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Fig. 1 Location map of the Guangxi border areas
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Analysis on Coupling between Ecological Service Value and
Farmers’ Livelihood in Mountainous Border Areas of Guangxi,

China and Associated Ecological Compensation

HUANG Qunying', WU Shiyin', WEI Zhenfeng'> , WEN Xue'

(1. Economic and Trade College, Guangxi University of Finance and Economics, Nanning 530000, China;

2. Guangxi Institute of Finance and Economics, Nanning 530000, China)

Abstract; China’s mountainous borderlands, characterized by geopolitical sensitivities, coexisting ecological
fragility and biocultural diversity, peripheral economies with transboundary dependencies, and multi-ethnic cultural
landscapes, form a coupled human-natural system where the degradation of ecological barriers and livelihood space
reconfiguration creates a critical paradox for sustainable territorial governance. Resolving the “ecology-livelihood-
development nexus” in these transitional zones requires a complexity-driven framework to advance precision rural

revitalization, adaptive landscape stewardship, and cross-scale compensation mechanisms that address trans-
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jurisdictional externalities.

In this study, it took the border regions of Guangxi Province, China as an example, employing the ecological
equivalent factor method, ecological coupling models, and ecological compensation methods to analyze the evolution
of ecosystem service value from 2004 to 2021 and explore livelihood-ecological coupling mechanisms and the
implementation effects of compensation policies.

(1) The total ESV in mountainous border areas of Guangxi showed an upward trend, increasing from 44. 71
billion CNY in 2004 to 52. 156 billion CNY in 2021. Forest ecosystems contributed 52. 64% of this value,
underscoring forests’ dominant role as integrated carriers of ecological services.

(2) The regional livelihood-ecosystem coupling system predominantly exhibited low to moderate coupling
levels, demonstrating a gradient coordination evolution from low (37.5% ) to moderate (62.5% ). The
coordination degree increased annually by 29.28% , yet significant spatial disparities persisted. In port cities
( Dongxing and Pingxiang) , livelihood strategy transitions driven by cross-border trade led to structural imbalances
in ecosystem service supply-demand, manifesting as moderate dysfunction spatial distribution is uneven and
insufficient synergy between livelihoods and ecological environments.

(3) Total amount of ecological compensation had a stepwise decline from 38. 563 billion CNY to 20. 26 billion
CNY. Napo and Ningming counties were identified as priority compensation zones, while other counties were lower
demand. Spatial allocation disparities in compensation policies emerged as the key driver of efficiency attenuation.

This research provides scientific evidence for formulating ecological construction and livelihood revitalization
policies in Guangxi border areas, while offering decision-making references for spatially differentiated sustainable

development governance.

Key words: ecosystem service value; farmers’ livelihood ; ecological compensation; Guangxi border area
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