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Research on economic analysis and stratified substitution pathways of

bio-blended fuels
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Abstract : To promote the market application of biomass fuels, this study develops a three-layer analytical framework
encompassing technical scheme definition, economic indicator analysis, and critical carbon price determination. Using
LNG,LPG, and white oil as benchmarks, it compares the unit calorific value cost, carbon emission intensity, and
comprehensive cost of FAME and HVO bio-blended fuels at B10-B30 blending ratios, and calculates carbon benefits and
critical carbon prices.Results show that bio-blended fuels exhibit significantly higher unit calorific value costs,with B30-
HVO reaching 209.86 CNY/GJ—132.33% higher than that of LNG. At a carbon price of 91.8 CNY/t, their
comprehensive costs still exceed that of white oil ,and the carbon benefit of B30-HVO offsets only 21. 5% of its price gap.
The critical carbon price for replacing white oil with B20-B30 blends ranges from 423 to 448 CNY/t, whereas replacing
LPG or LNG would require thousands to hundreds of thousands of CNY/t. Given the current economic disadvantage,
carbon pricing alone cannot drive market-oriented substitution. It is recommended to adopt a tiered strategy prioritizing
white oil substitution, establish a dual-track mechanism combining carbon benefits and special subsidies, strengthen
feedstock regulation,and accelerate second-generation technology breakthroughs to facilitate large-scale deployment.
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