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Multi-objective optimal decision-making of energy development in
coastal town belt of Shandong province with carbon
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Abstract This paper studies the problems of the high energy consumption and the carbon emissions in the energy development,
focusing on the coastal urban belt of Shandong Province, putting the factor of the carbon dioxide emission into the optimization
of the energy consumption structure, and building a multi-objective optimization model of the energy consumption structure of
the coastal urban belt of Shandong Province by using the method of the multi—objective planning, with the objective function as
to minimize the cost of the carbon emission and the cost of the pollutant treatment from the energy consumption and with the
constraint functions based on the economic development planning, the total energy consumption, the energy consumption
structure and the carbon emissions. The results of the multi—objective optimization of the energy development in 2035 are as
follows: the coal consumption accounts for 36% of the total energy consumption; the oil consumption accounts for 17% of the
total energy consumption; the natural gas consumption accounts for 25% of the total energy consumption; and the clean energy
accounts for 22% of the total energy consumption. All indicators are in line with the multiple objectives and the constraints of
the energy consumption of Shandong Province. Finally, suggestions are made for the future development of the coastal cities and
towns within the low carbon scenario: speeding up the structural reform of the energy supply side and the energy consumption
side, and implementing effective measures such as clean energy and electricity substitution, in order to accelerate the
transformation of the high—energy—consuming production mode, promoting the optimization and the upgrading of the economic
structure, to achieve a sustainable development of the energy saving, the emission reduction and the low—carbon environmental
protection.

Keywords energy consumption structure; carbon dioxide emission; Multi—-Objective Decision Model
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