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Fig. 1 Conceptual framework of the four-dimensional trust deficits in intelligent digital services
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Fig. 2 Evolution of trust deficits in different types of intelligent digital services
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Fig. 3 Evolution of trust deficits under varying risk levels in tool-based intelligent digital services
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Fig. 4 Evolution of trust deficits under varying risk levels in empathy-based intelligent digital services
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Fig. 5 Evolution of trust deficits under different levels of intelligent digital literacy in tool-based services
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Trust deficits in intelligent digital services: Generative mechanisms and evo—
lutionary pathways

SONG Ruizhen, ZENG Sai—xing* , GAO Xin
Antai College of Economics and Management, Shanghai Jiao Tong University, Shanghai 200030, China

Abstract: As a novel service paradigm emerging from the deep integration of digital and intelligent technolo—
gies, intelligent digital services have enhanced service efficiency and personalization while simultaneously trig—
gering a trust crisis among users. This study introduces the concept of a trust deficit into the domain of intelli—
gent digital services to characterize situations in which the displacement of human-Al trust leads to persistently
lower service trust levels than expected. As a key constraint on the effectiveness of intelligent digital services,
trust deficits cannot be adequately explained by single-dimensional frameworks grounded solely in interpersonal
trust or technical trust. This research focuses on the multidimensional structure and interrelationships of trust
deficits, proposing a four-dimensional trust deficit model encompassing ability, benevolence, integrity, and
controllability. It identifies the evolutionary pathways of trust deficits characterized by cross-eycle amplifica—
tion, multidimensional coupling, and heterogeneous decay, and examines the mechanisms through which serv—
ice type, contextual risk, and users’ intelligent digital literacy shape the evolution of trust deficits. Scenario
simulations reveal that following service failure, tool-based and empathy-based intelligent digital services differ
markedly in their dominant deficit dimensions and evolutionary trajectories; Service risk significantly acceler—
ates the growth of trust deficits and reshapes their evolutionary patterns; And higher intelligent digital literacy
effectively mitigates the escalation of trust deficits, even enabling their convergence to zero over multiple serv—
ice interactions. This study broadens the theoretical boundaries of trust research in the context of intelligent
digital services and offers a conceptual foundation for developing strategies to manage trust deficits.

Key words: intelligent digital services; trust deficit; human-Al trust; scenario simulation



