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Figure 1 Indicator system for forest ecological products
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Table 1 Indicator system for measuring realization efficiency of forest ecological product value
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Evaluation of value and realization efficiency of China’s
forest ecological products

PENG Hongjun"?, XU Xiao', WANG Ruigi', FENG Xin'

(1. College of Economics and Management, Nanjing Forestry University, Nanjing 210037, China;
2. Jinpu Research Institute, Nanjing Forestry University, Nanjing 210037, China)

Abstract: [Objective] This study aims to scientifically evaluate the value and realization efficiency
of forest ecological products, thereby providing theoretical support for enhancing the practical
effectiveness of the “lucid waters and lush mountains are invaluable assets” theory and promoting
ecological civilization construction. [Methods] Taking 2011-2022 as the study period, this study
systematically calculated the value of forest ecological products and its realization efficiency in 31
provinces of China by integrating high-resolution spatial data and statistical data. Using grid cells as
the basic spatial unit for accounting, the value of forest ecological products in 31 provinces of China
was obtained through zonal statistics based on provincial administrative divisions. Furthermore, the
undesirable output super slacks-based measure (SBM) model and the global Malmquist-Luenberger
index were used to conduct a comprehensive static and dynamic evaluation of the realization
efficiency of forest ecological product value. [Results] (1) From 2011 to 2022, the value of China’s
forest ecological products showed a steady upward trend in temporal evolution, with the overall value
structure characterized by a pattern of “regulating services > cultural services > material supply”.
Spatially, the value distribution exhibited a gradient pattern of “high in the south and low in the
north”. The total value of the five major forest regions presented a spatial differentiation pattern of
“Southern China forest region > Southwest China forest region > North China forest region >
Northwest China forest region > Northeast China forest region”. (2) From a static perspective, the
realization efficiency of forest ecological product value increased steadily year by year from 2011 to
2022, exhibiting a trend of spatial agglomeration and efficiency convergence. The efficiency of the
Northwest and North China forest regions was relatively high but fluctuated significantly, while that
of the Southern and Southwest China forest regions increased continuously with stable growth. In
contrast, the Northeast China forest region remained at a relatively low level for a long period. From
a dynamic perspective, the efficiency change index showed an upward trend, with technological
progress contributing significantly to efficiency improvement. [Conclusion] The value of forest
ecological products and its realization efficiency in China are both in a state of disequilibrium, with
spatial mismatches in their regional distribution. Therefore, efforts should focus on two core
dimensions of expanding supply capacity and improving the value conversion mechanism.
Meanwhile, it is necessary to implement differentiated forestry development strategies based on local
conditions to promote the coordinated improvement of ecological, economic, and social benefits.

Key words: forest ecological products; GEP accounting; realization efficiency; SBM-GML model;
spatiotemporal evolution
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