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Abstract

Introduction: Ecosystem service assessment has increasingly been recognized as a critical foundation for policymaking and informed
decision-making. Rooted in the dynamic interplay between nature and human systems, this approach offers essential potential for reducing
conflicts and enhancing synergies across environmental, economic, and social sectors in pursuit of sustainable development goals. Despite
its conceptual relevance, translating ecosystem service assessments into actionable frameworks for spatial planning and decision support
remains fraught with limitations and structural challenges. Planning itself is a complex process, often shaped by divergent and at times
conflicting objectives, making the simultaneous alignment of multiple goals inherently difficult. This study explores the application of the
ecosystem service bundles approach as an emerging paradigm within strategic environmental assessment and spatial planning. The aim is
to elucidate the role of ecosystem services in enhancing the quality of strategic evaluations, reinforcing coherence across planning
processes, and outlining pathways for integrating these services into policy frameworks and strategies aligned with sustainability
objectives.

Methodology: The "NEXUS" approach is introduced as a novel framework that incorporates the principles of sustainable development
and emphasizes foresight to enhance resource efficiency and mitigate the adverse impacts of sectoral development strategies. This study
employs a qualitative meta-synthesis methodology combined with a hybrid theoretical-analytical approach, conducted across three
sequential phases. It aims to extract key concepts and develop a deep understanding of the literature to articulate conceptual frameworks
relevant to the subject. In the first phase, a systematic review of scholarly sources, policy documents, and international frameworks was
undertaken to identify and categorize foundational concepts related to ecosystem services, strategic assessment, and spatial planning. The
second phase applied thematic analysis to identify the core components of the "NEXUS" approach. This analysis was grounded in a
comparative review of prevailing models in the literature on sustainable development, integrated planning, and multi-criteria evaluation.
Key elements such as the alignment of sectoral pillars were recognized as central features of the "NEXUS" framework. In the third phase,
drawing on theoretical and analytical insights, an integrated conceptual framework was developed to model the interrelationships among
the domains of policymaking, spatial planning, and strategic assessment within a coherent process. This framework is designed to support
multi-level decision-making and facilitate the integration of sustainable development goals into operational contexts.

Result and discussion: The findings of this study indicate that the absence of integrative approaches in sectoral policymaking and the
implementation of infrastructure projects has been a major contributor to environmental crises across multiple scales. Existing frameworks
often lack coherence in identifying, quantifying, and modeling individual ecosystem services, and are unable to effectively integrate system
components into decision-making processes. In this context, spatial planning serves as a critical platform for aligning economic, social,
and environmental objectives. It plays a pivotal role in the spatial redistribution of ecosystem services and in managing both qualitative
and quantitative drivers of land systems. The "Ecosystem Services NEXUS" approach transcends the limitations of conventional models—
such as the water—food—energy nexus—by simultaneously incorporating the dimensions of human, nature, and space. Through service
supply modeling, it enables the analysis of interactions between anthropogenic and ecological components. The proposed conceptual
framework demonstrates that integrating ecosystem services into SEA can lead to the delineation of meaningful system boundaries,
enhance decision-making quality, and support integrated resource management. These findings suggest that the Ecosystem Services
NEXUS approach holds significant potential as both an analytical and strategic tool for spatial and environmental policymaking.
Conclusion

The "Ecosystem Services NEXUS" approach offers a novel paradigm for development-oriented decision-making. By transcending the
limitations of conventional models, it simultaneously incorporates the dimensions of human, nature, and space, enabling the modeling and
quantification of ecosystem services to assess the balance between resource production and consumption. Furthermore, given the analytical
capabilities of SEA, the proposed framework can serve as an effective entry point for integrating ecosystem services into spatial
policymaking processes.

Key words; Nexus of ecosystem services, spatial planning, strategic environmental assessment, sustainable
development.
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