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Introduction
With the increasing impact of climate change, water services, particularly in climate-vulnerable regions,[footnoteRef:1],[footnoteRef:2] are being pushed to their adaptation limits.[footnoteRef:3] This challenge of approaching traditional adaptation limits implies that all interventions adopted must advance beyond maintaining the status quo, moving from a reactive to a proactive adaptation approach.[footnoteRef:4],[footnoteRef:5]Although the term transformative adaptation has been increasingly used in climate adaptation debates, it is still a fairly complex concept with different meanings and implications across sectors,[footnoteRef:6],[footnoteRef:7] including water sectors and particularly community-based water systems.[footnoteRef:8]High vulnerability, socio-economic challenges, and community-governance arrangements[footnoteRef:9] make these systems a valuable but under-investigated context to explore how transformative adaptation can be operationalised to improve resilience in the real world. [1:  IPCC, 2022]  [2:  WHO & UNICEF, 2021]  [3:  Kates et al., 2012]  [4:  O’Brien & Selboe, 2015]  [5:  Pelling et al., 2015]  [6:  Fazey et al., 2018]  [7:  O’Brien, 2012]  [8:  Zant et al., 2023]  [9:  Howard et al., 2016] 


Objectives:

The variable sectoral applications of transformative adaptation provide an opportunity to leverage lessons learned to enhance resilience in community-based water services. This research investigates the conceptualisations and applications of transformative adaptation in a range of sectors to identify key insights that can help bridge the gap between theory and practice in this underexplored context.

Methodology

A semi-systematic literature review has been conducted for 83 peer-reviewed papers exploring different conceptualisations, triggers and applications of transformative adaptation in selected sectors.



Findings
Our results indicate that across sectors, namely agriculture, food security, urban planning and disaster risk reduction, transformative adaptation is conceptualised as a profound change in the system's core characteristics.[footnoteRef:10],[footnoteRef:11],[footnoteRef:12],[footnoteRef:13] Transformative adaptation in empirical research is often characterised by resource management shifts such as agroforestry replacing monoculture,[footnoteRef:14] governance innovations[footnoteRef:15] (e.g. participatory planning for urban adaptation), and institutional reforms, particularly in climate finance.[footnoteRef:16], [footnoteRef:17] [10:  Fedele et al., 2019]  [11:  Ziervogel et al 2016]  [12:  Katic, 2021]  [13:  Fook 2017]  [14:  Katic 2021]  [15:  Olabisi et al., 2020]  [16:  Kasdan et al 2021]  [17:  Kuhl & Shinn, 2022] 

Triggers include situations where incremental adaptation is insufficient.[footnoteRef:18] For instance, accelerating environmental degradation[footnoteRef:19], social-ecological collapse,[footnoteRef:20] including forced relocation in coastal settlements,[footnoteRef:21] or governance failures[footnoteRef:22] (e.g; institutional integration lacking in water governance).  [18:  Kates et al., 2012]  [19:  Islam et al., 2020]  [20:  Fedele et al., 2019]  [21:  Solecki et al., 2021]  [22:  Ziervogel et al 2021] 

In practice, transformational adaptation has been applied in many forms, including large-scale redesign of infrastructure,[footnoteRef:23] reshaping of social and economic structures[footnoteRef:24](e.g. land-use transformations in drought-affected areas), and new arrangements of governance.[footnoteRef:25]  [23:  Solecki et al., 2021]  [24:  Wilson et al., 2020]  [25:  Gotgelf et al., 2020] 

Addressing the power structures, changing institutional norms, and incorporating social justice perspectives[footnoteRef:26] make transformational adaptation particularly important for community-managed water services, where the resilience of these systems depends on governance flexibility and community agency besides the infrastructure. [26:  Few et al., 2017] 

Embedded institutional change and multi-level governance in this context are essential. Adaptation must arise through experimentation and local learning, not through external imposition.[footnoteRef:27] Lessons from agriculture indicate that shifts such as agroforestry are possible without dismantling existing systems.[footnoteRef:28] [27:  Olabisi et al., 2020]  [28:  Katic, 2021] 

Therefore, community autonomy is crucial. Top-down measures have been addressed by communities, as seen in urban resilience, through the participatory decision-making approach. Adopting this approach to water services can enhance resilience through local governance innovations instead of externally imposed policies.[footnoteRef:29],[footnoteRef:30] [29:  Ziervogel et al., 2022]  [30:  Olabisi et al., 2020] 


Significance of the work for policy and practice 
This study can inform the community-based water systems in Indonesia; as it presents insights to enhance resilience by reinforcing, rather than replacing, existing governance structures. To enable water services to evolve towards a proactive systemic resilience, governance flexibility, participatory approaches, access to finance, and social legitimacy have great potential to drive this move. These insights contribute to the ongoing adaptation discussions and provide lessons for resilience-building measures across sectors.







