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Abstract

This study conducts an integrative systematic review aimed at elucidating the causal
mechanisms linking artificial intelligence (Al) capabilities to innovation in circular business
models. During the search process, more than 50 relevant publications from 2015-2025 were
identified and screened, from which 12 high-quality and thematically aligned articles were
ultimately selected for in-depth analysis. The analytical procedure comprised three stages: (1)
screening and selecting studies based on thematic and methodological criteria; (2) iterative
reading and in-depth content analysis to extract constructs, relationships, and causal
mechanisms; and (3) theoretical synthesis to develop a unified conceptual architecture. The
synthesized findings indicate that AI’s perceptive, predictive, and prescriptive capacities
activate dynamic capabilities through three primary mechanisms, which in turn drive
innovation in the value creation, delivery, and capture components of circular business
models. Such innovations enable circularity pathways and, through information feedback
loops and reinforcement learning, generate temporal dynamics and cumulative advantage. In
addition to detailing the inputs, outputs, and suggested measurement indicators for each
construct, the article makes three theoretical and practical contributions: (i) translating Al
capabilities into explicit and testable mechanisms within the dynamic capabilities framework;
(ii) integrating fragmented insights from the circular economy, dynamic capabilities, and Al
literature into a single mechanistic framework; and (iii) offering actionable guidance for
managers and policymakers regarding the necessary infrastructures and boundary conditions
for implementing Al-enabled circular business models. This framework provides a foundation
for future empirical research, policy design, and the development of product life-cycle
management platforms.
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economy, business model innovation, circularity pathways.
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Extended Abstract

Introduction

Circular business models (CBMs) aim to decouple economic growth from resource consumption
through reuse, regeneration, and closed-loop value systems. In this context, artificial intelligence (Al)
emerges as a transformative enabler that enhances the adaptive, analytical, and learning capacities of
organizations. Despite growing interest, theoretical clarity on how Al capabilities drive innovation in
CBMs remains limited. This research addresses that gap by developing a conceptual model explaining
the causal mechanisms that link AI’s perceptive, predictive, and prescriptive capabilities to innovation
in the design, delivery, and capture of circular value.

Methodology

The study adopts an integrative systematic review design conducted in three iterative phases. First, a
structured literature search identified over 50 publications (2015-2025), from which 12 high-quality
and thematically aligned studies were selected based on methodological rigor and conceptual
relevance. Second, in-depth qualitative content analysis was applied to extract constructs,
relationships, and causal mechanisms among Al, dynamic capabilities (DCs), and circular innovation.
Finally, theoretical triangulation was performed to validate the alignment of emerging themes with
established frameworks such as the dynamic capabilities theory, circular economy literature, and
business model innovation research.

Findings

Analyses revealed three primary causal mechanisms through which Al enables CBM innovation. Al’s
perceptive capabilities enhance sensing and data-driven recognition of circular opportunities;
predictive capabilities support simulation and forecasting for resource efficiency; and prescriptive
capabilities optimize decision-making and reconfiguration processes. These mechanisms collectively
activate dynamic capabilities that foster innovation in the creation, delivery, and capture of value
cycles. The mechanisms produce reinforcing feedback loops, generating cumulative advantage and
temporal learning dynamics that support long-term circularity.

Discussion and Conclusion

The proposed conceptual model illustrates how Al and dynamic capabilities interact within circular
ecosystems, transforming static value propositions into adaptive innovation architectures. It integrates
fragmented insights from Al, circular economy, and strategic management into a single mechanistic
framework. The discussion highlights the need for cross-disciplinary integration to bridge technical Al
functionalities with managerial capabilities, governance, and sustainability goals. Furthermore, the
study proposes indicators for empirically measuring Al-enabled dynamic capabilities and their
influence on circular innovation outcomes.

The research contributes theoretically by translating Al’s abstract technological potential into testable
mechanisms within the dynamic capabilities framework. Practically, it provides actionable guidance
for managers and policymakers seeking to design Al-enabled circular systems. The study underscores
that the successful implementation of such models requires not only technological infrastructure but
also organizational learning structures and supportive institutional conditions. The proposed
conceptual model thus serves as a foundation for future empirical research, policy design, and the
development of Al-driven circular business platforms that operationalize sustainability through
intelligence and adaptability.
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