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Abstract

In the context of China’s comprehensive implementation of the rural revitalization strategy and the
promotion of ecological civilization, the efficient use of agricultural water resources has become critical to
the modernization and sustainable development of rural areas. The Tarim River Basin, a typical arid region
in Northwest China, faces the dual challenges of water scarcity and low irrigation efficiency. While
promoting efficient water-saving irrigation technology is seen as key to overcoming these issues, the public
goods nature of such technology means that its provision and management rely heavily on collective action,
and individual self-interest often hinders spontaneous resolution of the supply problem. This thesis centers
on this fundamental contradiction and seeks to uncover the underlying logic and mechanisms driving
farmers' participation in collective efforts for water-saving irrigation.

Grounded in the reality of acute water scarcity in the Tarim River Basin, this study takes farmers’
adoption of water-saving irrigation technologies as an empirical entry point to systematically investigate
the formation mechanisms and optimization pathways of village-level collective action. Drawing on the
Social-Ecological System (SES) framework, it examines the effects and underlying mechanisms of three
key dimensions—land transfer, technological cognition, and social capital—on farmers’ collective action in
water-saving irrigation.

(1) Land transfer is a key institutional driver of farmers’ participation in collective water-saving
irrigation. By enabling the scaling up of agricultural operations, it reduces coordination and transaction
costs among dispersed smallholders, thereby overcoming the collective action dilemma associated with
fragmented landholdings and significantly increasing the likelihood of technology adoption. Heterogeneity
analysis reveals that this effect is stronger under the Xinjiang Production and Construction Corps (XPCC)
system, where administrative integration substantially lowers institutional friction—confirming that
scaled-up operations represent an important pathway beyond the constraints of individual rationality.

(2) Technological cognition partially mediates the effect of land transfer on collective action. Farmers’
perceptions of the ease of use and usefulness of water-saving technologies positively influence their
participation decisions. By creating a context of scaled-up operations, land transfer strengthens farmers’
recognition of the convenience and economic benefits of these technologies, thereby indirectly facilitating
collective action. However, the relatively small share of the mediating effect suggests that structural forces

remain dominant—improving cognition alone cannot substitute for institutional reform.



(3) Social capital exhibits complex nonlinear effects on collective action and serves as a significant
positive moderator in the context of land transfer. Although traditional embedded social capital—rooted in
kinship and geographic ties—may inhibit new technology adoption by reinforcing established practices, it
nevertheless strengthens the impact of land transfer when considered alongside bridging capital that
connects farmers to external resources. This suggests that fostering an interconnected support network,
integrating both internal and external linkages, is essential for enhancing the stability of collective action.

Drawing on the empirical findings presented above, this thesis proposes optimized strategies for
managing agricultural water in watersheds to support rural revitalization. It aims to regulate land transfer
mechanisms and encourage appropriately scaled farming operations to establish a basis for collective action.
The focus is on developing an effective technology diffusion network to enhance farmers' intrinsic
motivation. Additionally, the thesis highlights the importance of fostering new forms of local social capital
by integrating external institutional regulations with internal village social norms, creating a sustainable
governance system that connects internal and external elements. These strategies are intended to offer
theoretically grounded and practically applicable solutions for the sustainable management of agricultural

water resources in the Tarim River Basin.

Key words: Rural revitalization; Tarim River Basin; Collective action; Water-saving irrigation technology
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