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Abstract
Despite the growing body of scientific literature on mainstreaming climate change adaptation (CCA) into urban planning and numerous implementation guidelines, adaptation remains insufficiently integrated across sectors and scales in urban development, particularly in cities in the Global South. Persisting challenges are conceptual ambiguity, lengthy and overwhelming manuals and guidelines not tailored to planners’ needs, and the limited transferability of case study findings especially for cities in the Global South. This study addresses some of these gaps by developing a pragmatic mainstreaming protocol tailored for urban policymakers and planners to facilitate the mainstreaming of CCA into urban development planning. The protocol, developed through the Linking Disaster Risk Governance and Land-Use Planning (LIRLAP) project, was piloted in Metro Manila, the Philippines, focusing on enhancing the integration of upgrading and resettlement as adaptation strategies in urban development planning. The findings provide practical insights for improving climate-sensitive urban planning, particularly in Southeast Asia, and contribute to ongoing debates on the efficacy of mainstreaming versus dedicated adaptation policies. This work highlights the need for coherent policies, clear roles, and cross-sectoral collaboration to ensure resilient urban development in vulnerable regions.
Introduction
Mainstreaming climate change adaptation (CCA) across scales and sectoral strategies, plans and legislation has received growing attention with the acknowledgment of climate change as a cross-cutting issue (Adelle and Russel, 20(Adelle and Russel, 2013)13a). (Tellman et al., 2021)(Tellman et al., 2021)Early stand-alone adaptation and mitigation strategies introduced in the 2000s have often proven ineffective, prompting debates about mainstreaming as a way to enhance policy coherence and implementation. In the context of cities, urban planning has been highlighted as a valuable tool to mainstream CCA into urban development (García Sánchez, 2022)(García Sánchez et al., 2018). This growing interest in mainstreaming is also reflected in a sharp rise in scientific publications since 2010, most of which focus on highly developed countries in the Global North (Rogers et al., 2023). 
Despite significant advances in both scientific understanding of and practical guidelines for mainstreaming, evidence suggests that adaptation mainstreaming is still rare in practice (Mogelgaard et al., 2018) with the consequence that adaptation is still not comprehensively addressed across sectors and scales, particularly in urban planning (Reckien et al., 2019)(Grobusch et al., forthcoming). This gap is particularly severe given that many cities in developing countries are particularly exposed and vulnerable to climate change (Dodman et al., 2022) and hence under high pressure to effectively integrate CCA considerations in their development to ensure their sustainable and adaptive growth in the future. However, there is rich evidence that many at-risk cities, for example in Southeast Asia, do not develop in a climate-sensitive(Wannewitz et al., 2024)4) way. Examples are Jakarta's controversial urban development and coastal protection project (Colven, 2017; Garschagen et al., 2018; Wade, 2019)), and Ho Chi Minh City's continued expansion into future flood zones (Storch and Downes, 2011; Duy et al., 2018). (Storch and Downes, 2011)(2011)
Based on a review of conceptual and empirical literature on mainstreaming we argue that five key gaps contribute to the persistent lack of mainstreaming in practice: First, scientific research has produced a wide range of conceptual frameworks, definitions, and conceptions of mainstreaming but there is a lack of harmonization creating a blurry picture with unclarity and conflations around terms and concepts (Adams et al., 2023). However, clarity in definitions and frameworks for mainstreaming adaptation would be needed to allow for its operationalization and assess its effectiveness (Runhaar et al., 2018). Second, there is extensive knowledge about enablers of and barriers to mainstreaming (e.g. (Runhaar et al., 2018; New et al., 2023)) but significantly less on how to create or overcome them respectively (Lyles et al., 2018). Also, practitioner-focused manuals and guidelines from non-academic sources are of little help as they are often lengthy, overly complex, and not aligned with the needs of urban planners (see e.g.(Dalal-Clayton and Bass, 2009; Taylor et al., 2018) Dalal-Clayton & Bass, 2009; Taylor et al., 2018). Third, empirical research largely focuses on case studies in the Global North(Rogers et al., 2023) (Rogers et al., 2023) and it remains unclear if insights are transferable to other world regions and income groups where knowledge about best practices would be needed. Finally, raising criticism on mainstreaming can risk creating contestation about its value for advancing adaptation.
In summary, these knowledge gaps have serious implications for the mainstreaming of adaptation, particularly for political decision-makers and urban planners in at-risk cities in the Global South. They are faced with many co-existing terms and conceptions of mainstreaming and have to choose between a myriad of conceptual frameworks for mainstreaming and its implementation which are either rather broad or overwhelmingly detailed. Particularly for cities in Southeast Asia, case studies, evidence, and best practices for mainstreaming CCA into urban development planning are rare and it is unclear to what extent insights from case studies in the Global North can be transferred to other contexts. Finally, the overarching question if mainstreaming is always the best way forward or if dedicated policies, i.e. policies that exclusively focus on one particular topic, or a mix of both are most effective in advancing urban adaptation remains unanswered. 
This study addresses these gaps by developing a pragmatic mainstreaming protocol for urban policymakers and planners, designed to facilitate the mainstreaming of CCA into urban planning and its implementation. To do so, we built on two central methods: first, we conducted a literature review to assess the current state of research as well as practical guidance on mainstreaming in the field of CCA. The review identified the presented gaps and served as a knowledge foundation to develop the protocol. Second, we applied a two-tiered approach to validate the developed protocol for its utility: We collected empirical data through an online survey among Filippino policymakers and urban planners allowing for a user-based evaluation of the completeness and usability of the developed protocol. In addition, we tested the utility of the protocol in a real-world context. As this research was conducted in the frame of the research project Linking Disaster Risk Governance and Land-Use Planning (LIRLAP), we had the opportunity to test the protocol in one of the project’s pilot studies – Metro Manila, the Philippines - focusing on improving the integration of upgrading and resettlement as adaptation strategies in urban development planning and implementation through mainstreaming. 
Ultimately, this study aims at improving the integration of CCA in urban development planning processes and hence closing the adaptation mainstreaming implementation gap (Mogelgaard et al., 2018; Runhaar et al., 2018; Reckien et al., 2019; Wamsler and Osberg, 2022; Rogers et al., 2023)(Mogelgaard et al., 2018) to facilitate the creation of coherent, climate-sensitive urban futures. 
The remainder of the study is structured as follows. Section 2 provides an overview of the state of knowledge on policy mainstreaming and its implementation in the field of CCA without claiming comprehensiveness. Subsequently, we present the developed LIRLAP protocol for mainstreaming and elaborate on its applicability from a user-centered perspective. Finally, section 5 discusses the protocol in the context of current debates around mainstreaming and draws implications for the case study of Manila and beyond. The paper closes with overarching conclusions about mainstreaming and the way forward.
Mainstreaming climate change adaptation in urban development plans – state of the art and gaps 
The scientific literature on mainstreaming has significantly grown since 2010. Focusing on literature that concentrates on environmental and climate adaptation mainstreaming, including disaster risk governance and risk management, we find that it has largely evolved in four different directions. First, conceptually, many scientific publications focus on categorizing and understanding the different types of mainstreaming. Second, the literature identifies barriers to and enablers of mainstreaming. Third, the literature includes many case studies presenting empirical evidence for mainstreaming processes from different geographical contexts and scales, and lastly, an emergent literature stream questions if mainstreaming is the most effective way forward to better consider CCA in urban development. In the following, we briefly describe these different streams of mainstreaming literature as they represent the theoretical foundation of our scientifically informed but practically applicable mainstreaming protocol.
First stream: Types of mainstreaming and instruments
The literature on mainstreaming concepts and frameworks adopts a wide range of perspectives when conceptualizing and categorizing mainstreaming. Many meta-studies already provide rich overviews of this research field (e.g.(Gupta, 2010; Adams et al., 2023; Bleby and Foerster, 2023)(Gupta, 2010; Adams et al., 2023; Bleby and Foerster, 2023a).
From a process perspective, mainstreaming is often categorized into vertical and horizontal mainstreaming (Wamsler and Pauleit, 2016), each with distinct yet complementary strategies. Horizontal mainstreaming includes add-on mainstreaming, programmatic mainstreaming, and inter- and intra-organizational mainstreaming, while vertical mainstreaming is linked to regulatory, managerial, and directed approaches (ibid.). Besides this, Persson suggests distinguishing between normative, organizational, or procedural mainstreaming (Persson, 2004), while others (Eggenberger and Partidário, 2000) separate substantive, methodological, procedural, institutional, and policy mainstreaming(Eggenberger and Partidário, 2000). 
From an outcome perspective, mainstreaming can be categorized into integrationist or transformative mainstreaming (Gupta, 2010) with the latter being able to foster reorganization and redesign that leads to changes in rules, norms, and institutional setting, described as “mature” mainstreaming (Gupta, 2010; Bleby and Foerster, 2023)(Gupta, 2010; Bleby and Foerster, 2023a). Mainstreaming is also viewed as one of several policy integration approaches, alongside policy harmonization, coordination, and institutionalization (Howlett and Saguin, 2018)(Howlett and Saguin, 2018a). With this merely being a few examples, the diverse categorizations highlight the complexity and multidimensionality of the mainstreaming process. 
This literature also provides a range of typologies of instruments and strategies for mainstreaming. Besides the different strategies mentioned by (Wamsler and Pauleit, 2016a) above, Adams et al. (2024)suggest differentiating disruptive (experimentation, scaling, translation) and anchoring (integration, learning) mainstreaming mechanisms (Adams et al., 2024). ((2023)2023a)) group instruments into regulatory, institutional, and capacity mechanisms. Along similar lines, the IPCC structures its chapter on enabling conditions for catalyzing adaptation and mainstreaming risk management along three categories, namely governance, including legal, policy, and regulatory instruments, knowledge and capacities, and finance (New et al., 2022). 
In summary, this stream of literature provides a wide range of conceptual perspectives on different types of mainstreaming and mainstreaming instruments. It hence grapples with capturing the concept and process of mainstreaming, building a strong foundation for conceptual frameworks and theories related to mainstreaming. Being indispensable for unpacking the often-inflationary use of “mainstreaming” as a concept in policymaking, there is little effort within this stream of literature to harmonize the different conceptions and perspectives. The persisting co-existence of terminologies, concepts, and terms in the conceptualization of mainstreaming, including related terms and analytical tools, leads to conceptual and theoretical ambiguity. For instance, mainstreaming is often interchangeably used with the concept of policy integration(Tosun and Lang, 2017; Adams et al., 2023) (Tosun and Lang, 2017; Adams et al., 2023). In addition, conceptualizations remain quite broad and are difficult to operationalize (Cuevas, 2016b; Howlett and Saguin, 2018)(Cuevas, 2016b; Howlett and Saguin, 2018a).
Second stream: Barriers and enablers
Empirical studies on mainstreaming have identified several key barriers and enablers. Among the most frequently cited barriers (for a full list see Error! Reference source not found.) are ineffective or insufficient communication, coordination and collaboration between stakeholders across hierarchies and sectors(Macchi and Ricci, 2016; Lyles et al., 2018; Boezeman and De Vries, 2019; Ahenkan et al., 2021; New et al., 2022) (Macchi and Ricci, 2016; Lyles et al., 2018; Boezeman and De Vries, 2019; Ahenkan et al., 2021; New et al., 2023), insufficient or inaccessible data, e.g. about the spatial distribution, frequency and intensity of climate impacts in cities (Lyles et al., 2018; Ahenkan et al., 2021; Bleby and Foerster, 2023)(Lyles et al., 2018; Ahenkan et al., 2021; Bleby and Foerster, 2023a), as well as limited technical, analytical and organizational capacity(Dalal-Clayton and Bass, 2009; Howlett and Saguin, 2018; Pieterse et al., 2021; García Sánchez, 2022; Bleby and Foerster, 2023) (Dalal-Clayton and Bass, 2009; García Sánchez et al., 2018; Howlett and Saguin, 2018a; Pieterse et al., 2021; Bleby and Foerster, 2023a)(Cuevas, 2016b; Boezeman and De Vries, 2019). Also lacking or inaccessible funding, and lacking resources in terms of time and personnel function as barriers to mainstreaming (Cuevas, 2016b; Boezeman and De Vries, 2019). Finally, lacking incentives and lacking political support and consequently leadership in mainstreaming represent challenges for mainstreaming(Macchi and Ricci, 2016; Chakrabarti, 2017; Lyles et al., 2018; Runhaar et al., 2018; Boezeman and De Vries, 2019; Pieterse et al., 2021; García Sánchez, 2022) (Macchi and Ricci, 2016; Chakrabarti, 2017; García Sánchez et al., 2018; Lyles et al., 2018; Runhaar et al., 2018; Boezeman and De Vries, 2019; Pieterse et al., 2021).
Based on the synthesis of various mainstreaming studies, the IPCC’s Sixth Assessment Report (New et al., 2022) presents a rich overview of enabling conditions categorized under governance, knowledge and capacity, and finance. To just give a few examples, it is argued that climate legislation such as laws, regulations, and standards including climate considerations can facilitate mainstreaming adaptation. Similarly, policies, plans, and strategies dedicated to climate issues are important levers for mainstreaming. Beyond formal and legally binding enabling factors, the chapter highlights the role of voluntary and non-legally required actions such as the consideration of social and environmental factors in decision-making in different sectors (New et al., 2023). The consideration and integration of different knowledge systems, the co-production of knowledge as well as stakeholders’ capacities and motivations are described as essential for facilitating mainstreaming. Lastly, data availability and finances represent important enabling conditions (ibid.). 
This stream of literature presents valuable insights into barriers and enabling conditions for mainstreaming. However, from a practical point of view, it often falls short in providing practical guidance on how to effectively overcome barriers and create the described enabling conditions (Lyles et al., 2018).
Beyond this, non-academic actors such as NGOs and international organizations have developed toolkits particularly focusing on practitioners to guide mainstreaming efforts(Dalal-Clayton and Bass, 2009; Olhoff and Schaer, 2010; Chakrabarti, 2017; Taylor et al., 2018) (e.g. Chakrabarti, 2017; Dalal-Clayton & Bass, 2009; Olhoff & Schaer, 2010; Taylor et al., 2018). They are meant to raise awareness and practically guide decision-makers and urban development planners in integrating climate change concerns in all sectors involved in urban development as well as across scales and hierarchies. Their contributions to the field of mainstreaming research and implementation are not yet fully acknowledged in the scientific literature, nor is academic knowledge adequately feeding into these practical manuals. At the same time, these manuals are oftentimes overly detailed and do not consider planning processes and needs of urban planners, limiting their practical use for them and other stakeholders. 
Third stream: Case studies
This stream of literature provides a vast variety of examples for mainstreaming processes and outcomes in different geographical locations and scales, including meta-analyses with regional(Reckien et al., 2019) (Reckien et al., 2019) and global(Rogers et al., 2023) (Rogers et al., 2023) scope. Comprehensively summarizing this field of research is beyond the scope of this study, however, it can be stated that case studies differ in the topics and approach for mainstreaming, the scale they focus on, and the geographical location. Topics for mainstreaming reach from concrete topics such as mainstreaming nature-based solutions to broader perspectives like mainstreaming environmental considerations(Adelle and Russel, 2013; Adams et al., 2023) (Adelle and Russel, 2013b; Adams et al., 2023) or very generally mainstreaming adaptation into, for instance, urban development planning (Macchi and Ricci, 2016)(Macchi and Ricci, 2016), rural municipal planning(Pieterse et al., 2021) (Pieterse et al., 2021), the housing sector(Boezeman and De Vries, 2019; ten Brinke et al., 2022) (Boezeman and De Vries, 2019; Ten Brinke et al., 2022) or land-use planning(Cuevas, 2016b) (e.g. S. C. Cuevas, 2016). Geographically, there is a concentration of case studies from high-income countries, particularly in Europe, Australia, and the United States, with a strong emphasis on urban contexts(Rogers et al., 2023) (Rogers et al., 2023). Their transferability to other regions and contexts such as Asia and Latin America where case studies are scarce, is questionable. We found only a few case studies from Asia such as biodiversity mainstreaming in Singapore and Mumbai(Sen and Dhote, 2023) (Sen and Dhote, 2023), or land-use planning in the Philippines (Cuevas, 2016b)(Cuevas, 2016b).
In summary, while there is a wealth of empirical research on mainstreaming, it is heavily skewed towards cities in the Global North. This creates a significant research gap, especially given the greater challenges of governing urban adaptation in highly vulnerable cities in the Global South, where urbanization, climate impacts, and limited capacities compound the difficulty of mainstreaming adaptation.
Fourth stream: Mainstreaming versus dedicated policies
Recently, critiques of mainstreaming have grown, highlighting its risks and questioning its effectiveness. Some argue that mainstreaming might reinforce established logics where innovation is required and that it can depoliticize adaptation into technocratic decisions(Schipper et al., 2022) (Schipper et al., 2022) or blur policy scope(Reckien et al., 2019) (Reckien et al., 2019). (2021)(2021) questions whether mainstreaming is always the best way to address complex challenges as there are good reasons for having specialized entities being responsible for specific topics. Furthermore, he argues that mainstreaming can take away healthy competition between topics and reduce – sometimes useful – redundancies (Candel 2021)(Candel, 2021). Given limited evidence for both, the success and the disadvantages of mainstreaming, particularly from different regional contexts and scales, its effectiveness remains contested.
Mainstreaming definition and Protocol development
Building on the mainstreaming literature, this study understands mainstreaming as a dynamic, multi-level, and multi-stakeholder process that aims at the informed integration of a topic of interest into all areas of policy-making(Ayers et al., 2014) (Ayers et al., 2014). It brings marginal topics of cross-cutting character to the center of political attention(Gupta, 2010; Adams et al., 2023) (Gupta, 2010; Adams et al., 2023). Mainstreaming is one instrument to pursue policy integration(Howlett and Saguin, 2018) (Howlett and Saguin, 2018a); it is a process of re-designing and re-organizing existing policies, institutions, and structures to achieve a more integrated and improved “normal” (Bleby and Foerster, 2023); i.e. to transform a system towards a new normal without radical changes (Adams et al., 2024). Mainstreaming CCA therefore can be considered a long-term policy process that pursues the informed integration of climate change risks into all existing policies, institutional frameworks, and decision-making structures. The process of mainstreaming therefore requires a high level of political capacity due to negotiations needed to agree on common goals, instruments, and responsibilities (Howlett and Saguin, 2018).
Given this complexity, many existing conceptual frameworks suggest breaking down the process into different phases and sub-processes to reduce complexity and allow for coherent planning. Our suggested protocol adopts the same perspective and roughly follows the structure of well-established mainstreaming frameworks (Olhoff and Schaer, 2010; Taylor et al., 2018)(e.g. Olhoff & Schaer, 2010; Taylor et al., 2018), but with one important difference: unlike many other frameworks, manuals, and guidelines for mainstreaming, key elements of the process are based on scientific findings. Most importantly, we operationalized them through concrete questions and to-dos in a checklist (see Error! Reference source not found.) aiming at providing a pragmatic and user-friendly planning tool and implementation guidance to decision-makers and urban planners.
In the following, we briefly describe the mainstreaming protocol (Figure 1) with selected examples from the checklist. Before, it shall be mentioned that the mainstreaming process is embedded in overarching conditions that we argue to be important throughout planning and implementation. The envisioned changes to be mainstreamed need to be based on context-specific evidence to ensure they are locally grounded and have been proven successful solutions (Adams et al., 2024). Policy coherence across sectors and scales should be at the center of attention throughout the process to avoid redundancies and gaps (Aleksandrova, 2020). The envisioned changes need to be planned long-term and in a participatory and collaborative manner to increase acceptance and sustainability (Aleksandrova, 2020; Adams et al., 2024). Finally, monitoring the effects of mainstreaming and developing sound evaluation systems to assess both success and failure are key to the effectiveness of mainstreaming (Ahenkan et al., 2021).
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Figure 1: Protocol for mainstreaming
Coming to the mainstreaming process and its elements as visualized in Figure 1, we understand it to compose of four phases: Policy formulation, planning, resource allocation, and implementation.
(Adams et al., 2024)(Aleksandrova, 2020)(Aleksandrova, 2020)(Aleksandrova, 2020; Adams et al., 2024)(Aleksandrova, 2020; Adams et al., 2024a)(Ahenkan et al., 2021)Policy formulation (awareness raising, assessment of context and gaps, vision and goals)
When a problem such as the comprehensive integration of adaptation in urban planning is identified, the first step is to raise awareness among stakeholders(Nassef, 2012; Ahenkan et al., 2021; New et al., 2022) (Nassef, 2012; Ahenkan et al., 2021; New et al., 2023). This ensures that everyone understands the importance of the issue and their role in addressing it. Awareness-raising fosters collective commitment and highlights the relevance of adaptation for various sectors, ensuring all key aspects are considered in the next steps (ibids.).
The next task is to assess the current context(Aleksandrova, 2020) comprehensively (Aleksandrova, 2020), i.e. in all its dimensions (social, political, environmental, economic, cultural). This involves identifying both formal (policies, regulations) and informal (norms, practices) systems, and pinpointing gaps, redundancies, or mismatches. The goal is to develop a clear understanding of the current situation to have a sound knowledge basis regarding all involved subsystems for the mainstreaming process (Candel, 2021). In the checklist, this is covered through the following questions: “What are existing formal (institutions, policies, legislation, regulation, financing, etc.) and informal (traditions, norms, practices) settings of the context the mainstreaming should improve?” And “What are inter-linkages and where are problematic gaps, redundancies, or mismatches?” Besides these, users are provided with concrete To-dos such as “Develop an evidence-based overview of the context (environmental, social, economic, cultural; institutional, legal, political; norms, traditions, practices)” and “Have an overview of existing gaps, redundancies and/or mismatches”.
The context assessment and identified gaps serve as input to discuss the objective of the mainstreaming process with all relevant stakeholders (Bleby and Foerster, 2023). In a joint effort, stakeholders should set an overarching clear goal (Candel, 2021), determine a core team to work out the mainstreaming process (Taylor et al., 2018), and develop a cooperation structure for those not constantly involved (Linke et al., 2022). Together, the joint goal, which is aligned to the vision, the core team, and the cooperation structure help to align stakeholders and ensure communication, cooperation, and collaboration between stakeholders, preempting many mainstreaming barriers.
Planning (prioritization, integration, entry points)
The second phase of mainstreaming, "Planning," begins once the context is assessed, gaps are identified, stakeholders are involved, and a clear goal is set. This phase focuses on prioritizing key gaps, deciding how to address them, and identifying entry points for integration.
Typically, more than one gap or issue will emerge from the context assessment, but not all can be tackled through the mainstreaming process. In the case of mainstreaming climate adaptation into urban planning, various risks could be addressed. However, since addressing all issues at once is often impractical, prioritization is key (Taylor et al., 2018). Risks, issues, and gaps should be ranked considering factors such as urgency and stakeholder needs but also potential co-benefits. Most importantly, all involved stakeholders need to agree on a shared prioritization of issues that need to be most urgently addressed through mainstreaming. For this, evaluation criteria such as urgency, reach, and co-benefits need to be determined and discussed against each other with all involved stakeholders to negotiate the final choices.
Once the most critical gap is selected, the next decision is whether it should be integrated across sectors and scales or addressed through a dedicated plan, policy, or institutional change (Candel, 2021). For example, if a specific aspect of urban planning requires focused regulation, it might be best handled through a separate policy. On the other hand, if integration into existing frameworks is feasible, this would ensure a more coordinated, cross-sectoral response. The decision will depend on the potential for integration and the specific nature of the gap. In the checklist, this is addressed through the following questions: “What is the potential for integrating the mainstreaming topic across sectors/organizational structures/scales?”, “Is there a need for establishing a dedicated plan/ policy/ structure/ institution for the topic?” and “Can an existing M&E framework be used for M&E or is it necessary to develop a new one?”. The concrete To-Dos linked to it are “Decide about whether to integrate or develop a new, separate plan/policy/structure.” And “Identify a suitable M&E structure, including indicators, timeframes, and responsibilities.”.
If mainstreaming is the preferred approach, the next step is identifying entry points(Dalal-Clayton and Bass, 2009; Nassef, 2012) (Dalal-Clayton and Bass, 2009; Nassef, 2012)— i.e. points to introduce change to the existing system; in other words, they represent windows of opportunity within existing systems where changes can be introduced. These entry points could be administrative, legislative, or institutional, depending on the context. For instance, in the example of urban planning, a change to an existing building code (legislative change) could ensure that new constructions are more climate-resilient. Similarly, changing the mandates of existing authorities could introduce change (institutional). Which entry points are most promising for introducing change is highly context-specific. Therefore, the context analysis from the beginning plays an important role, as well as the engagement of various stakeholders to assess which entry points are most promising for introducing change in an effective and sustainable way.
Resource allocation (Instruments, actors, institutions and their roles and responsibilities)
The third phase of mainstreaming begins once promising entry points for integration have been identified. This phase focuses on selecting and allocating the appropriate resources—both instruments and actors—to bring the planned changes into effect.
For this, it first needs to be determined which instruments should be employed to bring the envisioned changes to the ground. Instruments can be distinguished into several categories: legal, policy and regulatory instruments, financing, knowledge and capacity building, and catalyzing conditions (New et al., 2022)(New et al., 2023). The IPCC(New et al., 2022) (New et al., 2023) calls them enabling conditions for mainstreaming CCA into development planning (ibid.). The wide range of different instruments that fall into the listed categories are concrete tools that will drive the mainstreaming process and bring changes to the ground. Their design, application and effect are very context-specific and may evolve very different in different settings, structures, and scales. Therefore, the exchange of what has worked, and evidence-based knowledge is essential for the selection of instruments. Despite being context-specific, many empirical studies have proven legislative instruments and finances to be a valuable tool to realize change(García Sánchez et al., 2018) (e.g. García Sánchez et al., 2018)). Concrete To-Dos for the planning phase include for example “Identify multiple instruments (if possible) from different categories.”, “Link them to the entry points.”, “Develop pilots/experiments to test or simulate their feasibility (implementation, financing, acceptance).” And “Discuss and adjust the selected instruments with all relevant stakeholders.”
Once instruments for the identified entry points are determined, their implementation largely depends on clearly defined roles and responsibilities of involved actors. Therefore, a joint decision on who takes on which role in both, the mainstreaming and the changed structures later on is key and needs to consider current mandates, capacities, and liabilities. This ensures stakeholders are aware of, accept, and meet their roles and responsibilities in the long term (Doshi and Garschagen, 2024)(Doshi and Garschagen, 2024).
Implementation (implementation, M&E)
The implementation phase of a mainstreaming process is a critical stage where the planned changes are put into action, ideally leading to tangible outcomes. It begins with developing a detailed work plan (UNDP-UNEP Poverty-Environment Initiative, 2011), which includes a timeline, clearly defined responsibilities, and thresholds for evaluating progress. This plan is essential to ensure the effectiveness of the mainstreaming efforts, providing a structured approach to guide the process. A key consideration at this stage is whether to introduce pilot projects (Bleby and Foerster, 2023), which allow for testing certain changes through experimentation. If pilots are deemed useful, specific timelines and indicators must be established to assess their success before scaling up.
Ensuring that all stakeholders have the necessary capacities and knowledge to implement and maintain the planned changes is another vital aspect of this phase (New et al., 2022). Capacity-building efforts may be needed to equip actors with the skills and understanding required for successful implementation. Coordination is also crucial throughout the implementation process. An oversight body should be in place to guide and support implementers, particularly in navigating challenges such as entrenched norms, established practices, or power dynamics that could hinder progress (Macchi and Ricci, 2016).
Another important sub-component that must be addressed during the implementation phase is resource mobilization. However, it differs from finance as an instrument in that it is meant to fund the changes, i.e. provide resources of any kind (e.g. financial, technical, human) for the different roles involved in mainstreaming. That is mainstreaming enablers, designers, and connectors before it comes to the actual implementation ((Adams et al., 2023).
Once the changes have been implemented, they must be officially adopted to provide both planning and implementation security. Official adoption raises awareness among stakeholders, ensures accountability, and fosters a long-term commitment to the changes (Taylor et al., 2018)).
Finally, the implementation phase concludes with a focus on monitoring and evaluation. This stage ideally builds on existing structures (see process element on integration), but these need to be adapted to fit the new context and ideally cover both, process and outcome of mainstreaming (Taylor et al., 2018)). Ongoing exchange and mutual learning are essential components of this phase, allowing stakeholders to reflect on progress and share insights. Monitoring and evaluation should not only measure the effectiveness of the changes but also assess policy coherence, focusing on both outputs (such as policy change) and outcomes (changes in practices) (Runhaar et al., 2018)(Runhaar et al., 2018).
Validation of the applicability of the mainstreaming protocol 
To validate the usefulness and applicability of the protocol, we made use of the research project under which the protocol was developed. The LIRLAP project focused on linking disaster risk governance and land-use planning with a particular focus on the mainstreaming of adaptation in urban development planning.
One of LIRLAP’s case study cities was Metro Manila, the capital region of the Philippines, which serves as the political, economic, and educational center of the country Highly prone to various natural hazards and challenged by urbanization, the urban region is under high pressure to adapt – particularly considering its most vulnerable residents living in highly exposed informal settlements across the city. While the Philippines have advanced governance structures, including integrated approaches to disaster risk reduction and CCA since many years(Lasco et al., 2009; Cuevas, 2017), challenges in governing informal settlement upgrading and/or relocation as urban adaptation measures persist (Du et al., 2022; Lauer et al., 2024)
In September 2024, we conducted a policy workshop with representatives from various government and non-government agencies and institutions involved in upgrading and resettlement in Manila. We used the opportunity to validate the usefulness of the protocol in two ways: Frist, we conducted an online survey among participants for a rapid assessment of the comprehensiveness, usability and utility of the protocol and checklist from a user perspective. The survey was sent out to the target participants prior to the mentioned workshop to prepare them and receive first feedback. Second, we used the structure of the protocol to moderate and guide the workshop’s group sessions. 
Online survey evaluation
The online-based, rapid, and user-focused evaluation of the protocol composed of four central questions around 1. its completeness, 2. order of the elements, 3. if respondents found the combination of an overarching protocol and more detail checklist useful and 4. if respondents would use the protocol for mainstreaming. 
Overall, the evaluation yielded very positive responses. All respondents agree that the protocol covers all relevant elements that should be considered in a holistic mainstreaming process (N=18), and all but one respondent confirm that the order of the elements is realistic. One respondent suggests shifting the “resource allocation before planning (easier to plan when you know the budget and the limits)”; given that this was only brought up once, we kept the original order.
A majority of respondents find the dedicated sections and guiding questions in the checklist, which accompanies the mainstreaming protocol, helpful (see table 1). What they evaluated as very helpful are the concrete to-dos listed in the checklist (see table 1).
[bookmark: _Ref200625450]Table 1: Evaluation of the checklist accompanying the protocol
	 
	very helpful
	helpful
	not helpful
	don't know

	Having dedicated sections for each term mentioned in the LIRLAP Protocol figure is …
	5
	12
	0
	1

	Having guiding questions instead of text-book explanations for each topic/term is …
	6
	11
	0
	1

	Having concrete to-dos for all components of the LIRLAP Protocol is …
	10
	7
	0
	1

	Having a visual figure combined with a checklist is …
	8
	9
	0
	1


Finally, six out of 18 respondents confirmed that they “would definitely build on it [the protocol and checklist] to structure the work process” if they had to implement a mainstreaming process. Another eight stressed, that they “would consider it as helpful, but I [they] have other supportive material to build on for mainstreaming, too.”. Only three respondents were unsure how it could be useful for them. None of the respondents answered that they would not use it if they had to implement a mainstreaming process.
Application during the policy workshop as a guiding tool for planning
The policy workshop, which took place on September 17th, 2024, in Metro Manila, aimed at improving the consideration of upgrading and resettlement in urban development planning. The 35 participants were from National Government Agencies, Local Government Units and Communities, Civil Society Organizations, and Academia; involved in various sectors of urban planning in the Philippines. Besides introductory presentations on the context of mainstreaming and the protocol, the participants engaged in two active group work sessions to first prioritize suggested mainstreaming entry points and second develop one option into a full-blown mainstreaming approach, with a particular focus on instruments, actors and responsibilities, as well as workplans and financing given time constraints. During the sessions, the participants were provided with the mainstreaming protocol and checklist, announcing it as planning tools that can guide their brainstorming process. Moderators were instructed to use the elements of the protocol as a structure to visualize the outcomes of the sessions. Researchers of the project were present in each of the sessions. The evaluation of the utility of the protocol and checklist builds on their respective participant observations, which were exchanged in meetings after the workshop.
During the group work sessions, the protocol's categories provided a valuable tool for guiding the brainstorming process. Observers highlighted that the protocol was particularly effective in breaking down the development of mainstreaming solutions into manageable components, enabling participants to approach the task more systematically. This structured approach not only facilitated thinking about solutions but also encouraged their integration with existing policy structures, legislation, and institutions.
Another notable strength of the protocol was its ability to reveal specific challenges in the mainstreaming process. It helped lay bare issues such as financial constraints, conflicting stakeholder priorities, and differing opinions, allowing participants to discuss and address these openly. Additionally, the protocol served as a safeguard to ensure that critical elements of the process were not overlooked, fostering more comprehensive discussions that allow for the development of more realistic and holistic solutions. The tool also proved beneficial in building capacity among participants who were less accustomed to working in such contexts, enhancing their ability to contribute meaningfully. 
However, observers noted that the accompanying checklist was not utilized during the sessions, likely because it was too detailed and not well-suited for joint development processes. Despite this limitation, the protocol itself was deemed a helpful and effective instrument for mainstreaming efforts.
Discussion
As we showed, there is a rich body of literature on mainstreaming in the field of CCA and environmental policies. Despite growing knowledge, gaps in a harmonized understanding and conceptualization of mainstreaming persist ((Adams et al., 2023), evidence proving the success of mainstreaming is scarce and geographical biases leave gaps in knowledge about mainstreaming in highly at-risk cities (Rogers et al., 2023). In addition, pragmatic and user-centered guidance for implementing mainstreaming processes is lacking. Against the background that mainstreaming is suggested as a valuable opportunity to integrate dedicated (narrow-scope) adaptation plans and policies across sectors and scales in urban development (Lyles et al., 2018; Reckien et al., 2019) and hence advance urgently required urban adaptation, these gaps are worrisome; especially considering the blanks in at-risk cities in the Global South.
While this paper contributes little to harmonizing the wide variety of different terms and concepts of mainstreaming, we argue that pragmatic guidance (New et al., 2022)is similarly important{Citati(New et al., 2022)on}e. Only once more mainstreaming processes get implemented up to the point where they cause tangible outcomes, we can better evaluate if mainstreaming can successfully advance on the ground adaptation. Conceptual and theoretical advances in the field of mainstreaming are predominately contributing to the analysis and evaluation of existing mainstreaming processes, which is important but only the second step after implementing them. To illustrate: Whether classifying a mainstreaming process as integrative or transformational (Gupta, 2010), or normative, organizational or procedural (Persson, 2004), is more relevant for analytical purposes but not necessarily for the decision-maker who aims at implementing it. 
Above all, we aimed to provide scientifically informed practical guidance for practitioners and decision-makers in planning and implementing a mainstreaming process. Easy-to-understand and user-focused guidance has proven useful in other contexts, e.g. the formulation of national or international climate frameworks to guide decision-makers’ climate actions or guidelines that help translate national climate action to sub-national levels (New et al., 2022)). 
The proposed mainstreaming protocol bridges the gap between science and practice. While making use of existing mainstreaming manuals that focus on practical applicability(Dalal-Clayton and Bass, 2009; Olhoff and Schaer, 2010; Taylor et al., 2018) (e.g. Dalal-Clayton & Bass, 2009; Olhoff & Schaer, 2010; Taylor et al., 2018), our protocol differs from such guidelines in three distinct ways: first, it is based on sound scientific findings on mainstreaming, particularly enablers and barriers(Cuevas, 2016a; Runhaar et al., 2018; New et al., 2022) (Cuevas, 2016a; Runhaar et al., 2018; New et al., 2023) as well as scientifically identified elements and processes of mainstreaming(Wamsler and Osberg, 2022; Adams et al., 2023) (Wamsler and Osberg, 2022; Adams et al., 2023). Second, it is concise, user-focused, and pragmatic to ensure its applicability. We put a particular emphasis on unpacking the most crucial points in a mainstreaming process. That is, one, to decide whether mainstreaming is the most effective way forward (Candel, 2021), and two, to address implementation challenges (Mogelgaard et al., 2018). Concerning the former, a dedicated “to do” raises awareness and calls for sound consideration of this question. The latter is concretely addressed through questions and to-dos for the selection of instruments, the joint determination of roles and responsibilities, and the effective implementation, including pilots, workplans for planning, and stakeholder engagement. With this, we hope to guide users such as urban planners and decision-makers in overcoming scientifically identified barriers to mainstreaming and practically realizing enabling environments for change through mainstreaming. Third, to ensure the applicability of the mainstreaming protocol, we conducted an online-based evaluation answered by potential users. It directly assessed how potential future users evaluate the completeness and utilization of the mainstreaming protocol, with positive results. The results were validated through an indirect evaluation of the protocol’s use through its application during a workshop with potential users in Metro Manila. Respondents deemed it comprehensive and valuable as an alone-standing or complementary tool for planning and implementing mainstreaming processes. Such user-centered evaluation is rare in the context of mainstreaming guidelines to our knowledge, despite evidence proving that stakeholder involvement in such processes is crucial for the uptake of such tools (Palutikof et al., 2019)(Palutikof et al., 2019). The user-centered evaluation is an initial step in the direction of co-design of a mainstreaming tool.
The application to the example of Metro Manila has proven the protocol’s utility in two ways. First, it was useful for participants as an analytical tool to lay open that adaptation is already widely considered, i.e. mainstreamed in the city’s urban planning. The context assessment in fact revealed that it is a highly over-regulated context in which policy incoherence and redundancies lead to confusion and administrative overload (Liss, et al., forthcoming) which ultimately hinder the implementation. Second, the mainstreaming protocol helped users to address this challenge by guiding them in the process to reduce incoherences across sectors, scales, and actors. Participants identified entry points, i.e. windows of opportunity, in the existing structures to introduce change. Following the protocol, they discussed amendments to existing laws, financial mechanisms, institutional mandates, and policy plans as instruments for facilitating the implementation of mainstreaming in the context of urban planning. The discussions revealed that no new legislation is needed in Metro Manila; instead streamlining of different regulations, laws, mandates, and financial mechanisms appeared as more useful to facilitate better adaptation action. The identification of streamlining as a potential solution to the highly regulated urban development processes in Metro Manila was realized through the cooperation of the various stakeholders guided by the protocol’s elements. Jointly discussing visions, entry points, instruments, and roles and responsibilities of stakeholders revealed that instead of gaps in mainstreaming, the urban planning context already comprehensively considers various CCA measures, which has led to overregulation and high levels of complexity in regulations and processes of urban planning. Streamlining existing regulations, processes, and mandates is therefore key for more coherent urban planning processes and implementation. The outcome shows the usefulness of the protocol as an analytical lens and guidance for the users to understand the context, identify opportunities, and address them through coherent and jointly planned solutions that build on existing structures.
Despite being validated in Metro Manila, the protocol is also applicable beyond the case study as it is sufficiently abstract to be widely applied. At the same time, it is still concrete enough to practically guide implementers through questions and to-dos through the process without being prescriptive. Rather, the protocol allows them to decide upon the level of integration most effective for advancing adaptation in their particular context. The protocol does not suggest analytical categories (transformations, normative, etc.) but leaves users choices to design their process in an effective, yet pragmatic way. We strongly encourage future testing and application to other contexts to further validate the protocol’s utility as an analytical lens and guiding tool.
Conclusion
How to best consider and implement adaptation in urban development planning largely depends on the context. If a dedicated approach with specialized institutions, a fully mainstreamed approach with cross-sectoral integration of adaptation or a mix of the two, i.e. a combination of mainstreamed and dedicated adaptation policies are the way forward for advancing CCA in cities is influenced by many factors including among others the urban governance structure in place, cultural as well as political aspects. Therefore, more effective and pragmatic guidance on coherent policy planning and how to translate policy mainstreaming into mainstreamed actions is urgently needed. Particularly, decision-makers at sub-national scale are at the forefront of bringing policies and plans into being(Uittenbroek et al., 2013; Runhaar et al., 2018), hence capacitating them with adequate tools is essential. 
Our proposed mainstreaming protocol addresses this need. Being user-focused and scientifically informed, the protocol and checklist can guide the planning of policy mainstreaming and its implementation. Its value for practitioners was confirmed through a user-centered online evaluation. Besides, its initial application in Metro Manila showcased how the protocol and checklist can serve as an analytical tool for assessing the state of mainstreaming, representing an added value beyond the case study and its practical application in the realm of research, policy design, and implementation.
This timely contribution helps to bridge the gap between science and practice in the field of mainstreaming adaptation (Runhaar et al., 2018; Reckien et al., 2019; Wamsler and Osberg, 2022; Rogers et al., 2023)into development planning. We suggest the proposed protocol to be a steppingstone for both, enhancing adaptation mainstreaming in urban planning and practice and creating momentum for more research on adaptation mainstreaming – particularly in cities in the Global South. For the latter, the protocol and checklist can provide a valuable analytical lens.
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	Element
	Sub-elements
	Questions
	To do

	Policy formulation
	Awareness raising
	Advocacy
	Are potential stakeholders informed about the current state and pending problems?
	· Sensitize stakeholders for the mainstreaming context
· Create awareness for the need for change
· Build partnerships between stakeholders


	
	
	Creating awareness
	Are potential stakeholders aware of the pending problems?
Are relevant stakeholders in contact?
	

	
	Assessment of context and gaps
	Assessment of context (political, social, environmental, economic, cultural)
	What are existing formal (institutions, policies, legislation, regulation, financing, etc.) and informal (traditions, norms, practices) settings of the context the mainstreaming should improve? 
What are inter-linkages and where are problematic gaps, redundancies, or mismatches?
	· Develop an evidence-based overview of the context
· Environmental, social, economic, cultural
· Institutional, legal, political
· Norms, traditions, practices
· Have an overview of existing gaps, redundancies and/or mismatches

	
	
	Problem identification
	Considering the identified gaps, what is the concrete problem that should be tackled with the mainstreaming process?
WHY is mainstreaming needed?
	

	
	Vision and goals
	Objective 
	WHAT are the identified gaps?
WHAT should be mainstreamed to address them?
	· Determine what should be mainstreamed to effectively address the identified gap, redundancies and/or mismatches.

	
	
	Direction
	HOW should the mainstreaming happen: Which considerations should be mainstreamed into what? 
	· Determine the direction of the mainstreaming.


	
	
	Stakeholders
	WHO will be the core team kick-starting the mainstreaming process?
WHO are the stakeholders that need to be considered in the mainstreaming process?
	· Create a core team.
· Map all relevant stakeholders.
· Invite all to be part of the process.
· Ensure collaboration throughout the process.

	
	
	Goal(s)

	What is the final goal once the mainstreaming is successfully implemented?
	· Jointly define goal(s)/outcomes the mainstreaming should achieve.

	
	
	Scale
	At which scale should the mainstreaming happen?
Shall the mainstreaming be within (horizontal) or across (vertical) scales? Or both?

	· Based on the determined goals, identify the scale the mainstreaming should be applied to.
· If only horizontal or vertical mainstreaming is envisioned, ensure coherence across scales.

	Planning
	Prioritization
	Urgency
	Which of the goals need to be most urgently met? 
	· Develop a list of goals sorted by priority that all stakeholders agree to.


	
	
	Consideration of different stakeholders’ needs
	Who prioritizes which goals?
How can different priorities be aligned?
	· 

	
	Integration
	Weighing options for integration vs. creating a new/alone-standing policy/ plan…

M&E obligations
	What is the potential for integrating the mainstreaming topic across sectors/organizational structures/scales?
Is there a need for establishing a dedicated plan/ policy/ structure/ institution for the topic?
Can an existing M&E framework be used for M&E or is it necessary to develop a new one?
	· Decide about whether to integrate or develop a new, separate plan/policy/structure.
· Identify a suitable M&E structure, including indicators, timeframes, and responsibilities.

	
	Potential entry points
	Administrative (national, sub-national or city)
	Are there administrative structures or processes the mainstreaming can be anchored in?
	· Identify one or several entry points.
· Make sure the entry points are harmonized with the goals, and scale of the envisioned mainstreaming process.
· Validate the selected entry points with all relevant stakeholders.


	
	
	Sectoral
	Are there sectoral structures, bodies, or institutions the mainstreaming can be linked to?
	

	
	
	Institutional
	Are there institutions or institutional structures the mainstreaming process can be embedded in?
	

	
	
	Legislative
	Are there rules, regulations, provision, or laws that can be tapped to facilitate the mainstreaming?
	

	Resource allocation
	Instruments
	Legal, policy and regulatory instruments 
	Can strategies, policies, or plans be changed or introduced to facilitate the mainstreaming? 
Can legislation (laws, legally binding requirements, provisions) be used to enforce mainstreaming? E.g., can climate legislation be used to mandate actors, foster cross-sectoral cooperation, or align current practices with the topic that is mainstreamed?
Can standards or regulations (e.g., building codes) be changed or introduced to enforce the mainstreaming?
	· Identify multiple instruments (if possible) from different categories.
· Link them to the entry points.
· Develop pilots/experiments to test or simulate their feasibility (implementation, financing, acceptance).
· Discuss and adjust the selected instruments with all relevant stakeholders.


	
	
	Finance
	Can public or private finance be allocated to enforce the mainstreaming?
Can a dedicated fund be developed or tapped to enforce the mainstreaming?
Can existing funding structures be used to finance the mainstreaming?
Can international funding schemes facilitate the mainstreaming? 
	

	
	
	Knowledge and capacity
	Which knowledge systems exist?
How can the co-production of knowledge be ensured?
How and which type of capacity building is needed for whom to enforce the mainstreaming?
Which information systems are in place to inform stakeholders?
	

	
	Actors, institutions, and their roles
	Enablers, designers, connectors, implementors
	Which roles can be taken up by which actor/stakeholder?
What do the specific roles entail in terms or responsibilities?
Are the determined roles able to fulfil their responsibilities on the long term?
	· Jointly with involved stakeholders, attribute roles.
· Identify and determine responsibilities different roles must fulfil.
· Ensure long term planning and availability of capacities.


	Implementation
	Implementation
	Workplan 
	Which tasks need to be fulfilled by whom until when?
	· Prepare a detailed workplan with timelines and responsibilities.
· Decide about experimentation and include the pilots in the work plan, incl. timelines and indicators for success.
· Identify existing capacities and needs among all involved stakeholders; address the gaps.
· Determine an oversight institution and contact points to share them with all involved stakeholders.
· Assess and mitigate potential conflicts arising from changes in practices and power relations.
· Identify and determine funding sources for the mainstreaming process and long-term changes.
· Advance formal adoption of changes.


	
	
	Implementation of pilots/
experimentation
	Is there a need to test different options for mainstreaming (i.e., different instruments)?
What are indicators for success of the pilot study? 
How long should the pilot studies run before the final implementation?
	

	
	
	Capacity building among implementers
	Is there sufficient theoretical and operational knowledge among the implementers?
	

	
	
	Oversight and contact point for implementers
	Who oversees the implementation? 
Does everybody know who can be addressed in case of questions or problems?
	

	
	
	Overcoming established practices and norms
	Are existing practices and norms hindering the envisioned mainstreaming process?
How can they be overcome?
	

	
	
	Resolving power struggles
	Will power structures change in the course of the mainstreaming process?
	

	
	
	Resource mobilization
	How are resources for the implementation and capacity development accessed to facilitate the implementation?
Who is doing it?
	

	
	
	Adoption of new/altered policies/plans/
structures
	Are the new/altered plans/policies/structures formally adopted?
Is everybody aware of the changes?
	

	
	Evaluation and learning
	Exchange and learning
	Are there structures that allow for cross-sectoral exchange during the implementation process and beyond?
	· Create formalized and informal opportunities for cross-sectoral exchange.

	
	
	Coherence 
	Are there any redundancies or gaps evolving during the mainstreaming process?
	· Duly assess if redundancies or gaps evolved due to mainstreaming.

	
	
	Progress
	What are suitable indicators to assess progress and effectiveness?
What are suitable timeframes to take stock?

	· Identify suitable indicators to track progress.
· Identify suitable indicators to track the effectiveness of the mainstreaming (milestones as interim goals?).
· Have a system in place to track finances.
· Dissemination of evaluation reports for learning.

	
	
	Effectiveness
	
	

	
	
	Finance tracking
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