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Abstract

This article establishes a multi-objective planning model for the economy-energy-environment
based on the input-output model, and designs scenarios for economic maximization, energy con-
servation, carbon dioxide emission constraints, balanced development, and extensive develop-
ment. The results are as follows: Firstly, industrial structure optimization has the potential to
promote economic growth and energy conservation and emission reduction. Under a balanced
development scenario, by 2030, the GDP will be 1574779.16 billion yuan, energy consumption will
be 4887.9123 million tons of standard coal, and carbon dioxide emission will be 11368.3355 mil-
lion tons. In the extensive scenario, GDP will double, energy consumption will increase by
5493.7426 million tons of standard coal, and carbon dioxide emission will increase by 10873.7358
million tons. It can be seen that a one-sided pursuit of economic growth will cause an irreversible
impact on the ecological environment; secondly, in the context of balanced development, empha-
sis should be placed on the development of finance, real estate, leasing, and business services. The
trend of wholesale and retail trade, accommodation, and catering sector is to first rise and then
decline, which has greater potential for emission reduction. Among them, the proportion of the
textile, clothing, and leather product manufacturing industry, coking, gas and petroleum processing
industry, chemical industry, non-metallic mineral products, metal products industry, mechanical
equipment manufacturing industry, production and supply of electricity, heat, and water, as well
as the construction industry, has decreased in all five scenarios. It is necessary to improve tech-
nology to reduce the energy intensity and carbon emission intensity of these industries, promote
internal upgrading, enhance industry vitality, and prevent industry hollowing out.
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Figure 1. Changes in GDP under balanced development
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Figure 2. Changes in energy consumption under balanced development
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Figure 3. Changes in carbon dioxide emission under balanced development
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Table 4. Comparison of multi-objective optimization results for industrial structure
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Figure 4. Changes in the proportion of the three major industries by 2030
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Figure 5. The proportion of added value to GDP in different industries under different scenarios
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