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INTRODUCTION

The benefits and impacts that nature-based solutions (NBS) provide on the relationships between people and nature are widely recognized (Raymond et al., 2017). The NBS concept advocates the inclusion of a broad range of relevant actors in decision making (Pauleit et al., 2017), and co-design strategies are powerful approaches to include stakeholders and individual citizens on the same footing as professional actors (researchers, planners, politicians, decision makers, experts, institutional stakeholders). Co-design is a creative approach that enables bringing together real life experiences, views and skills of many different perspectives to address a specific problem (Szebeko and Tan, 2010). Co-design has considerable potential for jointly defining the challenges to be dealt with and the objectives for the solutions. Co-design supports jointly conceptualizing and delivering NBS when planning green infrastructure networks in urban environments (Karrasch et al., 2017). However, important gaps in knowledge, practice and planning remain when it comes to co-design in relation to NBS, green infrastructure and “green” governance.

We argue that co-design can help planners and policy makers to design green infrastructure which addresses not only ecological priorities, but also incorporates user demands and needs. Moreover, we believe that co-design supports planners and policy makers to better mainstream NBS into urban planning (Kabisch et al., 2016). Limitations exist, but we feel that co-design has great potential for cities committed to transformative change based on a “green” and “sustainable” agenda. In the following, we will further elaborate on these arguments.



WHY DO WE NEED CO-DESIGN FOR TRANSFORMATIVE URBAN GREEN?

A well-planned co-design process and engagement strategy supports inclusive participation and social learning through enabling knowledge, dialogue, learning, and equity in urban and territorial planning processes. It may better connect various citizen demands to expert knowledge, resulting in technical feasible and societally beneficial and supported outcomes. A society-relevant assessment of NBS needs to identify those actors that either benefit from or be harmed by an NBS (Raymond et al., 2017). Inclusive co-design should be particularly sensitive to cultural specifics and to challenges related to socio-environmental justice, biocultural diversity and gender (O'Brien et al., 2017). As a result, the co-design provides an arena for debate and elicitation of useful knowledge by and for all groups involved. It can be liberating for citizens to feel engaged in running the city. Co-design also allows identifying other key players through community knowledge, who might be missed because they are unknown to planning professionals. Co-design further gives visibility to the city and its citizens' projects, and allows finding synergies. Examples include offering practical assistance such as donating materials and staff volunteering through corporate social responsibility.

Co-design dynamics can help understanding social configurations and networks. As user perceptions are one important indicator of place-based ecological knowledge (Fish et al., 2016), perception mapping (perceived ES) can help researchers, planners and decision makers to understand and integrate societal demands on NBS (De Vreese et al., 2016). At the same time, co-design allows avoiding civic exclusion from NBS. Studies have argued for incorporating social network structures in applications of adaptive governance and co-management (Bodin and Crona, 2009), bringing planners closer to collaborative ecosystem management through social learning, trust and social memory, which are all intertwined with social network structure (Ernstson et al., 2008).

Furthermore, co-design has a huge potential for raising awareness, engaging the stakeholders and increasing the sense of place (i.e., preserving local biodiversity). If the co-design workshop is considered as a “work-space,” then the dynamics can follow the rules of a flipped classroom (i.e., a form of learning in which the teachers offer more personalized guidance and interaction with students, instead of only lecturing, Abeysekera and Dawson, 2015). Co-design techniques (i.e., workshops dynamics) should enable a shared vision, mutual learning and understanding for all stakeholders regardless of the position and power in local society. Continuing learning, including reiteration between steps, i.e., monitor and review, should be a key part of the process (Webb et al., 2019). That implies involving various tools (combining webinars or online videos that would proceed the co-design event; drawing, ideation cards or public participatory GIS during the sessions) and generating debate around the established objectives. Various methodologies can also be used to raise interest amongst participants from the very beginning, and to maintain their interests (i.e., social mapping, visual thinking, gamification, flipped classroom, outdoor learning etc.). Other examples include citizen science activities, social media, blogging, community events such as “discovery days” and conservation volunteering.



ADAPTING TO THE (POST) COVID ERA

A high quality co-design process is flexible to adapt research questions and methods. As new realities emerge (i.e., catastrophic events, such as the COVID-19 pandemic), these may converge into the dialogue on NBS, urban planning and co-design process. Local co-design workshops can explore the states of the respective NBS in specific cases and major challenges relating to its governance and management, and the NBS's further development/implementation (De Vreese et al., 2020). However, as the concepts of ES and NBS are not always in line with how local stakeholders perceive nature (De Vreese et al., 2019), the co-design process should also allow for a flexible conceptualization of NBS and ES (NBS as a “boundary object,” De Vreese et al., 2016). In the last months, people's needs for nature interaction, especially in urban environments, has been very prominent. In several countries, visitor numbers in urban and peri-urban green spaces increased by two or three-fold numbers (Derks et al., 2020). In other countries, where visits to green spaces and forests where interdicted, the nature-deficit syndrome (Louv, 2005) was present more than ever before (Grechyna, 2020). In both cases, society realized the huge potential of nature on health and well-being. From the green outside your window, through to urban greenspace design and close to nature living, there remains much to be ascertained about therapeutic effects of nature. It is reasonable to hypothesize that the force of nature on patients' recovery (i.e., in case of COVID 19) might be stronger than previously thought, giving place for therapeutic NBS close or even inside the hospitals. While cities are adopting new strategies of city renaturing and new mobility policies, by giving more opportunities to nature to develop (i.e., enabling the development of spontaneous vegetation or creating urban meadows in the case of Barcelona), new questions arise on how to mainstream NBS in planning. These questions encompass, for instance, how to re-engineer existing green spaces to be more multi-functional for pluralistic societies, and how to involve institutions such as schools and health centers to lever the restorative and therapeutic effects of green and blue spaces, including for disadvantaged communities. The latter can be an outcome of interconnections established during co-design processes.



IMPACTS BEYOND PROJECT CYCLES

A successful co-design strategy should also offer an output (i.e., actions), which will continue beyond the life of the project. Therefore, enabling capabilities became as important as improving tools or products that allow ongoing learning through development of communities of practice and knowledge (Webb et al., 2019). For example, the GREEN SURGE project created various Living labs and actions, created through inclusive co-design processes. The CLEARING HOUSE project will extend the Living Labs approach in ten urban forestry field labs in China and Europe. The “biodiverse edible schools” concept in Berlin links local urban nature and healthy food (Fischer et al., 2018). This project was based on collaborative activities in planning, managing and using the garden and the vacant site. We believe that co-design activities involving children and schools would not only benefit NBS and help to achieve inclusive urban planning, but also provides possibilities for nature experience and learning for children with potentially long lasting effects.



DRAWBACKS

Possible limitations can arise during the co-design process. For example, (i) stakeholders maps may always result in the same groups being addressed, driven by the expectations of planners and researchers, and (ii) co-design sessions or citizen science initiatives might only include limited points of view from a certain type of participant rather than from a full spectrum of society.

Fragmented institutional structures, power struggles between stakeholders or authorities as well as insufficient data about existing ES over a territory (Mascarenhas et al., 2016), limited social networks or poor decision-support (Albert et al., 2019) are also important challenges that affect co-design and planning decisions. A lack of experience as well as missing knowledge about methods and techniques are important barriers too when incorporating co-design results and societal demands in planning, at various territorial scales and institutional levels, but is not a reason not to try. In addition, since “green planning” is often undertaken at different levels, one scale might benefit more than others from co-design. For example, increasing green infrastructure at a local scale (i.e., school grounds, street-scene or neighborhood) can add up to greater positive impacts in a greater scale, but may also result in situations where trade-offs are “exported” to other local settings, e.g., the space needed for gray infrastructure. This calls for a broad perspective also in local co-design based planning. Finally, planning systems often benefit from having “change agents” within them, whose job is to break up established top-down communication channels and to facilitate local but also “inter local” regional communication and exchange on planning.

Insufficient knowledge weaving (Tengö et al., 2017) can be another drawback, present at various levels and different stages of the co-design process. For example, a successful co-design should dispose by a correct translation from the very beginning, i.e., capacity of adapting knowledge and communication using terms than can be understood by all authors. In this way, co-design enables equitable and empowering knowledge-sharing processes.

Difficult socio-economic contexts can also limit the potential of a co-design process. In certain regions, mentalities are difficult to be changed and business-as-usual economic development prevails in institutional actions and urban planning. Even if citizens then argue for a greater development of NBS, citizens' voice is often not heard, and the transformative potential of the co-design process is limited.

At least in some parts of Europe, including NBS into planning might be synonymous to preserving the already existing green (i.e., peri-urban green threatened by urbanization). In that cases, creating awareness and making existing connections to green space visible are crucial for the co-design process. Solid communication strategies should accompany the co-design session, contributing to learning about the importance of green space and its properties, including natural and cultural specificities.



DISCUSSION AND CONCLUSIONS

A successful co-design strategy that mainstreams NBS into planning is one that enables outcomes that matter to participants, and that gives voice to all concerned societal groups and understands stakeholders' and citizens' needs and demands. It enables knowledge generation and exchange, mutual learning through social networks, and needs to be flexible with regard to planning decisions and focus over time (Figure 1). We strongly believe that citizen science activities and innovative techniques (i.e., using visual thinking), together with experienced facilitators (for the “flipped classroom”), enable collaboration and engagement of a good quality co-design. The socio-ecological context is important too: landscape characteristics including biodiversity and relevant ecosystem services, but also the specific social structures—including inequities–in the respective area should be accounted for in the co-design process. Limitations can arise when the stakeholders mapping is too narrow or focuses on certain socio-economic contexts or expectations about relevant groups and their preferences, while at the same time societies change and pluralize in life styles, and dynamic land-use changes are occurring.


[image: Figure 1]
FIGURE 1. Summary of the focal points and drawbacks of a co-design process to address NBS for inclusive urban planning.


Finally, we feel that successful co-design in transformative urban greening is one that enables an outcome beyond the project, based on citizens' involvement and demands—creating a lasting community around an NBS. Innovative dynamics and other ancillary methodologies (i.e., citizens' science) should accompany any co-design process, to enforce participation, raise awareness and stakeholders' engagement, and with that increases the chances of a long-lasting societal legacy benefitting both nature and people.
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