
Introduction Results
Ahead of COP26 in Glasgow, China updated its NDC targets and pledged to peak 
its carbon dioxide (CO2) emissions before 2030 and achieve carbon neutrality 
before 2060. It is crucial to understand the implications of achieving these two 
targets in such a short time frame on China’s emission pathways, socioeconomic 
development, energy transition, and inclusive development. Given China’s broad 
landscape with regional differences in current development status and resource 
abundance, it is also necessary to understand how each region would be 
impacted by China’s low carbon transition. 

Yellow River Basin (YRB), known as China’s “energy basin” is an important ecological 
security barrier for China, as well as a crucial area for human activities and eco-
nomic development. In addition, the energy transition would likely lead to the rapid 
development of variable renewable energy (VRE). Hence, along with the study of 
decarbonization pathways in national and provincial levels, China Energy Modeling 
Forum (CEMF) have also delved into the research of Water-Energy-Food-Ecosys-
tem nexus management in YRB, and prioritized sectors such as the electricity grid. 
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The limitation of multi-model comparison: Different models have 
different assumptions of the cost and deployment projections of energy 
technologies. For example，Models have different assumptions regard-
ing cost and deployment projections for CCUS, yielding unalike results 
in the share of fossil fuels in primary energy consumption. 

The challenges in integrating energy, economic, and environmental 
models: Gathering accurate and comprehensive data on energy 
consumption, economic activities, and environmental factors can be 
challenging. Energy systems, economic structures, and environmental 
processes are highly complex and interconnected. Creating models 
that capture these complexities in a coherent manner is a significant 
challenge.

The absence of a comprehensive framework to assess inclusive 
development in the context of energy transition：Inclusive development 
involves various dimensions, such as economic, social, and environ-
mental aspects. Energy transition impacts all these dimensions, 
making it complex to quantify and assess comprehensively. Addressing 
these challenges requires a holistic and interdisciplinary approach, 
combining quantitative modeling with qualitative assessments and 
stakeholder engagement. It also involves ongoing monitoring and 
evaluation to adapt strategies and policies to ensure that energy 
transition benefits a broader spectrum of society.
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Conclusion
In baseline scenarios, China's energy-related CO2 emissions are ex-
pected to plateau around 2030. Under carbon neutrality scenarios, 
however, China can peak its emissions before 2030, even by 2025, with 
a peaking level below 11Gt.

Relatively well-developed regions are less likely to experience GDP 
losses, whereas less-developed regions, especially those that rely heav-
ily on the fossil fuel industry and lack renewable resources for develop-
ment, will experience the worst impacts.

Given the cost projections for CCUS technologies remain relatively 
high compared to that of nuclear, lessening the need for CCS can lead 
to a reduction in total mitigation cost. A more ambitious deployment of 
nuclear energy will mildly reduce the use of fossil fuels in the 
short-term, prior to carbon peaking, and reduce demand for renew-
ables after peaking.

For Shaanxi, improving CCUS technology and adopting corresponding 
advanced water treatment techniques can help reduce the impact on 
the water environment quality in major energy production cities. Each 
scenario shows significant synergistic effects on reducing water con-
sumption, while the degree of synergy on water environment quality is 
the lowest. Considering the entire lifecycle, wind and solar energy have 
clear environmental advantages in the energy transition process. 
Large-scale applications will bring about significant synergies in energy 
conservation, emissions reduction, and water pollution reduction.

The overall level of WEF development of YRB is relatively low, with a low 
growth rate, and inter-provincial disparities are gradually widening. The 
development level of the energy subsystem has improved significantly, 
but provinces with high energy production, such as Shaanxi, Ningxia, 
and Shanxi, have lower development levels in the energy subsystem 
due to their substantial energy exports. 

Shanxi Province will reach an employment figure of 150,000 in the 
renewable energy sector. However, the employment growth in the 
renewable energy industry struggles to compensate for the job gap in 
the coal and power industries. Labor migration shows a trend of 
moving from north to south, from west to east, and from inland to 
coastal areas. Resource-rich regions experience a significant outflow 
of labor, which may pose challenges to the transformation and devel-
opment of these resource-dependent areas.
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