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Fig. 1 Location and land use of Sandao town (Hainan Province, China)
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a. Centralized scaled sewage treatment system; b. Village distributed sewage treatment system; c.Individual household

nutrient recycling treatment system.
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Fig. 2 Three sewage treatment models in Sandao town
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Fig. 4 Impact of solid waste treatment on the environment
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A study on tropical rural waste treatment and economic costs from

the perspective of ecological compensation

XU Zhaoji', DU Mingze', LIU Ruibin’, LI Tang’, YU Chaoging'
(1. College of Ecology, Hainan University, Haikou, Hainan 570228, China; 2. Sandao Community Residents’ Committee, Sandao Town, Baoting County,
Hainan 572316, China; 3. Everbright Environmental Energy (Lingshui) Co., Ltd., Lingshui, Hainan 572400, China)

Abstract: Cost accounting for rural waste treatment is vital for advancing the sustainability of agricultural and
rural development. However, there is a severe lack of publicly accessible first-hand data on full-chain
technological pathways and economic cost analyses in China’s tropical rural regions, which constrains the
evaluation of integrated waste management strategies. This study, conducted in Sandao Town, Baoting Li-Miao
Autonomous County, Hainan Province, applies life cycle assessment to quantify waste treatment costs across
multiple technological scenarios. Findings reveal centralized municipal solid waste treatment costs of 9.4132
million yuan-a™', household kitchen waste treatment costs of 4.7274 million yuan-a™', crop residue treatment
costs of 3.3028 million yuan-a™', and orchard pruning waste treatment costs of 0.514 7 million yuan-a™. For
domestic sewage, 39% is processed via centralized systems at 3.185 million yuan-a™, 60% undergoes
decentralized village-level treatment before discharge at 8.2713 million yuan-a™, and only 1% is reused as
fertilizer at 37,700 yuan-a'. A holistic cost-benefit analysis recommends enhancing municipal waste
management efficiency through staff optimization, workflow refinement, and new energy logistics, alongside
prioritizing crop residue recycling and wastewater-to-fertilizer technologies as the most viable integrated
solutions. This research not only offers a scientific foundation for global economic assessments of waste
treatment technologies but also delivers quantitative insights to refine ecological compensation mechanisms,
promoting rural sustainability through synergies between environmental preservation and economic growth.

Keywords: tropical rural waste management; cost accounting; sewage treatment technology; rural sustainable

development
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