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Carbon baseline scenarios and ecological compensation levels based on forestry
carbon sink additionality

YU Zhihan'?, WANG Xiaowen'*, YANG Hongqiang'*’
(1. College of Economics and Management, Nanjing Forestry University, Nanjing Jiangsu 210037, China;
2. Research Center for Economics and Trade in Forest Products, NFGA, Nanjing Jiangsu 210037, China;
3. Research Center for the Yangtze River Delta’s Socioeconomic Development, Nanjing Jiangsu 210093, China)

Abstract Additionality is the foundation for conducting carbon credit accounting and validating the effectiveness of carbon offset proj-
ects. Under the principle of forestry carbon sink additionality, establishing a scientific carbon baseline and accurately calculating net
carbon sequestration have become practical issues that urgently need to be solved in deepening the reform of tenure in collective for-
ests. These efforts serve as a basis for determining a reasonable level of ecological compensation and encouraging forest farmers to par-
ticipate in forestry carbon sequestration management. This study examined Chinese fir plantations in Zhejiang, Fujian, and Jiangxi prov-
inces within the collective forest reform areas of southern China as a case study, utilizing a generalized Faustmann model incorporating
multiple carbon pools such as biomass. From the perspective of forestry carbon sink additionality, the study employed Monte Carlo simu-
lations to evaluate the ecological compensation levels provided through government incentives for forest farmers to participate in forest-
ry carbon sink management under three carbon baseline scenarios. The research results indicated that: (D) The optimal rotation periods
for fixed carbon baseline, Faustmann carbon baseline, and maximum sustained yield (MSY) carbon baseline were 22.45 years, 24.64
years, and 26.07 years, respectively. @) Under the fixed carbon baseline, forest farmers would switch to carbon sink forest management
based on the principle of maximizing profits. However, under the Faustmann and MSY carbon baselines, the government would need to
provide ecological compensation of up to RMB 2 236.30/hm’ on a one-time basis or RMB 162.76/hm* annually, depending on the inclu-
sion of different carbon pools. 3) To encourage forest farmers to participate in forestry carbon sink management with a fixed duration,
the government would need to provide ecological compensation ranging from RMB 748.83 to 36 624.47/hm” on a one-time basis, or
RMB 59.23 to 1 927.17/hm* annually. The MSY carbon baseline would provide the lowest level of ecological compensation when includ-
ed in multiple carbon pools. Based on these findings, this study suggests the following: establishing a sound carbon trading market sys-
tem and ensuring accurate accounting of forestry carbon sinks, setting reasonable carbon baselines for different forest stands and tree
species, and developing a reasonable ecological compensation policy that integrates timber and carbon sink revenues. These measures
are critical to fully exerting the role of forestry in reducing emissions.

Key words carbon baseline; forestry carbon sink additionality; optimal rotation period; ecological compensation; Chinese fir planta-

tion; forest management
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