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Figure 1 Overview of collectable biomass resources and their energy

potential in Fujian Province, 2017
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Figure 2 Framework of multi-agent and multi-objective collaborative development model for provincial agricultural and

forestry biomass resource utilization
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Table 1 Technical parameters of alternative biomass energy utilization options
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Simulation and implementation strategies for optimal
utilization of agricultural and forestry biomass
resources based on multi—objective synergy:

A case study of Fujian Province

KE Wenlan', YAN Jingjing®, ZHANG Guofeng®, SHA Jinghua®
(1. School of Economics and Trade, Fujian Jiangxia University, Fuzhou 350108, China; 2. School of Economics and
Management, China University of Geosciences (Beijing), Beijing 100083, China; 3. School of Economics, Hebei GEO
University, Shijiazhuang 050031, China)

Abstract: [Objective] Establishing an effective multi-objective synergy mechanism to leverage the
multiple functions of biomass resource utilization, including energy substitution, carbon emission
reduction, and rural economic revitalization, is an urgent practical issue that needs to be addressed
in the development of China’ s biomass energy industry. [Methods] This study employed a
dynamic market equilibrium model in combination with multi-objective programming methods and
took Fujian Province as an example. A multi-agent and multi-objective collaborative development
model for provincial agricultural and forestry biomass resource utilization within the economic-
energy-environment system was constructed to simulate and solve the optimal technology and
policy implementation strategies from 2017 to 2030. [Results] (1) Only by balancing energy
consumption dual-control constraints and economic growth targets could biomass resource
utilization achieve a strong decoupling state between carbon emissions and both energy utilization
and economic growth. (2) During the simulation period, biomass energy utilization could
cumulatively substitute 815600 tons of fossil energy, reduce carbon emissions by 3.3079 Mt,
generate 228 million yuan in carbon reduction benefits, create 51300 new jobs, increase farmers’
income by 3.614 billion yuan, achieve 415 million yuan in wastewater reduction benefits, yield
1.663 billion yuan in fertilizer savings. Local governments could promote the market-oriented
transition of the biomass energy industry through measures such as new construction subsidies and
electricity price subsidies. (3) By distributing 476 small-scale gasification power generation
projects and 83 biogas power generation projects province-wide, problems such as the dispersion of
biomass feedstock and difficulties in collection, storage, and transportation were partially solved.
Combined with industrial green transformation, it could achieve the coordinated development of
multiple objectives, including medium- to long-term biomass energy utilization, rural revitalization,
and carbon reduction benefits. [Conclusion] Through scenario analysis and dynamic simulation,
this paper confirms that the introduction of a set of policies including resource utilization
technologies and government regulations can achieve the coordinated development of multiple
objectives, such as biomass energy utilization, rural revitalization, and carbon reduction benefits,
providing policy implications for popularizing biomass resource utilization in China.

Key words: biomass resources; dynamic market equilibrium model; multi-objective synergy;
implementation strategy; multiple benefits; Fujian Province
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