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Introduction 
Due to changing climate and human activities, the pressure on land and water systems is one of the major sustainability challenges of modern society (Ingrao et al., 2023). In response, living labs have emerged as a collaborative governance approach to generate innovative adaptation solutions for these intricate problems (Bhatta et al., 2024; Schliwa & McCormick, 2016; Tiwari et al., 2022). These labs enable continuous knowledge exchange among diverse stakeholders—academia, government, civil society, and private organizations—facilitating cross-sectoral collaboration to address these complex challenges (Bhatta et al., 2023). However, despite their potential, the role of learning in driving impactful climate adaptation outcomes within living labs has been insufficiently explored.

Objectives 
This research aims to highlight the often-overlooked role of learning in living labs, emphasizing its impact on innovation, collaboration, and knowledge creation. While living labs typically focus on tangible outcomes, learning activities play a crucial role in cross-sectoral engagement, network formation, and scaling-up innovations (Pärli et al., 2022). Focusing on learning pathways, the study aims to map how learning drives cross-sector engagement, network building, and scaling innovations, offering insights to enhance the effectiveness and long-term capacity of living labs.

Methodology 
An ex-post analysis of the KLIMAP climate adaptation project was conducted. KLIMAP is a multi-stakeholder collaborative network that explores how to design climate-adaptive water and soil systems in the sandy soil landscape of the Netherlands. Using a mixed-methods approach—document analysis, workshop participation, survey, and stakeholder interviews—valuable insights into co-creation processes were gathered. The learning framework by Bhatta et al. (2024) was used to develop consistent pathways.

Findings 
Seven distinct learning pathways were developed: 
· Integrated substantive knowledge creation: Co-developing content-specific climate-adaptation knowledge through expert-led sessions and field trials, resulting in a shared knowledge base.
· Network formation: Building stakeholder relationships to improve collaboration and trust among actors.
· Capacity enhancement: Developing practical climate adaptation skills through co-creative workshops and tools, enhancing decision-making capacity among stakeholders while addressing uncertainties in implementing innovations.
· Knowledge adaptation: Diversifying contexts and fostering new through communities of practice and learning sessions
· Innovation dissemination: Expanding application and institutional influence of innovations.
· Co-creation facilitation: Promoting effective communication strategies and inclusive dialogues to foster collaboration, ensuring all stakeholders can contribute equally.
· Reflective Learning: Encouraging continuous feedback and reflection among stakeholders to recognize learning and adapt strategies for improved project impact.
Each pathway represents a combination of learning types (content, capacity, network), processes (intentional, incidental), and levels (individual, team, organizational), guiding future co-creative projects.

Significance of the work for policy and practice 
This study offers valuable insights for policymakers and practitioners seeking to enhance the effectiveness of living labs in sustainable development and climate adaptation. Identifying learning pathways provides a structured approach to understanding knowledge co-creation in collaborative settings. The research outlines a practical roadmap for embedding learning processes into policy and practice, ensuring that living labs are not just experimental spaces but can drive systemic change. By institutionalizing learning pathways, policymakers and practitioners can enhance collaboration, strengthen resilience, and accelerate sustainable solutions across diverse environmental and governance challenges.
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