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The Higgs factory is a kind of special energy consumer and the environmental impact for the given scientific outcome must be optimized

carefully. The carbon footprint of CEPC was estimated based on simplified model including both construction process and operation

process. The environmental impact of CEPC with different circumference, different energy source, different SR power and different Higgs

number was studied. The carbon intensity of China electric grid will be reduced rapidly by 2040 due to the development of renewable

energies. Some results to compare the future colliders, including linear colliders and circular colliders, are given. Assuming all the

colliders will use the same clean energy (20 ton CO2e/GWh ), CEPC has the lowest carbon emission to produce one Higgs boson.
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• CO2 for single Higgs:  0.5~ 2.5 ton

ILC-250 CLIC-380 C3-250 CEPC-240 FCCee-240
Instantaneous power (MW) 111 110 150 340 290
Annual collision month 6.2 4.6 6.2 5.0 4.2
Annual collision time (E7 s) 1.6 1.2 1.6 1.3 1.1
Operational efficiency 0.75 0.75 0.75 0.57 0.75
Higgs operation time (years) 11.5 8 11.5 10 3
Higgs number (million) 0.5 0.25 0.5 4 1

Assumption: All the projects can use the same clean energy (20 ton CO2e/GWh (solar & nuclear)) 

◼ The carbon footprint of CEPC was estimated based on simplified model including both construction process and operation process.

◼ The environmental impact of CEPC with different circumference, different energy source, different SR power and different Higgs number was studied.

◼ The carbon intensity of the electric grid will be reduced rapidly by 2040 due to the development of renewable energies. And it is possible to consider using 

the dedicated renewable electricity plants for each collider project.

◼ Assuming all the colliders will use the same clean energy (20 ton CO2e/GWh ), CEPC has the lowest carbon emission to produce one Higgs boson.

◼ The environmental impact of CEPC and strategies to lower the carbon footprint will be studied continuously.

• Current Status of Chinese Electricity Grid • “Double Carbon Target” in China

➢ The carbon intensity will be reduced rapidly until 2035 in China.

• Electricity Grid Carbon Intensity in China (2025-2035)

Higgs number: 4 million

• Total Carbon Emissions of Future Colliders
• Total Carbon emissions with different physics goal

Assumption: All the projects have same Higgs number.

The 2024 international workshop on the high energy Circular Electron Positron Collider


