
 

 

 

Moving Toward a Secure, Low Carbon Energy Future in China 

Secure low carbon pathways identify technology and policy solutions that can reduce emissions 

while continuing to supply enough energy to maintain economic growth, thus providing a 

transition from the current energy system to one that limits the amount of climate change 

causing greenhouse gases.  These pathways help policymakers, industry leaders and other 

decision makers develop a framework through which they can consider the possible choices 

and trade-offs necessary to meet their energy and climate goals.   

The CSIS Energy and National Security Program commissioned the following paper as part of its 

ongoing work focused on the implications of secure, low carbon pathways.1  The following 

paper, prepared by Jiang Kejun of the Energy Research institute, part of the National 

Development and Reform Commission, outlines the possible pathways that China could follow 

to reach its energy and climate goals while ensuring continued economic development.2   China 

remains a key player in any discussion of climate change as it is now the largest emitter of 

annual energy-related greenhouse gases, and the largest consumer of energy, surpassing the 

United States in recent years.   

It is important to note that China has been assessing the potential for developing a low carbon 

energy future, determining how it would fit into other strategic goals including economic 

growth, but also energy security, local environmental impacts and health concerns, and natural 

resource development plans.   Already, the Chinese government has put in place a number of 

policies to improve energy efficiency, encourage diversity of energy sources, establish targets 

for renewable energy, and establish timelines for reducing carbon emissions. 

The pathway laid out here uses  combination of assumptions—economic, structural, 

technological, and commercial—which provide an outlook about how different technologies 

and fuel sources could contribute to future energy use, at what cost condition, and under what 

time horizons.  The time frame looks out to 2050, with significant focus on the next two 

decades as the stage-setting. These pathway options are being studied by ERI in the context 

(and in cooperation with other international climate modelers) of global action to reduce 

emissions, with Chinese action following aggressive action by developed economies.  
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The paper develops three low carbon emission scenarios:  

 Baseline scenario:  Reflects business as usual, assumes existing policies and measures 

will continue, and considers current efforts of the government to increase efficiency and 

control emissions. 

 Low Carbon Scenario: Assumes that China will develop a lower carbon future by 

decreasing the share of energy intensive industries in the economy; the wide 

dissemination of current energy efficiency technologies; and the aggressive 

diversification of the electricity generation mix. This scenario sees the energy efficiency 

of major high energy consuming industries would reach or surpass the level of 

developed countries by 2020. 

 Enhanced Low Carbon Scenario:  In addition to the low carbon scenario policies and 

regulations, this scenario also includes a wider range of potential lower carbon 

technologies: zero-emission vehicles, low emission buildings, renewable and nuclear 

energy; decentralized power supply systems; and carbon capture and sequestration 

used with coal fired power plants. 

The differences between the three pathways are stark.  In terms of greenhouse gas emissions, 

the baseline scenario sees emissions peaking and leveling off after 2040.  By contrast the low 

carbon scenario and enhanced low carbon scenario both peak around 2030.  In 2030, carbon 

emissions in the low carbon scenario will be more than 20 percent less than the business as 

usual case and in the enhanced low carbon emissions are lowered by more than 25 percent.  

Looking out to 2050, the enhanced low carbon scenario sees a precipitous and continued 

decline in carbon emissions while the low carbon scenario maintains the peak level.   

In terms of the energy mix, all three pathways see total energy demand rise throughout the 

forecast timeline, with the baseline rising to 5.7 billion tons of coal equivalent while the low 

carbon increases to 4.6 billion tons of coal equivalent and the enhanced low carbon to 4.4 

billion tons of coal equivalent. The difference continues in the following decade: the 2050 

figures for the low carbon and the enhanced low carbon scenarios are still lower than the 2030 

baseline.  All three scenarios show China making substantial gains in energy efficiency, but in 

the low carbon scenario and enhanced low carbon scenario, nuclear power and renewable 

energy see substantial gains as costs decrease. 

 

Conclusions 



The pathways presented in this study illustrate that China sees its goals of meeting its energy 

supply concerns within a secure, sustainable, low carbon way as working in tandem with its 

goals for encouraging continued economic development.    

Several major challenges lie at the heart of this transition:   

 Structural Economic Transformation: Promoting industrial and structural transformation 

away from a carbon-intensive economy and driving down the cost and speeding up the 

dissemination of low carbon technologies is a critical element of China’s larger economic 

as well as climate change goals.  Much of the modeling is predicated on China’s 

ambition to reach its economic goal of developed country GDP parity by 2050 and the 

recognition that over time, as China continues to develop, energy-intensive sectors that 

currently drive their economic growth and energy consumption will be less and less 

competitive.  In order to successfully navigate this economic transition, China is 

pursuing policies to promote structural reform and get a head start on making its 

advanced industries more competitive.  The report anticipates the growth of the energy 

intensive sectors will peak in the next 5 to 10 years but also notes that this is a 

particularly complex trend to research and model.   

 Technological Progress and Technology Dissemination: The study also highlights key 

technologies which will play an essential role in reducing greenhouse gas emissions in 

China, stressing that many can be implemented in the next 10 years.  One area that will 

show the most promise is clean coal technology.  Advanced technologies also will be a 

vital piece to lowering China’s overall energy intensity, and therefore, carbon intensity 

in the long-term.   This scenario assumes that China becomes one of the global leaders 

in these new low carbon technologies.  

 Meeting Established and Anticipated Energy Policy Goals: One point that emerges from 

the pathway is that China has been and continues to be deeply engaged in policymaking 

and implementation at various levels of society to drive the types of transformation that 

meet their economic, environmental and security goals.  In fact, the author concludes 

that the policies necessary to reach the low carbon scenario are largely in line with 

policies China intends to pursue in the context of its sustainable economic development 

pathway.  The author also stresses how important it is for China to meet these goals, 

especially the energy efficiency goals, but also efforts to expand the role of nuclear and 

renewable energy in the power generation mix. 

 Societal Awareness: Secure low carbon pathways often include an implicit need for 

societal patterns of energy and production and use to change over time.  This report 

notes that the type of changes proposed in the low and enhanced low carbon pathway 

require this type of societal change and increased awareness. 


