of
the largest data centres in the Zurich region. The Lupfig facility
operates with approximately 40 Megawatt (MW) of IT power, hosts
around 80,000 servers, and occupies about 10,000 m² of data centre
floor area. In contrast, the Zhangjiakou cluster operates at a much
larger territorial scale. Estimates based on mapped data centre
campuses suggest around 550,000 m² of data centre floor area and
an estimated 4.4 million servers, supported by approximately 121,000
MW of IT power capacity across the wider cluster.  ￼

Green data centre Lupfig (Zurich): High-
efficiency Swiss data centre with 40
MW IT power, 10,000 m² floor area,

and capacity for around 80,000 servers.

Zhangjiakou data centre cluster: Large-
scale regional compute landscape with
~550,000 m² data centre area and an

estimated capacity of 4.4 million servers
distributed across multiple campuses.

While both systems operate with similar rack power densities and
comparable energy efficiency levels (Power usage effectiveness
values around 1.2), the comparison highlights the enormous spatial
and infrastructural scale at which China is developing digital
infrastructure. The Zhangjiakou cluster functions not as a single
facility but as a regional computing landscape, integrating multiple
campuses, energy production sites, and grid infrastructure across
a large territory.
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The rapid expansion of the Zhangjiakou data centre cluster raises
important questions about the political and economic dynamics
behind this new infrastructure landscape. Who finances the
construction of these massive computing facilities and the energy
systems that sustain them? And who ultimately benefits from their
operation? Examining the actors involved, the flow of investment, and
the distribution of advantages reveals how digital infrastructure is
embedded within broader territorial and economic structures.

ACTORS AND EXISTING INFRASTRUCTURE

Large-scale solar installations in
Zhangjiakou contributing renewable

electricity to the region’s energy system.

Fire power plant in Zhangjiakou as supplementary
energy infrastructure. Source: Yiqiu Liu, 2024

Large-scale windpark in Zhangjiakou benefiting
of regional windsystem. Source: Yiqiu Liu, 2024

The development of the Zhangjiakou data centre cluster depends on
a combination of energy infrastructure, grid connectivity, and state-
supported policies. Large-scale computing facilities require vast and
stable electricity supplies, making energy availability a key factor
shaping the geography of data centres.
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Zhangjiakou is surrounded by extensive renewable energy
landscapes, including large wind farms, solar installations, and
hydropower facilities connected to the regional grid. These resources,
together with the region’s cooler climate and available land, make the
area attractive for energy-intensive computing infrastructure.

A crucial enabling component is China’s ultra-high-voltage (UHV)
transmission network, which links energy production sites with major
urban demand centres. Key lines such as the Zhangbei–Xiong’an and
Zhangbei–Shengli transmission corridors help deliver electricity
across the Beijing–Tianjin–Hebei region.

The cluster is also supported by provincial development policies,
including infrastructure investment, green credit programs, and
preferential electricity arrangements. Together with land provision and
planning approvals from local governments, these measures create
the territorial conditions necessary for large-scale digital
infrastructure.

INVESTORS

Funding for the Zhangjiakou data centre cluster appears to come
from a combination of public investment, grid infrastructure spending,
and corporate capital. Large-scale computing infrastructure requires
significant upfront investment not only in server facilities, but also in
electricity generation and transmission networks.

One example is the Zhongming Compute Center, reported with
a total planned investment of about USD 2.8 billion (RMB 20 billion).
An additional enabling cost is the construction of major energy
infrastructure such as the Zhangbei–Shengli ultra-high-voltage
transmission line, which required approximately USD 9.5 billion (RMB
67.86 billion) in investment.

The precise scale of state subsidies remains difficult to verify.
Provincial policy documents describe support mechanisms such as
industrial development funds, infrastructure loans, green credit
programs, and government bonds, but they rarely disclose project-
level subsidy amounts.

Electricity pricing structures also remain unclear. Official sources
mention direct power supply arrangements and preferential electricity
access, yet no verified tariff schedule for data centres in the
Zhangjiakou cluster was identified in the sources reviewed here.

22 / 31

Architecture of Territory/Atlas/Spring 2026/The Production of Cloud

16.08.2026 20:54:58 www.topalovic.arch.ethz.ch



WHO BENEFITS?

The cluster primarily serves computing demand from Beijing and the
wider northern China digital economy, absorbing workloads that
require large processing capacity but do not need to be located
directly inside the capital. These include cloud computing, e-
commerce platforms, large-scale data storage, and artificial
intelligence training.

Major technology companies and telecom operators have therefore
established facilities in the region, including Alibaba, Tencent,
ByteDance-linked platforms, China Unicom, China Mobile, China
Telecom, and Qinhuai Data (Chindata). By 2023, Zhangjiakou hosted
around 19 data centres and 1.34 million servers, and provincial
sources estimate that by 2025 the cluster had expanded to roughly
1.72 million servers with around 29,100 P of computing capacity.

For Zhangjiakou, this expansion strengthens its role as a key node
within China’s AI and cloud computing infrastructure, while Beijing
benefits functionally by relocating energy-intensive computing
facilities outside the dense metropolitan core.

At the same time, several aspects of this development remain difficult
to measure. Reliable data on profits, employment effects, or market
shares for major cloud providers is limited. Critical perspectives
instead highlight potential environmental and territorial costs,
particularly water stress in an already dry region and cases where
data centre development has involved land expropriation and
relocation.
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One-way latency estimates from Zhangjiakou to major Chinese
cities: approximately 0.9 ms to Beijing, 1.1 ms to Tianjin, around
5.5 ms to Shanghai, and about 10 ms to Guangzhou/Shenzhen.

The emergence of the Zhangjiakou data centre cluster depends on
the combination of digital connectivity, energy infrastructure, and
spatial proximity to Beijing. Large-scale computing facilities require
both high-capacity network connections and stable electricity supply,
making infrastructure integration a key factor shaping the geography
of data centres.

Digitally, Zhangjiakou is closely integrated into the Beijing–Tianjin–
Hebei fiber backbone, one of northern China’s most important
network environments. This proximity allows data centres in the
region to process workloads for the capital while remaining physically
located outside Beijing’s dense metropolitan area. The relatively short
distance between the two cities also results in very low network
latency. Distance-based estimates suggest one-way signal
propagation times of roughly 0.8 milliseconds to Beijing and around
1.2 milliseconds to Tianjin, while connections to more distant centres
such as Shanghai (~5.5 ms) or the Pearl River Delta (~10 ms) involve
significantly higher transmission delays. As a result, Zhangjiakou is
particularly suited for workloads serving Beijing and northern China’s
digital markets, while long-distance traffic is typically handled by
other national computing hubs.
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Mapping the compute ecosystem in the Beijing–Zhangjiakou cluster:
major data centre operators alongside key energy infrastructures (pink),

including wind farms, solar installations, and hydropower (yellow).

The cluster itself is not a single facility but a distributed network of
data centre campuses located in areas such as Zhangbei, Huailai, and
Xuanhua. Major technology companies and telecom operators have
established large installations in these zones, including Alibaba,
Tencent, ByteDance-linked platforms, China Unicom, China Mobile,
China Telecom, and Qinhuai Data (Chindata). These facilities form
part of a broader computing ecosystem that supports cloud services,
artificial intelligence training, and digital platforms connected to the
Beijing metropolitan region.

To better understand the scale of this infrastructure, it can be
compared with the Green Datacenter in Lupfig, Switzerland, one of
the largest data centres in the Zurich region. The Lupfig facility
operates with approximately 40 Megawatt (MW) of IT power, hosts
around 80,000 servers, and occupies about 10,000 m² of data centre
floor area. In contrast, the Zhangjiakou cluster operates at a much
larger territorial scale. Estimates based on mapped data centre
campuses suggest around 550,000 m² of data centre floor area and
an estimated 4.4 million servers, supported by approximately 121,000
MW of IT power capacity across the wider cluster.  ￼
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Green data centre Lupfig (Zurich): High-
efficiency Swiss data centre with 40
MW IT power, 10,000 m² floor area,

and capacity for around 80,000 servers.

Zhangjiakou data centre cluster: Large-
scale regional compute landscape with
~550,000 m² data centre area and an

estimated capacity of 4.4 million servers
distributed across multiple campuses.

While both systems operate with similar rack power densities and
comparable energy efficiency levels (Power usage effectiveness
values around 1.2), the comparison highlights the enormous spatial
and infrastructural scale at which China is developing digital
infrastructure. The Zhangjiakou cluster functions not as a single
facility but as a regional computing landscape, integrating multiple
campuses, energy production sites, and grid infrastructure across
a large territory.

The rapid expansion of the Zhangjiakou data centre cluster raises
important questions about the political and economic dynamics
behind this new infrastructure landscape. Who finances the
construction of these massive computing facilities and the energy
systems that sustain them? And who ultimately benefits from their
operation? Examining the actors involved, the flow of investment, and
the distribution of advantages reveals how digital infrastructure is
embedded within broader territorial and economic structures.
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ACTORS AND EXISTING INFRASTRUCTURE

Large-scale solar installations in
Zhangjiakou contributing renewable

electricity to the region’s energy system.

Fire power plant in Zhangjiakou as supplementary
energy infrastructure. Source: Yiqiu Liu, 2024

Large-scale windpark in Zhangjiakou benefiting
of regional windsystem. Source: Yiqiu Liu, 2024

The development of the Zhangjiakou data centre cluster depends on
a combination of energy infrastructure, grid connectivity, and state-
supported policies. Large-scale computing facilities require vast and
stable electricity supplies, making energy availability a key factor
shaping the geography of data centres.

Zhangjiakou is surrounded by extensive renewable energy
landscapes, including large wind farms, solar installations, and
hydropower facilities connected to the regional grid. These resources,
together with the region’s cooler climate and available land, make the
area attractive for energy-intensive computing infrastructure.

A crucial enabling component is China’s ultra-high-voltage (UHV)
transmission network, which links energy production sites with major
urban demand centres. Key lines such as the Zhangbei–Xiong’an and
Zhangbei–Shengli transmission corridors help deliver electricity
across the Beijing–Tianjin–Hebei region.
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The cluster is also supported by provincial development policies,
including infrastructure investment, green credit programs, and
preferential electricity arrangements. Together with land provision and
planning approvals from local governments, these measures create
the territorial conditions necessary for large-scale digital
infrastructure.

INVESTORS

Funding for the Zhangjiakou data centre cluster appears to come
from a combination of public investment, grid infrastructure spending,
and corporate capital. Large-scale computing infrastructure requires
significant upfront investment not only in server facilities, but also in
electricity generation and transmission networks.

One example is the Zhongming Compute Center, reported with
a total planned investment of about USD 2.8 billion (RMB 20 billion).
An additional enabling cost is the construction of major energy
infrastructure such as the Zhangbei–Shengli ultra-high-voltage
transmission line, which required approximately USD 9.5 billion (RMB
67.86 billion) in investment.

The precise scale of state subsidies remains difficult to verify.
Provincial policy documents describe support mechanisms such as
industrial development funds, infrastructure loans, green credit
programs, and government bonds, but they rarely disclose project-
level subsidy amounts.

Electricity pricing structures also remain unclear. Official sources
mention direct power supply arrangements and preferential electricity
access, yet no verified tariff schedule for data centres in the
Zhangjiakou cluster was identified in the sources reviewed here.

WHO BENEFITS?
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The cluster primarily serves computing demand from Beijing and the
wider northern China digital economy, absorbing workloads that
require large processing capacity but do not need to be located
directly inside the capital. These include cloud computing, e-
commerce platforms, large-scale data storage, and artificial
intelligence training.

Major technology companies and telecom operators have therefore
established facilities in the region, including Alibaba, Tencent,
ByteDance-linked platforms, China Unicom, China Mobile, China
Telecom, and Qinhuai Data (Chindata). By 2023, Zhangjiakou hosted
around 19 data centres and 1.34 million servers, and provincial
sources estimate that by 2025 the cluster had expanded to roughly
1.72 million servers with around 29,100 P of computing capacity.

For Zhangjiakou, this expansion strengthens its role as a key node
within China’s AI and cloud computing infrastructure, while Beijing
benefits functionally by relocating energy-intensive computing
facilities outside the dense metropolitan core.

At the same time, several aspects of this development remain difficult
to measure. Reliable data on profits, employment effects, or market
shares for major cloud providers is limited. Critical perspectives
instead highlight potential environmental and territorial costs,
particularly water stress in an already dry region and cases where
data centre development has involved land expropriation and
relocation.
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