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The Covid-19 pandemic fore-fronted, public urban and suburban nature interactions. ‘Human-Nature interactions’ produce positive health impacts, knowledge production, risk perception, sustainable behaviour, engagement in conservation and more. Governmental and charitable reporting documents ‘nature deficit disorder’. The (2021) Design Economy report highlights that social, environmental, and economic design must engage communities. Ergo, building community empowerment is paramount to catalyse and embed sustainable design practices. 
Authors define a contemporary design space, unpick strategies and present ‘Approaches to Human-Nature Interactions’ insights. The My Naturewatch (NW) project features an accessible DIY camera trap, fostering beneficial nature engagements regardless of: location, technological and/or wildlife expertise. NW is central within the outlined design space. 
The article reports on NW deployment(s) and catalysing organisations and communities. Three studies include: 1) The Wildlife Trusts #30dayswild, digital campaign, 2) The Durrell Trust, placed-based activity, and 3) Nova New Opportunities, working with re-located communities. Authors acknowledge communities are sacrosanct and a substantial sustainable design asset for regeneration. 
The work leverages contemporary ‘phy-digital’ engagements, highlighting practices of social, environmental, and public design spaces. The findings insights benefit: cultural institutions, practitioners, conservation projects and more.
Keywords: Design Strategy, Nature Engagement, Community, Sustainability, Engaging Design, Participatory.
Research Objective: Comparing ‘design-led’ engagements exploring structure, organisational impacts, and design. The article yields insight(s) from exemplars using identical DIY technologies. Strategies differ in methodological delivery; 1) solely online, 2) place and community 3) catalysing specific demographics. The article identifies strategic lessons to replicate, for wider ‘Human-Nature’ interactions.
Introduction and Narrative
The article frames insights (through contextual circumstances), highlighting our role within the natural world. How that role has changed and why it is imperative to our survival. Authors guide readers through: the design space, participant organisations, strategies and summarise repeatable themes and lessons. Finally, we identify how accessible design(s), can shift citizen engagement through carefully designed activities. The work is pertinent to cultural organisations, charities, researchers, designers, and organisations wishing to ‘actively engage’ audiences. 
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Figure 1: Partners, comparable methodological nuances, as the studies were different in scale and demographic.
Figure 1, shows the nuances of the different organisations and case studies. Organisations had different expertises, scales, and support; however, the cases are thematically comparable. The article crosses design territories to catalyse citizens through social, environmental, commercial, and educational disciplines. 
We highlight areas beyond ‘participation’, toward designing active engagement. We are aware the design space has intertwined cultural nuances, complexities, and challenges. We do not see approaches as metaphorical ‘silver bullets’, but critical design-led strategies. An exemplar of (design space) complexities is the documentary Sherpa. It captures the 2014 Everest climbing season’s narrative: “from the Sherpas' perspective, capturing a tragedy, changing Everest forever” (Peedom). In “2014, a 14,000-ton block of ice crashed onto the climbing route, killing 16 Sherpas. The worst tragedy in the history of Everest” (Peedom, 2015). The documentary highlights interconnected complexities of ‘human-nature’ interactions impacting; economies, cultures, environments, governments and importantly citizens. 
We identify: the design space, it’s unification, and summaries from design-led perspectives. It contextually frames: Covid-19, Nature (disconnection), Ecological Citizenship, Engaging Design and presents, strategic lessons replicating wider human-nature interactions. The My Naturewatch (NW) project is centrally located within the design space.
Design Space > Covid-19 Context
During 2020, the Covid-19 pandemic transformed our lives over-night. Splitting families, disconnecting people, changing working lives, isolating communities, highlighting disparities and more. The pandemic enhanced our connection with the natural world and nature engagement described as The Natural Health Service (Samuelsson, 2020). The pandemic highlighted that we must “rewild urban spaces” (Monteiro, 2020), develop E-health and highlighted digital inequalities (Khilnani, et al., 2020: 394) among implications. 
During 2020 – 2021 nature engagement i.e., bird watching, walking, trail running increased (Spain, 2021). Connections with the natural world cultivates; health, risk, environmental empathy, and human connection (Parker, et al., 2020: 252). The pandemic yielded family inequalities (Hamilton, 2020), reliance on tech, limited access to the environment (EEA, 2020), reduced family’s interactions (Chriscaden, 2020), impacted mental health (Panchal et al., 2020) and had a socio-economic (Bai et al., 2020: 8-17) and social impact (Saladino, et al., 2020: 2550). 
At the same time the pandemic also created positive impacts on families (Sibley et al., 2020), children (UN, 2020), family time and nature liberated by lockdown (NHM, 2020). It caused a ‘reclaim’ of wildlife due to government restrictions, i.e., lower emissions, lower human activity and bought “species back to urban settings” (Guardian, 2021). The pandemic’s entirety caused cultures, habits, and freedoms to exponentially transform, with a constant to nurture natural worlds. 
In 2020 36% (of people surveyed) told Natural England “the pandemic meant they spent more time outside than before” (Sample, 2021). Nature advocate Jane Goodall stated, the important “lesson from this pandemic is that we need a new relationship with nature and animals” (Watts J, 2021). To summarise, the contemporary design context we are working in is: community based, accessible, distributed, focused on regeneration and reconnecting. 	
Design Space > Nature Context
Traditional roles demonstrated our reliance on the natural world, that we have now become distanced from. We have moved to cities (Menges, 2020: 201), and prolifically use technologies (Matei, 2017). Nature is fundamental providing healthcare, sustainability, community conservation, knowledge, risk, childhood development, resilience (Lev et al., 2020: 2), behaviour change and more. 
Spending time in “nature through lasting and meaningful ways requires intentional activities that relate to everyday life, bring[ing] community members together” (Larson, 2018: 4). Colléony, et al., state “increased quantity of nature experiences did not correlate with environmental knowledge or attitudes”, as the ‘human-nature interactions’ were not embedded within their lives (2019: 96-104). 
We must move to better, inclusive ‘custody’ (within communities) rather than seeing ‘nature’ as a resource for exploitation. The pandemic saw increases in public thirst to visit national parks. This ‘thirst’ yielded over popularity as “protected areas require investment to deal with surging nature-based tourism, bringing jobs into Europe’s rural areas” (Mc Clanahan, 2020). Our increasing distance to nature, removes our ability to see forensic or holistic impacts, of our human-nature interactions. For example, ‘Light pollution’ (through artificial lights) impacts birds, nesting up to a month earlier than those distanced from humanity’s glow. Counterintuitively, light pollution “disruption may benefit some birds, helping them adjust to global warming” (Higgins, 2020). 
A paradigm for embedded ‘human-nature interactions’ is the Vertical University (VU). VU connects place, nature, and knowledge, fostering a planet centred approach. Professors are “indigenous farmers, possess[ing] intricate, intergenerational knowledge about local fauna and flora, critical for Nepal’s youth to attain. The VU deepen place-based skills in sustainable technology, craft, and medicinal plants. VU conserves and activates local knowledge creating sustainable livelihood opportunities through establishing micro-conservation hubs, throughout locations (The Vertical University, 2021). 
Authors summarise the need to embed designed human-nature interactions within our everyday lives. Designed outputs should consider trajectories and impacts over time. Finally design outputs should consider positive human-nature adoption is all critical to the design space.
Design Space > Ecological Citizenship Context
Children interact less in “outdoor free play, have regular contact with the natural world, resulting in their physical boundaries shrinking” (White, 2004: 1-9). RSPB research (2021), states “only 1 in 5 children have a connection to nature”, simply time spent playing outdoors, has halved in one generation (Wildlife Trusts, 2021). This trend is breaking, in 2019 “children walked out of schools in 128 countries” striking for ‘Fridays for Future’ (Carrington, 2019). 2020, saw “one million+ international young people” urging governments to prioritise climate change (Harvey, 2021). It is scientifically proven that nature-based activities; “build confidence, promote creativity and imagination” (Skar, et al., 2016: 530), provide stimulation, “create[s] movement, and reduce[s] stress” (Cohen, 2021). 
Nature experiences help achieve what Charles et al. call Wild Hope, a way of “living rooted in nature-based experiences, contributing to a healthy present and future for today’s children and [future] generations” (Charles, et al., 2020: 54). Literature demonstrates children “felt empowered by their [nature] knowledge, eager to learn more and take action to minimize harm(s)” (Trott, 2020: 533). Nature and Me written by ‘Nature Connectedness Group’, distils nature connection methods:
1. Senses: Actively engaging with nature through the senses, for example listening to birdsong or smelling flowers.
2. Beauty: Finding and appreciating beauty in the natural world and exploring it through poetry, music, or art.
3. Emotion: Tuning into an emotional bond with nature or reflecting on the positive feelings’ nature can inspire.
4. Meaning: Exploring how nature brings meaning to life, for example celebrating the signs and cycles of nature.
5. Compassion: Looking after nature as you would look after yourself (Richardson, et al., 2021: 103).
Authors foresee the alignment of Nature and Me’s attributes within the design space. Literature draws attention to the creation of ‘ambassadors’ (El Hitti, et al., 2020: 264-283), creating project communication and public inclusion (Valdes, 2020). Authors see the ambassadorial role as an act of ‘citizenship’. The article advocates 'Ecological Citizenship' (EC), transcending consumerism, undertaking challenges: intervening in cultural habits, enacting sustainable change, and empowering resilience. Authors define “Ecological Citizenship' as; proposals deployed within public communities, positively informing our actions toward sustainable ambitions, beyond our individual needs” (Phillips, R et al., 2020: 2109). EC embodies actions benefiting others, include Bird Friendly Cities (Berg, 2021) or Environmental Holidays (Dunford, 2021). 
Authors argue for designing with nature, actively preserving and propagating it, evolving people’s actions. A contextual human-nature impact (designing without nature) is the current increase in artificial grass purchases. In 2018 Artificial Grass (supplier) witnessed a “63% increase in sales, with a 220% sales increase over prior years” (Laville, 2018). 2018 saw “3,000 hectares (12sq miles) of garden vegetation lost (in the UK) over eight years. [These] losses are due to concreting gardens, and artificial grass”, reducing bio-diversity (Laville, 2018). Gardens and green spaces (no matter how small) are “critical to biodiversity” (Barkham, 2018). Garden biodiversity is plummeting, presenting a “hyper-reality, divorced from surrounding natural ecosystems” (Cannon, 1999: 288). A second contextual impact are dog attacks “on sheep flocks have [increased] 67 per cent over seven years”. British police “dealt with over 1,100 dog attacks on sheep in 2018” (Press Association, 2019). These canine impacts demonstrate the complexities within this design space, often occurring through lack of contextual knowledge. 
A Measure of Nature Connectedness documents the “size and suddenness of the drop-in levels of nature connectedness from [ages] 10-15” (Richardson, et al., 2020: e0149777). With rising "nature deficit disorder" it is envisaged impacts might exponentially continue (Louv, 2008: 11). Our role in nature has not changed, but we have become more distant from our nature impacts. The design space empowers citizens by, interacting and transitioning, to more distributed human-nature interactions. A medium of this is Citizen Science (CS), “scientific work undertaken by members of the public, often in collaboration with or under the direction of professional scientist and scientific institutions” and “is real science” (Lepczyk, et al., 2020). Many “Citizen scientists participate to make a [difference] they care about whether it’s a new or ongoing environmental issue, asking ‘why does it matter to me” (Cavalier, et al., 2020: 6). Authors summarise this ‘ecological citizenship’ informs our human-nature interactions and can be built into CS models or other processes, supporting municipal and societal objectives.
Design Space > Engaging Design
Authors adapted co-design principles, following best practices in “online co-design principles” (Kennedy et al., 2021: 4147). Combined opportunities to foster digital engagement experiences mixing sustainable values and digital ecological citizenship in a ‘phy-digital’ world. Author’s present “Engaging Design” (ED) borrowing from design traditions and emergent design disciplines; to engage design (verb) as a tool (for change), to design in ways that engage (adjective) (Phillips, & Gant, 2020). ED recognises its capacity as a form of material with value in supporting interactions and critical issues of our time. 
The term ‘participatory’ has become an umbrella term for a broad range of practices focusing on the importance of participation, interaction, and social networks. As Ledgard et al., comment “for genuine public engagement, people need either to learn or to be moved, or engage empathetically in some way and feel a connection to the work they are engaging with” (2021: 8). These processes are a crucial part of projects that move away from an exclusive focus on clearly defined and delineated products. The notion of “participation in the arts is inevitably influenced by the increasing ubiquity of digital culture in which ‘participation’ is a central feature” (Rutten, 2018: 7). 
Phy-digital experiences blend physical and digital materiality. An Engaging Design (exemplar, within Phy-digital) is Blast Theory’s, Operation Black Antler. Part “role play game, part interactive theatre, Operation Black Antler is an invitation to explore the moral and ethical dilemma of undercover surveillance acceptance in state security” (Blast Theory, 2018). The second exemplar of ED is ‘VR Snorkelling’, a system sold to water parks to experience “swimming through enchanted virtual worlds” (DIVR, 2020). The final ED example is, Forestry England’s “bringing the forest to your home”, through online films, post-able content, and community experience shares (Forestry England, 2021). 
In recent Designing with Communities report by the Helen Hamlyn (HH) Centre, (leader of inclusive design principles) states the importance of building communities. The HH centre advise; “clarity of intention, broader brief = longer process, building trust, pacing the project, value what already exists, make engagement accessible, be visual + stimulating and leave responsibly” to develop mutually beneficial engagement activities (Alwani et al., 2020). 
Current literature within arts practice highlights the need for; relevant entry points, clear objectives, technical proficiency, solitary, or social involvement and intended partners (Brown, et al., 2011). In Defining the Role of ‘Relational Producer’ Ledgard et al., comment that “while the artist holds the artistic vision, the relational producer supports the artist and holds a solid framework of relationships, enabling the artistic practice and participatory work to develop” (2021: 6). These relationships, design roles and inter-connections are only just being recognised as part of design practice. In 2021 The Design Council published Beyond Net Zero: A Systematic Approach “four key roles for designers to play when tackling systemic issues: system thinker, leader and storyteller, designer and maker, connector and convenor” (The Design Council, 2021). The convergence of citizens agency, accessible technologies and new roles for design practice deems fresh approaches for Engaging Design as a connection between communities and design practice. 
A diverse and inter-rational approach of nature, design and health are trials that the London Wetland Centre are implementing under “blue prescribing” scheme, with activities including “birdwatching, pond dipping, nature walks and habitat protection work” (Carrington, 2019). Participants’ “travel costs are to be funded and their progress assessed using standard medical questionnaires” (Carrington, 2019). These interactions align with Engaging Design and the means by which it can be leveraged, supporting other parties. These values are pivotal to the design space and built into the methodology. 
Design Space > Summary
The design space unifies active engagement with the natural world, for positive change. This design space can be replicated and scaled. Within design terms it is rare that “communities define their own challenges, make[s] decisions and build[s] its own technological solutions”, so this unique design space requires nurturing (Hernández-Pérez, et al., 2020: 22). However, opening practices to the public empowers “the expansion of who is included in the field of design, It’s a conscious choice” (Lorenzo, 2018). In Opening Up the Participation Laboratory, Krzywoszynska et al state, there is “a risk that engagements become limited to laboratory experiments, highly controlled and foreclosed by participation experts” (2018: 786). The critical element is transitioning to more “embedded practices”, with communities (Treude, 2021: 769). 
Authors foresee citizens taking a more active role in their environment, as an act of Citizenship, caring for and gaining great understanding of our environment. Over half the global population live in cities, “consuming 75% of natural resources and produce 50% of global waste. Regenerative design’ calls for a rethink to the way we design, to improve societal resilience, restore planetary health and regenerate ecological systems” (Arup, 2020).​​​​​​​ Design’s role is evolving, transitioning from solely artefacts to service and systems, and more embedded interactions. 
We are reliant on the natural world for the air we breathe, the water we drink, our food infrastructures and wider biodiversity. The largest transition is exploring creative ways to drive to community-led responsibilities and agency. In Home to us all, “spending time in nature is good for us—for our children’s development, our health and wellbeing, the vitality of our communities, and for economic sectors” (Charles et al., 2018: 396). Nature engagement has been used in healthcare with significant results, supported by “digital health technologies (e.g., smartphones, and virtual reality) present opportunities for improving healthcare delivery” (Burr, et al., 2020: 69). 
The design space coalesces our interaction with the natural world, leveraging the possibility to support communities, in leading their own activities. The research led to common themes and tensions that now have limited ‘best practice’ examples within fields of design research. The question is what is natures payoff from more engagement? The “more we engage, the more we care about our environment, the more chance it has a priority in our personal and national decision making” (Clark, 2018). The My Naturewatch (NW) project sits centrally in this design space. Participating within NW could be an act of ecological citizenship.
Locating The My Naturewatch Project 
The NW camera trap (www.mynaturewatch.net) is centralised in the introductions design space. NW was designed specifically using off-the-shelf parts and to be assembled without ‘specialist tools’ on a kitchen table. The cameras are repairable, use pre-approved CE certified components, reusable and utilise components found in schools, homes, or technology enthusiasts place of work. All parts are publicly accessible and purchasable (at the time of writing). The NW project fosters 'active community engagement', a form of CS. The NW camera is a camera trap using computer vision, taking pictures when it sees movement. Participants often made NW cameras for their colleagues, parents and/or children after personal interactions with the project. 
Culturally we are disconnected with material value, “repairing” (Schmid, 2019) and underestimate the damage of extracted natural resources used in products, creating loss of “consumption perspective” (Young, et al., 2019: 314). This context requires expertise in reducing misuse, as many UK national parks feared misuse and “frenzy” over pandemic restriction easing and users visiting beauty spots for the first time, subsequently re-visited local “codes” of visitor conduct (BBC, 2021). 
NW cameras were used as an ‘agent’ to encourage engagement with the natural world. The NW project uses digital devices to collect visual content about wildlife, promoting ‘active engagements with nature’. NW embodies inclusive design in the digital age, as the activity engages a wide demographic community, and can be used by all. The NW project was designed by the Interaction Research Studio, with engagements led by the Royal College of Art Design Products programme. 
The NW project’s nuances align with notions that “craftsman’s work[s] has a definable beginning and end. Furthermore, the craftsman knows the relation of the process of fabrication to the end product” (Tassinari, et al., 2020: 13). i.e., the NW project leverages multiple relationships including enabling and encouraging active participants to edit their surrounding environments, landscapes, camera fabrication, and curating imagery it captures. The NW project emulates three out of five recommendations made by Nature Positive, 1) “Invest in innovative technologies enabling more efficient and effective conservation and sustainable use of natural resources” 2) “Invest in human capital, especially young people, to develop the skills, 3) entrepreneurial mindset required to seize opportunities related to a nature positive economy” (Nature Positive, 2021). 
The work builds on authors prior work, approaches, and comprehensions:
· Making: There is an Interplay (for participants) between camera making and constructing or adapting environment(s) for its placement, i.e., technological, and environmental relationships (Phillips, R, et al., 2020: 2109). 
· Confidence: Participants built their ‘camera confidence’ as the technology works when people are not there. Participants have shared “am I doing the right thing” requiring validation from other NW users (Phillips, R, et al., 2019).
· Ambassadors: In previous work, the research team leveraged expertise to place the cameras within contexts and alternate communities outside of the researcher’s comprehension (Phillips, & Kau, 2019: 1587-1602).
Method (Prior work)
Previous work shaped methodologies including: fostered relationships (Gaver et al., 2019: 302) with wildlife organisations (Phillips et al., 2019), cinemas, cultural institutions (Phillips, R, 2018), rewilding projects, film festivals, museums, training programmes, cinema outreach (Phillips et al., 2019), designing engagement, User led narratives (Phillips, R, 2013), Gaming (Phillips, Kau, 2019), charities, NGOs and actively engaging audience (Phillips & Gant, 2020). The following research work is primarily ‘ambassador-led’ enabling other agents to: design, execute and foster their own communities satisfying their organisational agendas. The work followed best practice in engagement and created ambassadors. 
Method (Common Elements)
Each ambassador was given a repository of existing footage (for promotion) and offered technical troubleshooting. All participants underwent media releases, ensuring transparency. The work followed inclusion and accessibility guidelines, offering free kits where financially required, directing people to balconies and alternative shared green spaces, if garden access was not possible. The work packages, workshops followed institutional, gatekeeper ethical and media consent processes. 
The design teams gave briefings to ambassadors setting goals and defining best practice by supporting their creative visions, offered press links and contacts. All participants were recruited through the ambassadors’ networks, briefing sessions, same equipment / tools, welcomed in guest sessions with videographer and connected appropriate expertise to networks. Common objectives were leverage engagement, inform perspectives, encourage engagement with wildlife, and foster inclusion. Each case has different contextual strategies, but maintained common points and objectives: tools, training and online resources. Methodological restrictions included the Covid-19 pandemic, working remotely with continuous adaption to remote locations, evolving researcher commitments and adapting to participants personal challenges i.e., restrictions to technological access.
Methodological Restrictions 
This article focuses on: processes, participant motivations for inclusion were not included within the feedback. The organisational gatekeepers controlled their communities, therefore direct researcher contact was restricted. This meant authors could not question or unpick user motivations. Motivations allow “repeatable assets” and bring particular context to participants (Geoghegan et al., 2016). Authors also recognise the potential of ‘gratis’ equipment can change people’s motivations. In Designing for Communities, Alwani et al., raise the questions: How do we build relationships and networks with the community, and still leave responsibly? What’s the impact of the project after we leave? (2020: 5). These challenges were covered by the gatekeeping organisations. The research was restricted (Covid-19), ideally it would have had a longitudinal study, running in parallel. 
Method (Organisations)
1) The Wildlife Trusts (#30dayswild)
30 Days Wild is The Wildlife Trusts’ (WT) annual nature challenge, asking the nation to do one ‘wild’ thing a day every day throughout June. The daily “Random Acts of Wildness can be anything you like – litter-picking, birdwatching, puddle-splashing (Wildlife Trusts). In 2020, more than half a million people got involved, from families and couples, to teachers, care homes and workplaces” (Wildlife Trusts). It is badged as the ‘UK’s biggest nature challenge’ crossing counties, generations, and locations. At time of writing, the 2021 audience for #30dayswild was 820,000 participants. 30 Days Wild: Who benefits most? Highlights the growing “need to provide interventions to improve health and wellbeing that are accessible and cost-effective, reducing the burden on health and social services” (Richardson, et al., 2018: 95). 
This large-scale engagement protocol brings large and small activities to the forefront of people’s worlds throughout the month of June. The WT has cultivated this engagement over years scaling up to include care homes, schools, offices, and commercial properties. The “campaign success in engaging a large number of participants and delivering outcomes, is notable given governmental and public health interest in policies and interventions to increase human well-being” (Richardson et al., 2016: e0149777). 
The NW campaign (Figure 2) empowers a wider calling across the communities, with the intention of yielding longer term impacts from participants initial short ventures. The work learnt from previous lessons in by empowering ambassadors with NW kits and specialist recording equipment. The WT ambassadors were issued equipment, (January 2021) to acclimatise and “embed in their routine” (Barrett et al., 2017: 4). We assisted ambassadors; equipment, check-ins, deployment advice and ‘video editing’, inviting them to create narratives through any means. Ambassadors were recruited, via WT, through an open call amongst their team, widening the demographic. Ambassadors were also equipped with a filming equipment and supported by a professional film editing team. This enabled ambassadors to create social media short films to share within their communities, catalysing engagement. The duration of the research was three months, with one month in full public deployment. Ambassadors’ expertise was core knowledge, subject experience and their ‘public engagement know-how’, providing an appropriate medium to communicate clearly and strategically. Finally, a ‘wildlife camera’ panel discussion, catalysed activities with leading peers, experts and supported by BBC SpringWatch.
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Figure 2: The #30dayswild social media campaign (designed by Naho Matsuda).
2) Durrell Trust (Wild_Snap)
The Durrell Trust (DT) operates in a number of fields; with “staff operating in 50 projects in 18 countries around the world. We focus on islands, where unique species are under immense pressure, and on animal groups suffering the worst declines, such as primates and amphibians” (Durrell, 2020). The Durrell Red List Index of Species Survival (Durrell, 2021) demonstrates that, overall, the Trust have improved the status of many species by over 100%, compared to scenarios of no conservation. DT’s expertise covers, conservation, capacity creation, funding, schools’ operations, and their ‘ark’ in Jersey Zoo. They manage “breeding programmes for release back to the wild, develop the skills and tools to conserve species in the wild, train others in animal husbandry and conservation practice, and communicate important messages to visitors” (Durrell, 2019). The DT have a site in the (world leading) Knepp estate, a 3,500-acre estate West Sussex, devoted to a pioneering rewilding project (Knepp, 2021), where they run the revolutionary “White Stork Project”, re-introducing storks to the UK (White Stork Project, 2020). 
DT is a place-based organisation, primarily based in Jersey. Jersey’s location: is an island inhabited by a mix of tourist and local populations, 48 miles of coastline, centrally connected, it is a unique combination of coast and country. Participant motivation was catalysed by a photography competition, with participants given construction and deployment lessons over 3 months. The work leveraged the DT’s existing networks and broadcasts through social media. At time of writing, DT had 43 student engagements, 8 schools and 21 staff / parent engagements. Researchers supported ambassadors’ questions and technical issues, sharing their Instagram channel ‘wildsnap_durrell’, with their networks. The DT’s duration was three months with two months preparation and one month, totally open to local teenage participation. The process was promoted in Jersey’s schools, social media channels and their tourist board all encouraging teenagers to participate and led by DT. 

3) Nova New Opportunities
Nova helps people from diverse backgrounds move forward with their skills, confidence and employability such as; those who have missed out on “educational opportunities, women returning to work, long-term unemployed, ethnic minority groups, migrant and refugee communities” (Nova, 2021). Nova (NNO) acts like a metaphorical steppingstone supporting over 1400 disadvantaged residents to move into education, building skills in Maths, English and ICT and open doors through volunteering and participation at a time of tough economic conditions. The organisation offers; education, employment advice, a family programme and help to deliver social change. 
Authors intentions were gauging potential engagements in purely urban settings, with diverse groups. The workshops were facilitated through Zoom (online telecommunication platform), under host safeguarding policies. Participant ages ranged from 6 – 60 mainly composing of families that have experienced re-location. At the time of writing NNO had 10 families positively engaging (including 6 to 10 year olds). Researchers provided support, workshops, and resources. Safeguarding was handled by the host organisation, keeping the work fully GDPR compliant. Alongside assembly workshops (hosted by researchers), ambassadors from the Wildlife Trusts hosted a ‘welcome to your window box’, briefing describing; species, seasonality, good practice for feeding and encouraging wildlife to urban areas. 
The NW team provided; full kits, power packs, smart devices / tablets (if required) and Field Studies Guides to (garden birds). The works duration was one month over four weekly sessions. The design considerations ensured that everything was provided, we had to cater for participants without acces to garden or public space and all participants should be able to work without any other tools or resources required. We carefully considered (externally supervised) group shares online, sharing best practice and experiences. All organisations (1-3) were provided with: parallel identical equipment, design strategy support, ethical practices from institution(s) and review from My Naturewatch leads. 
Method (Researcher-Led Reviews)
Partner organisations undertook review sessions, gathering qualitative feedback / evidence from staff and participants. Participating groups undertook benchmarking pre-engagement activities to ground their engagement with technologies and their nature engagement. The situations are comparable, with different ‘make-up’ nuances (Figure 1). Post NW activities, groups were interviewed with the following questions: 
1. Please tell us about your experience with the NatureWatch Camera’s, we are particularly interested in how it impacted and or changed how you think about your surroundings.
2. What was the defining moment that really helped and or transformed that experience?
3. What do you think you achieved during the process?
4. What impacts (changes / transformations) do you think it had on your; environment, surroundings, community, neighbours etc?
5. Please add your favourite images + or photo’s, describe it and what it means to you. The quality of the imagery is not the focus, but how it makes you feel and what it ‘changed’ is.
Organisational Results
The study focused primarily on impacts the methods had on subsequent participants, including: reviews from senior staff / ambassadors and end users. The ‘review’ process was repeated as either; focus group, email survey and analysed through qualitative thematic analysis, based on repeatable and scalable elements. The analysis relied on ethnographic feedback to meet the objective and “trigger generative scenarios, shedding new light on the whole process of design” (Hirt, et al., 2017).
Results 1) Wildlife Trusts (#30dayswild) 
Evidence was gathered from rangers involved  in NW camera deployment and a wide questionnaire was gathered from the participating public (820,000). 30dayswild had 1,883 responses to the post event survey (2021). 142 of those answered, ‘yes’ when asked if they used a My NatureWatch camera as part of 30DW. Thematic analysis was conducted on this public data highlighted limited critical analysis of the design and or engagement. Participants engaged well but lacked evidence of opinions based on durations over one month. Locational and demographic material was unable to be shared. Comments from The My Naturewatch project included:
· “Made us more aware of how nature is always alive” User 00.
· “Changed my outlook on my environment” User 012.
· “This was exciting to set up and then watch the shots. We discovered that a ‘local’ rings starlings and monitors their movements. I only knew that because our camera got a good shot of the ring, and we were able to log it with bot.org - then get feedback about that particular bird” User 04.
· “It made the nocturnal world real for my children and not just something talked about” User 01.
· “Made me consider how to better support wildlife at home and encouraged me to take time to look around where I go to spot more wildlife” User 08.
Whilst this provided grounded impacts, it was exceptionally limited to get in-depth analysis of the process. The positives of the process was reaching a large audience supported by a national charity. The negatives were, it was hard to gather feedback (as a researcher) as participants were active, however they often self-evaluated and discounted the value they captured. During interview with leading officers’ impacts of the work were exceptionally provocative:
“People have been saying it's [NW] changed my outlook on the world life and that garden. [One stated] he lived in a flat building and was able to use the camera outside, just outside the building and any last bugs that maybe didn't realize we're visiting. This is the fact that, just because he lives in a flat in a flat, and he doesn't have a garden or even about me. doesn't mean that there's no wildlife visiting. We want people to notice nature, to know that there is nature out of your backdoor. A six-year-old took some captured bird clips into ‘show and tell’ at school. Hopefully there will be knock-on effects, i.e., the kids in the class were like ‘wow that's so cool.’ They might tell their parents, we want a bird feeder we want to cover in our garden now, because this is what” (#30dayswild officer 01).
A critical lesson is empowering ambassadors / individuals to share the narratives and routes to engagement as they are exceptionally important. Naturally people trust their peers, colleagues, and friends before researchers. Building in capabilities are not only good for impact reviews, but also legacies, long-term sustainment, and community building. 
“It forced me to think carefully about how I can find different ways to kind of give and engage with some of the wildlife around the flat. I really wanted to get stuck in, so it was amazing when the APP worked, like a Christmas morning feeling you just want to get stuck in and use it. I spent time just doing nothing to do but stare of that window, so it was just surprising [seeing wildlife] I didn't know it was there and it was amazing see” (#30dayswild officer 02).
“Normally you have camera traps, they're quite expensive and technical but to build something from scratch, you had ownership to it as well, this is something quite special. I'm jumping up and down moment yeah there was there was a there was a few of those, one that was captured on camera was badgers coming together, seeing behaviours I have not seen before” (#30dayswild officer 03).
An important element to the work was the notion of surprise and serendipity. Participants did not always know what they would ‘catch’ on camera, leading to pro-active experimentation and exploration. The project also fostered new approaches in participants: 
My takeaways were “not to fear technology and it's definitely given me the confidence to believe that I could either create something so as the NW camera, I feel very proud. My parents [borrowed] the camera and they've got hedgehogs which they never knew” (#30dayswild officer 03).
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Figure 3: #30dayswild officer demonstrate DIY birdfeeders, images taken by NW Camera(s).
Researchers reflect those impacts were catalysed by the unique perception, that participants had ‘made’ (assembled) the technology. The method was widely supported across the UK, through online and social media platforms. The work produced a series of common themes and repeatable lessons. 
Results Summary 1) Wildlife Trusts (#30dayswild) 
· United by distance; a unique aspect was participants who had never previously met shared content they had captured openly and supported each other with tips through the NW online forum and via social media channels. On a local level the NW cameras united people with their environments.
· International, scalable & adaptable; the NW project worked across countries, was adaptable to scientific and local low-level engagements. The adaptable nature of the project as a cost-effective resource, enabled it to cross disciplines.
· Follow up; the NW project helped many organisations help participants transition into engaging people into exploring nature. Critically the researchers think they should have designed a transition and or hand-over to more sustained engagements, which is a positive criticism. The follow up (under GDPR conditions, with the Wildlife Trusts), should have focused on ‘designing for exit’ more and engagement transition (over time) is a critical repeatable lesson. 
Results 2) Durrell Trust (Wild_Snap)
DT Leveraged their relationship with their zoo and local schools, through their network they hosted a series of engagement events supported by an education officer. Wild_Snap used a social media account to promote their activities and document achievements. DT’s process was an initial workshop with schools’ programmes and then a period of deployment, all autonomous of the researchers. Wild_Snap is an exciting inclusive project aimed at teenagers based in Jersey, CI. By using technology to encourage teens to notice nature we can build their connections to nature and therefore their strength and wellbeing. To target this group most effectively DT launched the project through social media as well as using traditional media options. Following its launch on Facebook, tiktok and Instagram, press releases were used to raise the profile of the project in the local community. Jersey Zoo learning department staff have since been delivering the project in schools and so far, have had 43 student engagements and 21 staff and parent engagements. Each student has taken part in a workshop to build a Wild_Snap camera, on loan from jersey zoo, and to deploy their camera into their school or home environment. 
[image: A collage of animals

Description automatically generated with low confidence]
Figure 4: Wild_Snap participant images from NW Camera(s), provided by Durrell Trust.
Participants were left with their cameras for approximately a week and challenged to capture images of nature around them. Reflections on the approach led to independence, but the researchers were distanced from the trial. This type of approach was exceptionally successful but requires a very established partner relationship. The process leaves a very solid grounded legacy and should be considered for this type of work. Feedback was captured in monthly reporting via the DT. The challenges (in the process) were that it was often hard to unpick responses as the educational parties were not trained in exploring qualitative data from participants. Staff reflections had often seen the project as a ‘gateway’ to nature engagement as it was free to interpretation and could catalyse further nature-based interactions. 
Results Summary 2) Durrell Trust (Wild_Snap)
· Connections: participants formed new connections with spaces, they were familiar to. 
· Trust: needed to be established between the researchers, technology, and participants. There were uncertainties ensuring the technology would work appropriately. 
· Defining Success: the importance of opening the scope up in the engagement(s), i.e., short, and long term. 
Results 3) Nova New Opportunities
Captured feedback was recorded through a focus group under rigorous safeguarding processes established with the partner. The focus groups, was under parental consent supported by full institutional ethical media, sign off with gatekeepers and stakeholders attending to ensure rigorous ethical practice. The participants were primed with the intention to gather experiences, both positive, negative and reflections. The ‘images’ were as expected, various species within an urban setting (at the time of the workshop) and should not be seen as negative. The participants were very inquisitive, but most of all the research team were surprised at how in such an urban setting the families took to the process with such enthusiasm. The impacts of the work were exceptionally provocative amongst;
“it's funny it's just the whole thing has made us more aware and we're just watching and hearing. I paid more attention to the many different species of wildlife visit in my garden, we have regular visits from squirrel’s blue and Gray tips for being’s stock dubs would pigeons’ woodpeckers’ magpies” (Participant 04).
“During this process we respected the wildlife by sharing my space and feeding them, I’m not afraid of the wildlife and I have become more patient and respectful towards nature and wildlife. I’m more aware of my surroundings, because having the camera setup made me notice the birds singing first thing in the morning. Now my neighbours are more involved and want to help and are helping to look out for new visitors to the garden, bringing me closer to nature and found the value of nature and it was really fun to set up the thing and see what species, you could get” (Participant 06).
The most interesting was the impacts on the families themselves and their extended networks, for example participants commented that;
“Her [the participants] Nan planted lots of cottage garden flowers in a garden this year to try and capture more butterflies, so they can take pictures of them, which is fantastic” (Participant 02).
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Figure 5: Images taken by Nova workshop participants with NW camera(s), (during lockdown).
The deployments of the NW cameras highlighted many unique characteristics, some of which are tacit, some more grounded, and scalable with different audiences. 
Results Summary 3) Nova New Opportunities
· Participant’s role in ‘making’; a unique factor was not just the assembly of the camera, but also the narrative and ‘environment making’ that required careful consideration and curation by participants. Some participants: adapted window boxes, created ponds, grew new (to them) plant life encouraging species they wanted to spot and capture on NW camera.
· The mundane wonderful; participants felt more ‘connected’ and part of the natural world they were in, even taking the NW camera with them on family day trips. Participants commented that the species themselves were things they had seen before, but seeing them through the NW camera trap, enabled them to have fresh eyes and also learn the names of the species.
· Impacts on others; One participants family shared their story with their grandmother, who then grew more flowers to attract more butterflies, because her granddaughter talked about her new fascination with them, fostering a more active inter-generational relationship. The work also had impacts on the guardians (of participants) as they were looking and learning new things about their surrounding world.


Discussion
The article objective identifies strategic lessons to replicate, for wider human-nature interactions. Authors unpicks; repeatable assets, lessons and approaches with ‘distributed audiences’ in restricted times, capturing experiential differences moving towards best practice. Table 1 summarises the studies core repeatable lessons. Findings: cross social and financial divides providing benefit to cultural institutions, designers of experiences and conservation projects, to leverage new ‘phy-digital’ engagements at a distance. 
	
	Reflections
	Benefits
	Wider Lessons

	1) Wildlife Trusts (#30dayswild)
	· Relied heavily on ambassadors. 
· Getting participants to share their ‘failures’.
	· International outreach.
· Opened dialogue and investigation across age groups.
	· The importance of giving participants agency and keeping processes open for alternative uses. 
· The importance of designing for exit, from the start of the project.
· The importance of individuals ‘making’ ecologically beneficial spaces within gardens and local parks.

	2) Durrell Trust (Wild_Snap)
	· Gaining user data through gatekeepers without burdening them.
	· Youth programme and legacy, influencing parents.
· Created a camera trap library opening access.
· Participants formed deeper connections with local spaces.
	· The importance of defining success and aligning the meaning with participants and organisations. 
· Building trust over time, as ‘digital sensing’ is new to people.
· Being financially inclusive with equipment and accessible technologies. 
· Supporting ambassadors to influence peers / others. 

	3) Nova New Opportunities
	· Keeping the project pace, without researchers. 
	· Participant’s role in making and ‘environment making’ appropriately for successful ‘camera trapping’.
	· The mundane wonderful, exploring everyday situations, in a new, provocative, and informative way.
· Providing participants with tools to recruit and/or include their peers.
· Creating independence and confidence within participants.


Table 1. Core themes identified by researchers summarising the different research approaches.
There were methodology differences that naturally transformed results. The researches objective was about exploring best practices and not solely about comparability. There is an overarching importance of making and editing ‘ecological spaces’. This ‘craft’ of ‘making the environment’ to optimise the camera’s performance, was extensive. For example, it was a catalyst for people growing new plant species (to them) to encourage pollentation, because they wanted to photograph pollinators. Over time the design space, will become more pro-active as we seek to distill new ‘human-nature interactions’ as communities and distributed approaches are exceptionally powerful. Authors summarise the core design space issues the three studies raised. We frame them within new contexts and diverse literature.
Signposting Design Space Issues 
The core themes have been distilled into contemporary areas expanding on research lessons. Authors identify the main barriers to wider adoption of wider human-nature interactions as we must be continually aware of potential impact(s) will that have on the environment if we are fostering ‘re-engagement’ with the natural world.
Ethical practices: stages of review and ensuring potential negative impacts, this is complex as is dependent on context, surroundings, and the deployment. This attribute was raised by organising parties and leads, when they are not in full control of the process, and what ‘control’ is within collaborative design. Safeguarding of users and participants is often discussed and highlighted. However, our physical impact through our actions, physical presence and or movement through spaces is rarely apparent. A contextual example is guiding holiday makers to rent wooden belly boards (mini surf boards) for free as “campaigners say thousands of polystyrene body boards are discarded every year at beaches in the UK, sometimes after one use” (Morris, 2021). This example impacts the local wildlife, surrounding area but predominantly caused by tourists. We are tourists in the natural world, with limited training, knowledge and understanding of our consequences. We recognise that relationships ‘by proxy’ and believe that we must follow design ethical processes of institutional frameworks and encourage others to do the same supporting activities toward continual safeguarding of all parties, researchers, and participants. Finally, there is the challenge of the relationship between “publicly available data”, i.e., Instagram and social media that can be leveraged for other means and connects with issues of collective authorship (Ravn, et al., 2020: 42).
Authorship: is defined as “the person who wrote a particular book, article, play” (Collins, 1999: 15) and recognises “scholarly contributions, develop professional skills, and advance your career” (Haerling, Prion, 2020: 66). This territory was raised by people wanting to use images shared by others on social media, supported within participant interviews. On creative works there are different models of “co-authorship” (Hick, 2014: 148), for example, Zooniverse citizen science platform, famously identifies all parties on scientific publications (Simpson, et al., 2014: 1049). The practice of Creative Commons (alternative co-authorship) operates around attribution and recognition that parties are building on the concepts of others (Lessig, 2004: 25). There are many elements to authorship; intellectual property, tacit & indigenous knowledge (Funk, Guthadjaka, 2020), ownership, privacy, and the concept as financial value (Jungen, 2020: 145-164). Co-operative methods are harder to monitor, but there are transferable skills that can be scaled (without being exploited). In Authorship Protocols Must Change to Credit Citizen Scientists, two critical challenges exist within Citizen Science practice: 
“Scientific fraud and appro-privately recogniz[ing] the contributions of everyone who played a major role in the research. The nature of research is changing, with increasing participation by non-professionals. Our rules for authorship need to change to recognize this evolving social dimension of scientific research” (Ward-Fear et al., 2020: 188). 
Within this fresh approach we need more indicators of best practice for “Social Authorship” (Stabile, 2020: 342). New practices are also evolving the discussion, for example how “dances can be replicated on social media platforms”, pushing new boundaries for authorship (Stabile, 2020: 342). Authors raise ‘identifying authorship appropriately’, especially when you are engaging communities by-proxy through third parties and capturing data ethically. The results raised wider questions; who is the original author(s), when researchers foster new engagements with diverse contexts and how do we recognise ‘complete’ authorship by proxy as it opens up new divisive opportunities, especially when people re-appropriate it? Finally, how do we design these values into ‘Engagement by Proxy projects’ recognising all contributions?
Behaviour: there are many; dark, unclear, and divisive perspectives around ‘behaviour change’. Authors align with the definition of “public participation in environmental issues through ‘sustainable lifestyles’ as a practical tool for encouraging pro-environmental behaviour” (Barr, et al., 2011: 718). Also, it is understood that it is “essential that behaviour change interventions develop a sounder scientific basis. In practice, the science will inform the technology (i.e., the techniques and methods) required to deliver effective replicable interventions with guidance on their delivery to ensure that effective interventions are actually used” (Michie, et al., 2012: 3). 
This territory was raised by participants stating (verbally) that the research changed their perspective on nature and their environment. How should we guide toward new behaviours through interactions? Is it ok to guide parties ‘by proxy’ through other gatekeepers and what are the potential long-term impacts? Ideally the impact and legacy of projects should leave a positive transition to new actions and in time more embedded behaviours. How long does it take to be embedded? How can these wildlife engagements form larger legacies? How do we inform things to become more embedded in our daily lives? 
Manzini states we should focus on “project centred democracy, meaning a participatory enabling ecosystem in which everybody can develop their projects and achieve their results”, i.e., designing the conditions for others to excel (Manzini, 2019: 17). There are complexities of; motivation, location, cultures and so much more that should not be dismissed. The other challenge within ‘Behavioural design’ is that it is often just seen as problem solving rather than opening; territories, cultures, or opinions, i.e., making individuals, groups, and communities more planet centred (Kuisma, 2020). 
Mundane Wonderful: the notion of re-seeing ‘the mundane’, raised by participants looking at their spaces with a greater degree of detail and seeing things for the first time. The natural world is located “all around us” and often thought about only in remote locations (Leavell et al., 2019: 297). The work engaged people in (conventional settings) Urban and Suburban for example, window boxes, public spaces, municipalities and should not be seen as an exclusive to only those that can access. Authors found that NW participants often just looked in more active observation, enabling people to take time within ‘their’ natural world and learn something new.
Conclusions
Strategic lessons for replicating, wider human-nature interactions:
1) Safeguarding; does not just apply to the young or vulnerable, best practice, GDPR and protected data are critical to these types of projects. The challenge is supporting third parties in control and ensuring it is not burdensome. Authors believe that safeguarding is also about: protecting the environment, the data, the individual and third parties, i.e., clear agreements need to be created benefiting all involved.
2) Sharing Tacit Knowledge, questioning what tacit knowledge is within a project. It can then be shared within the communities that it has helped create and build. This shares the possibilities for projects to scale as the ‘mundane wonderful’ cannot be dismissed.
3) Learning to let go; of premonitions and not holding on ‘too tight’ to the project or stifle them. Letting it grow out of the central theme enables communitys to make it their own. It is good to continually review the agenda well beyond academic research questions. This is the hardest lesson as it changes the balance of care about the project, from researcher to community led. This is required to let activities grow beyond researchers.
4) Help foster, seed and share; focus on seeding strategic activities that help grow the passion, motivation and (ethically) share narratives. The process builds on all perspectives and should avoid polarisation. Share lessons, best practice, previous barriers and do not over promise possibilities. This includes aligning the work with the motivations of participants / intended audiences. 
5) Remove guilt; Some people will disengage due to ‘life’/external factors, don’t make them feel guilty about it. They will naturally support, do what they can or return to the project when possible. Overall, this practice of design has nuanced challenges to deploy, but it enables engagements to scale rapidly through partners and or third-party networks. 
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