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Lay summary  
 
Why did we do it?  
 
Nature-based social prescribing is an approach that aims to improve mental health and social 
connectedness by directing lonely, isolated, or mentally ill individuals to local activities, 
groups, or events. However, we have a weak understanding of how this has an impact on 
loneliness, isolation, and mental health. 
 
We know that seeing something as being ‘natural’ and feeling a sense of community are 
important for improving social connection and mental health in these interventions, but most 
of this research has been shown in outdoor spaces like gardening or planting trees. 
This study is the first to look at how an indoor farming event run by Farm Urban Manchester 
to educate the local Community about the environmental benefits of indoor farming might 
impact how connected the local community feel. 
 
What is new? 
The study included 8 people from various aspects of the community with different 
connections to gardening, like community gardeners, nature therapists, artists, volunteers, and 
a voluntary youth worker. Community members were interviewed about their experiences at 
the event. 
 
The study found that community members: 
 

• Saw Farm Urban as both 'artificial' and different from outdoor spaces, but at the same 
time as increasing connection to nature by making nature more accessible for some, 
being fresher than traditional growing methods, and connecting people with the story 
of food  

• Found the cost of Farm Urban systems as stopping them from having a local impact in 
the Community, but at the same time found Farm Urban's openness and sharing of 
information made them feel like Farm Urban was ‘giving something back’ 

• Felt connected to other attendees who also aimed to make a positive difference in 
their communities, gave and received support to help each other to make a positive 
difference, and experienced emotions around their ability to support each other. 
 

Why is this important? 
 
Our findings suggest that people’s values and beliefs might be as important as the 
environment for how people understand nature. If this is true, educational events in these 
indoor spaces might help change the values and beliefs people hold, and then, over time, 
change the way they make sense of indoor nature. 
 
Our findings also suggest that the cost of Farm Urban technology might stop people in the 
Community feeling connected to Farm Urban. Whereas the way Farm Urban shares its 
information might help them feel more connected. If Farm Urban reduces costs and keeps 
sharing their methods, this might help them feel more connected.   
 



Finally, meeting various types of community members at the event might help the community 
to help each other make positive impacts, and feel more connected. Farm Urban Manchester 
events could give the Community a meeting place for creating these relationships 
 
What is next?  
 
Future research should look at how more educational events might change the way people 
make sense of indoor nature and feel connected over time  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



JOURNAL MANUSCRIPT  
 

 
Vertical connection: exploring the role of social identification and 

perceived naturality in connecting UP the community through vertical 
farms   

 
 
 
 
 

Prepared for Frontiers in Psychology 
 
 
 
 
 
 

Michael Patrick McCormick 
 
 
 
 
 

School of Health Sciences, 
University of Manchester, 

Oxford Road, 
Manchester M13 9PL 

 
Email: Michael.mccormick-2@postgrad.manchester.ac.uk 

 
 

 
Word count: [9404] 

 
1 table 

3 figures  
 

Preferred language formatting: British English 
 
 



Abstract 
 
Key words: social connection, loneliness, mental health, social prescribing, nature, 
nature based social prescribing  
 
Introduction: Nature-based social prescribing (NBSP) has received interest for addressing 
the interlinked issues of social disconnection and mental health. Emerging evidence suggests 
social identification and ‘perceived’ naturality are important for NBSPs effects; however, a 
paucity of research has explored mechanisms, with the majority looking at outdoor 
environments. Indoor farming is a growing response to urbanisation and has the potential to 
deliver numerous social benefits. This study aimed to explore how community members in 
South Manchester experience social identification and perceptions of naturality within an 
indoor ‘Farm Urban Manchester’ event. Methods: Eight online interviews were conducted, 
with attendees affiliated in some way with community gardening, and subject to Reflexive 
Thematic Analysis (Braun and Clarke, 2021). Results: There were three themes: 
‘Overarching theme: ‘Restoring balance through nature’, which describes how participants’ 
perceive a loss of nature connection and fair share in Manchester alongside their attempts to 
meaningfully restore balance through nature, ‘Making sense of Farm Urban’ which 
describes participants sense making of Farm Urbans indoor nature in relation to their values 
and beliefs and has two subthemes: ‘Making sense of Farm Urban: as nature connection’, 
which describes how participants experience Farm Urban as ‘unfamiliar’ and ‘artificial’, yet 
also as meaningfully increasing nature connection in several ways and ‘Making sense of 
Farm Urban: as accessible to the local community’ which describes how participants view 
Farm Urban technology costs as contradictory to the grassroots nature of community 
gardening presenting a barrier to meaningful implementation locally, but simultaneously how 
Farm Urban's sharing of methods created a sense of giving back. And ‘Symbiosis and 
Shifting perspectives', which describes how, through a shared goal to make positive change 
in their communities, attendees connected with each other, allowing for the symbiotic giving 
and receiving of support and the experience of emotions in relation to their ability to 
contribute to Symbiosis. Discussion: The findings are discussed in relation to the literature on 
the role of values and beliefs in perceptions of indoor growing alongside possible factors 
relating to social identification at the event. Implications are discussed regarding future 
indoor farming events and the need for further well-designed longitudinal research. 
 
 

 
 
 
 
 
 
 
 
 
 



Introduction  
 
Social disconnection and mental ill health are two major, interconnected health issues facing 
modern society (UK, 2023; Hammond et al, 2018). Social connection is a broad construct 
encompassing three dimensions – 'structural', 'functional', and 'quality'. Loneliness is a 
functional aspect of the construct social connection (Holt-Lunstad et al, 2015) and is 
characterised as a negative state experienced when there is a mismatch between the quality of 
relationships which a person possesses and the quality of relationships which they desire 
(Perlman & Peplau, 1981). Loneliness has been found to impact close to a third of 
industrialised countries (Lee et al, 2023), with 1 in 12 people experiencing levels harmful to 
health (Surkalim et al, 2022). Social isolation is a related but distinct construct considered a 
structural aspect of social connection, which encompasses the size and diversity of one’s 
social network. The effect of social isolation on mortality is believed to be greater than that of 
smoking or obesity (Holt-Lunstad et al, 2015; Tilvis et al, 2011). Likewise, a state of 
persistent loneliness has been linked to multiple chronic conditions (Lee et al, 2023), with 
inflammation potentially providing a common pathway for these outcomes (Holt-Lunstad, 
2022). Furthermore, research has linked numerous dimensions of poor social connection with 
common mental health disorders such as social anxiety and depression (Erzen & Çikrikci, 
2018; Teo et al, 2013). Different theoretical perspectives connect the construct of social 
connection to inflammation via both promoting health and buffering stress. For example, a 
leading model by Cohen and Wills (1985) known as the 'stress-buffering model’ suggests that 
social relationships attenuate the impact of stressful life events. 
 
Social prescribing (SP) is one of the UK government's responses to tackling the growing 
overlapping issues of social disconnection and mental health. SP is an umbrella term 
outlining an approach that aims to improve social disconnection and mental health, through 
the referral of an individual to groups, services, or activities within their Community (NHS 
England, nd). Despite investment, the evidence base surrounding SP efficacy and possible 
mechanisms is seriously underdeveloped, with critical issues complicating research and 
evaluation, such as a lack of conceptual clarity and agreement on how to measure ‘social 
connection’ (Vidovic et al, 2021; Cooper et al, 2022; Husk et al, 2019) 
 
Nature-based SP (NBSP) is a subset of SP involving the connecting of individuals to nature-
based activities, groups, or services. Research demonstrates that NBSP may reduce 
depression and anxiety (Menhas et al, 2024; Haywood et al, 2024). However, the efficacy of 
NBSP  for increasing social connection and reducing loneliness, similar to SP, is not well 
understood again due to methodological limitations in the literature (Sachs et al, 2024). 
Despite these issues, some qualitative research has shown that group-based nature activities 
may increase belonging and connectedness, which are critical processes for decreasing 
loneliness (Sachs et al, 2024). For example, a recent ethnographic study by Aughterson et al 
(2024) longitudinally explored mechanisms behind the impact of various SP modalities, 
including a gardening group, on individuals with severe mental health issues. They found that 
at 12 months, members describe experiencing an increased sense of Community, increased 
social support, lasting friendships, and reductions in loneliness. Furthermore, a literature 
review of factors that improve social connection in NBSP by Lavell et al (2019) proposed a 
model suggesting that NBSPs broadly increase social connection and reduce mental health 
through activating ‘interpersonal’ and ‘intrapersonal’ processes. In line with these findings, 
the most methodologically robust available evidence on SP mechanisms has found using 
longitudinal mediation that SPs broadly may improve social connection and mental ill health 



through increasing group memberships, which increases ‘belonging’, and subsequently 
reduces loneliness among lonely or anxious individuals (Kellezi et al., 2019; Wakefield et al., 
2022). That being said, the studies included in these reviews employ vastly different contexts 
for interacting with nature, such as conservation, park visits, simply growing or maintaining 
plants, with only three studies exploring indoor nature e.g in the form of virtual reality or 
house plants (Fan et al, 2022; Lin et al, 2020; Tse, 2010). However, collectively, this research 
points to social identification as a plausible general mechanism. Social identification is a 
component of social identity theory. Tajfel defined social identity as ‘the part of a person’s 
self-concept that comes from knowing they belong to a social group’ (Tajfel & Turner, 2004), 
and research demonstrates that individuals with more social identifications experience less 
depression (Sani et al, 2015). Furthermore, a shared identity has been shown to be a precursor 
for both receiving and giving social support (Haslam et al, 2012), suggesting that 
identification predetermines any of the 'stress buffering’ effects of relationships (Cohen and 
Wills, 1985). Likewise, Haslam et al, 2024 explains that identifying as ‘us’ as opposed to 
solely ‘me’ is the basis of self-esteem, meaning, self-efficacy, sense of control, and purpose 
(Jetten et al., 2015; Greenaway et al, 2015; Cruwys et al., 2014; McNamara et al., 2013; 
Junker et al., 2019). Considering Lavell et al, (2019)s model, this framework positions 
‘interpersonal processes’ in part as facilitating ‘intrapersonal ones. In light of a lack of a 
strong evaluative theoretical framework for evaluating SPs' effects on loneliness and mental 
health, alongside the above arguments, Haslam et al, 2024 suggests using social identity 
theory going forward. For clarity, I will, from here on, conceptualise ‘social connection’ and 
thus the ‘stress buffering’ effects of social relationships as a byproduct of social 
identification.  
 
 
Environmental enhancement interventions could be considered a subset of SP, which 
encompass pro-ecological, group-based community activities aimed at improving both the 
environment and the participants' wellbeing. Typical environmental enhancement 
interventions are litter picking and habitat restoration (Baker et al, 2024). Beyond 
identification, the UK’s Mental Health Foresight review found that taking part in activity’s 
that reflect deeply held values are highly correlated with wellbeing (Huppert, 2009). 
Furthermore, separate research has demonstrated that meaning in life (operationalised as a 
desire to preserve nature's benefits for future generations) fully mediates the effect of pro-
environmental activities on loneliness and depression (Jia et al, 2021), indicating a potentially 
critical role of meaning in reducing loneliness within the context of ‘pro-environmental’ 
NBSPs. Scoping and systematic reviews investigating the effects of environmental 
enhancement interventions similar to the broader SP & NBSP literature found significant 
heterogeneity among studies, and variable quality and methods (Husk et al, 2016; Baker et al, 
2024). However, they found that majority of studies report positive outcomes in participants' 
mood, mental wellbeing, or distress reduction (Baker et al, 2024). Likewise, participants 
describe gaining a sense of purpose, belonging, and achievement (Baker et al, 2024), which 
align with the social identification framework. Similar to broader NBSP, no studies included 
in either of these two reviews looked at indoor farming interventions. Furthermore, Haslam et 
al (2024) hypothesize that what matters most in forming a social identification within an SP 
is that the group is subjectively meaningful for participants. In line with this, Scheerer et al. 
(2004) suggested that experiences of meaning facilitate initial engagement in an activity, this 
creates motivation, which ultimately sustains engagement and thus the future development of 
social outcomes. Collectively, this research highlights the foundational role of exploring the 
subjective experiences of meaning at an SP as foundational for continued engagement and 
subsequent social identification.  



 
Alongside ‘intrapersonal & ‘interpersonal’ processes (or perhaps more accurately social 
identification), Lavell et al (2019) also highlights that ‘environmental processes’ are uniquely 
important for facilitating social connection within NBSPs. Research has found that spending 
time in nature has been shown to independently reduce loneliness (Soga et al, 2021) and 
increase social connection by facilitating perspective taking (Goldy & Piff, 2020). Nature's 
ability to independently improve human health and wellbeing is believed to be in part due to 
its impact on attentional processes and evolutionary psychology. Two leading theories 
provide insight into how ‘environmental processes’ affect wellbeing. The Attention 
Restoration Theory suggests that nature can refresh our attention and promote wellness by 
negating attentional fatigue (Kaplan & Kaplan, 1989), whereas Ulrich’s Stress Reduction 
Theory suggests features of the environment support psychophysiological stress recovery 
(Ulrich et al., 1991). However, the effects of ‘environmental processes’ such as Attention 
Restoration Theory on emotional wellbeing have been shown to be mediated by the concept 
‘perceived restorativeness (Marselle et al, 2016). Furthermore, perceived naturalness is one 
factor that has been shown to mediate the effect of ‘perceived restorativeness’ on emotional 
wellbeing (Marselle et al, 2016) and, given Lavell et al.'s (2019) review and associated 
evidence, possibly also social connection. Furthermore, research into perspectives on indoor 
growing methods has primarily focused on consumer perspective and demonstrates that they 
generally perceive indoor growing methods as unnatural (Yano et al, 2021; Mina et al, 2023), 
with no currently identified research on the perspectives of growers or individuals affiliated 
with gardening. However, research demonstrates that the perceived naturalness of indoor 
growing methods is linked to an individual's values, beliefs, and income (Yano et al, 2021; 
Mina et al, 2023) indicating that different groups will hold different perceptions on the 
naturality of indoor growing methods which thus may theoretically influence the possible 
effect of indoor nature on wellbeing. 
 
Indoor farms (such as ‘Farm Urban’) are likely to increase in the coming years due to their 
pro-ecological, economic, and societal benefits (Wang et al, 2025) and could partially 
counteract an increasing decline in green space within cities (Fuller & Gaston, 2009). 
Likewise, these farms have been identified as offering potential to create new spaces for 
social engagement and to counteract exclusion (Mina et al, 2023), highlighting their strong 
potential as an environmental enhancement NBSP. However, the social benefits of indoor 
farms have not been established (Mina et al, 2023), and there is currently no research 
exploring the potential of indoor farms as an environmental enhancement NBSP. 
Furthermore, Mina et al (2023) highlights that to ensure the provision of any social benefits, 
indoor farming initiatives should include the relevant actors of the local communities in 
which they are based. Clearly, there is a need to explore how important theorised processes 
such as social identification, subjective meaning, and perceived naturality may be 
experienced by local community members attending an indoor farming event to understand 
any possible social benefits.  
 
This study, therefore, aims to explore how community members (affiliated with gardening in 
some way) at an indoor farming event aimed at educating attendees about the pro-
environmental impacts of indoor growing experience (a) social identification with the host 
organisation/community in relation to subjective meaning and (b) perceive naturality.   
 
Research Questions - How do attendees at a Farm Urban Manchester event experience 
naturality and social identification in relation to subjective meaning. 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



2.0 Materials and methods  
 
2.1 Participants  
 
Eight participants were purposively sampled from a pool of 15 individuals who attended a 
Farm Urban Manchester community event. All participants were somehow associated with 
gardening. Participants were between the ages of 25 and 61 years. Three were males, two 
were female, and three preferred not to say. Two participants were nature therapists, one was 
a project manager, two were volunteers, one was an investor/youth club leader, one was a 
community garden manager, and one was an artist. The only inclusion criterion was to have 
attended the recent Farm Urban Manchester event. 
 
2.2 Design and materials  
 
Eight semi-structured online interviews were conducted remotely via Microsoft Teams. 
 
Semi-structured interview schedule 
  
A semi-structured interview schedule was created, including five open-ended and 
nondirective questions that encouraged participants to discuss their experiences at length. 
Questions explored their connection with nature/gardening, reasons for attending, and 
broadly their experiences at the event (See Appendix B). The interview began with the 
question 'Can you tell me a bit about what got you into gardening/what gardening means to 
you' to establish rapport and ease in. Typical questions included Can you talk me through 
what you did from arriving to leaving?'', 'Why did you decide to attend the recent farm urban 
Manchester event? 'Did farm urban Manchester do anything at the event to make you feel as 
if you fit in?'', Was there any moment when you felt part of something at the event?''. The 
interview schedule was developed and piloted on a community gardener who was part of the 
larger Farm Urban project. 
 
Prompts were additionally used to explore experiences further, such as ‘’how did that make 
you feel?’’, ‘’Can you give me examples?’’ and ‘’why?’’. Likewise, additional prompts were 
prepared to provide direction for the participant, E.g., for the question 'why did you decide to 
attend the recent farm urban Manchester event?'', additional prompts included 'were you 
looking for something practical, social, or emotional?''  
 
Demographic questionnaire  
 
A basic demographic questionnaire was created to gather information on age, ethnicity, 
gender, employment status, affiliation with gardening, and an open-ended box to explain their 
role further.  
 
The Farm Urban Manchester event 
 
The Farm Urban Manchester event was designed in collaboration with the Farm Urban 
Events team. Advice from the ‘nature on prescription handbook’ (Fullum et al, 2021) around 
‘making a difference’ and ‘being in a group’ was applied to the design of a farm urban 
Manchester event (See Appendix B for full mapping) through incorporating smoothies to 
allow for creativity, framing tasks to emphasize meaning (e.g. Framing smoothies as creative 



in a personalised way), creating numerous stations to allow participants to self-select groups 
and provide opportunities for ‘group processes’ (e.g. building a aquaponics system, 
discussion groups and multiple activities to allow for self-selection). 
 
The event lasted three hours and took place in an event space on the campus of the University 
of Manchester, where an edible wall was installed. It began with an Introductory talk and 
Q&A session around hydroponic growing. Next, four stations were set up, comprising a 
smoothie making, compost in a jar making, tasting session to develop a taste profile of 
different produce, and an Edible wall demonstration/harvesting, where participants could 
move around activities and engage at their own pace. Following this, participants were placed 
into discussion groups and asked to reflect on the values they attribute to gardening. Finally, 
participants were placed into groups and built a miniature hydroponics system (Hydroponics 
is the process of growing without soil) before ending with a final Q&A. 
 
 
2.3 Procedure  
 
Interviews  
 
Research ethical approval was granted for the study by the University of Manchester Ethics 
Committee (2025-22339-41339). Emails to participants were sent via the Farm Urban Event's 
organiser. The emails outlined the study and its purpose, with an attached recruitment letter 
and information sheet. Participants had the option of participating in one-to-one interviews 
held either in person on the premises of the University or online via Teams. Interested 
participants contacted the researcher directly via email or through the event organiser, and a 
date and time for an interview was arranged. A link to the consent and demographic form was 
then emailed to participants to complete via the Qualtrics platform. All interviews were 
conducted online by the researcher (a white male postgraduate student). A pilot interview was 
conducted with a supervisor to practice prior to collecting data. Upon entering the team's call, 
prior to recording, participants were given the opportunity to ask questions about the study. 
Following this, the audio recording was started, and the researcher asked questions from the 
schedule. The schedule provided a structural guideline; however, the interviewer was free to 
explore areas if they arose earlier. Probing questions were asked to find out more about 
important things (relating to experiences at the event – with a focus on group processes, their 
experiences of nature and meaning). The interviewer provided brief summaries throughout 
the interview and at the end to make sure they had a clear understanding of what the 
participant was saying and allowed them to add additional information. The interviewer was 
careful to allow participants to tell their own story in their own words. The recording was 
stopped upon completion of the interview, and the participants were thanked for their time. A 
participant debrief form (See Appendix A) was emailed directly to the participant. Interviews 
lasted around 1 hour, and there was a £20 Amazon gift voucher provided as recompense for 
participating. Interviews were transcribed verbatim under the guidelines of RTA and then 
anonymised; the researcher appointed pseudonyms for each participant prior to commencing 
analysis.  
 
2.4 Reflexivity and positionality statement 
 
The project employed a contextualist epistemology and a critical realist ontology, which 
posits an existence of a reality, but simultaneously understands that any reflection of this are 
characterised by participants’ language, culture or political interests (Ussher, 1999). These 



stances were chosen because they fit well with an intentional theory of language where 
language is theorised to be broadly reflective of participants cognitions and social contexts. 
Thus a hermeneutic of empathy, allowed for the exploration of the attendees’ experiences 
through language at the Farm Urban event through the taking of an experiential orientation.  
 
The researcher is a 27-year-old straight white middle class male from Scotland attending a 
liberal university, studying psychology at a privileged institution, and may see the world in a 
specific way through the Lens of their gender biases, economic/class positioning, and theories 
and models of psychology. They were also socialised in a Western country/ education system 
and internally hold Western values and beliefs. The researcher had no prior experience or 
expertise within the community gardening space and would be considered an outsider to this 
topic area. A reflective journal was kept throughout the data analysis process. The 
researcher’s specific perceptions of class & psychological theories were reflected on such as 
social identity theory (Tajfel & Turner, 2004) and how they may have impacted the analytic 
interpretation of participants' data. Likewise, the researcher practiced reflexivity within their 
interpretation to ensure representational ethics and their ‘telling of a story that does not do 
harm’ (Braun and Clarke, 2021)  
 
2.5 Data analysis 
 
Interviews were transcribed verbatim and analysed using Reflexive Thematic Analysis (RTA) 
as outlined by Braun and Clarke (2021). Transcripts were read and re-read to help build a 
working model of the interview for familiarisation. Likewise, the researcher recorded himself 
recapping key ideas from each interview to facilitate memory and immersion. Initial 
interpretations of the data and other insights gained from studying the literature, alongside 
salient interpretations of the participants' characteristics/persona/identity/politics, gained 
through interviewing, were audio recorded in a reflective journal before commencing analysis 
of the data. The critical contextualist RTA approach centred around an inductive mode and 
shifted between semantic (i.e., ‘Farm Urban as unfamiliar’) and latent orientations (i.e.,' 
Symbiosis’), applying codes to textual data that represented perceived key aspects of the 
participants' perspectives and beliefs. Codes were initially clustered into 10 patterns of 
meaning (complexity exclusion and meaning,, connection through food systems, connecting 
through taste, connecting through extension, making a difference with Farm urban, making a 
difference together, connecting with others, group dynamics and curiosity, connection and 
counterculture (See Appendix B for list of initial codes and coding labels) which broadly 
reflected the participants experiences at the event. The researcher recorded reflections around 
their feelings and perspectives following interviews and throughout coding, using audio 
recordings to provide context around the subjective analysis.  
 
Following the initial thematic mapping (See Appendix B Figure 2.), clusters were refined by 
identifying overlaps between them and merging some, while removing others. Themes were 
iteratively refined in the write-up process, developing five themes through merged codes. 
After reviewing the themes and broader dataset, I became most interested in participants' 
experiential accounts and using language to explore their experiences of social identification 
in relation to subjective meaning and perceived naturality at the event. I settled on an analytic 
structure with five themes, which captured different aspects of the participants' experience: 
Restoring balance through nature, Symbiosis and connection, Making sense of Farm Urban 
(with two sub-themes), Making sense of Farm Urban as nature connection, Making sense of 
Farm Urban as accessible to the Community (See Appendix B Figure 3.). The researcher's 
interpretation of themes and their underlying codes was checked against their supervisor's 



interpretation. The subsequent result is the production of tentative truth claims resulting from 
a 'dialogical, systematic and rigorous process' of subjective analysis. 
 
In writing up of the analysis []…. is used to indicate where parts of a sentence have been 
omitted. Likewise, where extra context is needed context is provided inside square brackets 
e.g. [example] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



3.0 Results 
 

Figure 1. Thematic map of participant experiences.  

 
 
 
This article reports five themes (See Figure. 1): Overarching theme: Restoring balance 
through nature describes how participants perceive a loss of connection to nature and a lack 
of ‘fair share’ in modern society and attending the event as an extension of their desire to 
help restore balance through nature. Making sense of Farm Urban describes how 
participants make sense of Farm Urban in relation to their existing values and beliefs, which 
has two sub-themes. Making sense of Farm Urban: ‘as natural’ describes how participants 
struggle to make sense of indoor gardening in relation to their understanding of outdoor 
gardening. However, they also describe how indoor gardening can increase nature connection 
by extending the benefits of nature, form a new connection to nature, be fresher/more 
connected than current farming methods, and connect people with the story of food. Making 
sense of Farm Urban: ‘as accessible to the Community describes how participants perceive 
the cost of Farm Urban's growing systems as undermining their local implementation and 
contradicting the grass roots/working class nature of community gardening. However, 
participants also describe how Farm Urban's openness and sharing of information created a 
counter to money-oriented development and a sense of giving back to the Community. 
Symbiosis and shifting perspectives describes how participants experienced a sense of 
relatedness to other participants who were making positive contributions to their 
communities. Meeting these people symbiotically provided collaboration, information for 
overcoming challenges, ideas, and moral support in relation to their initiatives, alongside 
emotional experiences related to their ability to contribute.  

  
 



Table 1. Participants demographic information  
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Pseudonym Gender  Age Ethnicity   Employment 
status  

Affiliation with 
community gardening  

LYNN  Female  43 White: English, Welsh, 
Scottish, Northern 
Ireland or British  

Retired  Nature therapist  

NAHH Prefer 
not to 
say 

45 White: English, Welsh, 
Scottish, Northern 
Ireland or British  

Part time  Nature therapist 

KIEE Prefer 
not to 
say 

43 Prefer not to disclose  Prefer not to 
disclose  

Artist working to 
connect people with 
green spaces  

HASS  Male  34 Asian, Asian British or 
Asian Welsh: other 
Asian   

Unemployed 
looking for 
work  

Community garden 
manager   

YAKK Female  61 White: English, Welsh, 
Scottish, Northern 
Ireland or British 

Employed full 
time  

Project manager at a 
charity  

MASS  Male  25 White: English, Welsh, 
Scottish, Northern 
Ireland or British 

Unemployed 
looking for 
work  

Community garden 
volunteer  

NIEE Male  50 White: English, Welsh, 
Scottish, Northern 
Ireland or British 

Employed full 
time  

investor and youth 
club garden volunteer 
and  

QUI N/A  N/A N/A N/A Volunteer gardener  



3.1 Restoring balance through nature   
 
Participants contrasted a felt loss of nature connection and fairness in Manchester with efforts 
that ‘give back,’ and at a latent level, position their own nature-based initiatives as a way to 
meaningfully restore these imbalances, and attending the event as an extension of this. 
 
A problematic loss of connection to nature in modern society was frequently evident across 
participant accounts, for instance.  
 

’ [discussing farm Urban] it feels [] almost like a solution for a problem that should 
never have existed in the first place, i.e., humans being not very connected with nature 
because of the way we now all live in urban environments or so many of us do'' 
(NIEE)  
‘’[talking about fresh/quality food] I kind of feel like modern society sort of robbed us 
of something that used to be available to us, you know, naturally, like it almost feels 
like it's a basic right'' (HASS) 
 

As the above extracts show, participants actively position a loss of connection to nature in a 
negative light, describing it as a 'problem that should never have existed in the first place’ 
(NIEE) and feeling 'robbed' (HASS). This language suggests they perceive nature connection 
to have been wrongly taken away by modern society and something that should be 
meaningfully restored.  
 
Some accounts contrast this decrease in nature connection with an increasing ‘focus on 
selling’ (NAHH), money-oriented development and a lack of ‘fair share’ (LYNN) and giving 
back to the Community in Manchester.  
 

‘’[Discussing Manchester] the last 10 years have been crazy in terms of development, 
but a lot of that development has just been like really money orientated, so it was just 
really nice to be in a space and connect with people that was… that felt like it was 
giving something back to the world and the community rather than just being a place 
to kind of make money’’ (KIEE) 
‘’I like the fact that permaculture was kind of looking at things like fair share, earth 
care, and people care because I felt that was something that was lacking in the 
systems that I could see around me’’ (LYNN) 
 

Whereas other accounts evoke a broader issue of a lack of fair share in society surrounding 
access to healthy, quality food, for example 

 
‘’ It’s such an unjust society []..  [Discussing the ability to make errors while cooking 
fresh meals] you can’t afford to do that…  you need to be a sure thing. Everyone will 
eat those chicken nuggets (referencing McDonald's), so we've got a problem there 
(YAKK) 
 

Similarly, participants evoke how nature can meaningfully impact wellbeing and wider 
society by galvanising people to cooperate, facilitate ‘kindness’ (KIEE), provoke people to 
‘look after their world’ (NIEE), experience ‘meaning’, overcome financial barriers to 
accessing fresh food, and receive social support from others, for instance  
 



‘’[describing how community gardens are different from street trees] They actually 
involve cooperation []... and people can actually get a sense of belonging from that 
space its not like they're walking through it []... they're getting food from it and a 
better sense of meaning''  (MASS) 
‘’’[Discussing the scientific evidence] the natural world inspires awe or wonder and 
then that in turn inspires kindness, which is like super interesting'' (KIEE) 
 

As the above extracts show, participants describe nature in a way that positions it as 
meaningfully improving wellbeing and society, holistically suggesting in part they perceive it 
as being a way to meaningfully address issues with nature disconnection and fair share.  
Likewise, participants work/volunteer across various community contexts that aim to use 
nature in some way to increase the benefits of nature connection or address social issues, e.g., 
tending community gardens, running a socially engaged art practice, investing in prosocial 
initiatives, volunteering at a youth club with a community garden, and conducting nature-
based therapy (see demographic table). Whereas other accounts explicitly evoke a collective 
sense of meaning, for instance   
 

‘’ We've all got slightly different communities that we're trying to serve []….  I think 
underneath it all, there are lots of parallels and you know things that are meaningful to 
all of us, which is we're all seeing people suffer'' (YAKK) 
 

This suggests that participants value making a meaningful difference in their communities 
through their nature-based initiatives as a way to ‘reduce suffering’. Likewise, participants 
describe attending the Farm Urban event as an extension to their own initiatives and values 
through making the central messages ‘more relevant to people’ (YAKK), learning about 
gardening methods, or to collaborate or ’build that connection with farm urban’’ (NIEE), for 
instance, 

 
‘’I came to learn more ideas, inspiration, see if there’s something I can even get 
involved in’’ (HASS, a local community garden manager who grows fresh food for a 
local food bank on a soil-free site),  
‘’ [discussing why they attended] just wanting to work collaboratively with other 
organisations, and it felt like a really exciting way to do that’’ (NAHH, a local nature 
therapist) 

 
 
3.2 Making sense of Farm urban  
 
Participants describe making sense of farm urban indoor methods in relation to their existing 
values and beliefs. 
 
Making sense of Farm urban: as nature connection   
 
Participants negotiated naturality, comparing Farm Urban’s indoor/technological setting with 
outdoor, soil-based images of ‘being in nature’ 
 
Participants describe Farm Urban as being ‘artificial' (NIEE), 'hyper real' (NAHH), and 
distinctively different from being outside and having their hands in the earth/soil (QUI, 



NAHH), alongside unknowns regarding indoor air quality and nutrition (KIEE, NAHH). For 
instance, 
 

‘it’s a very different way of connecting with nature and not one that felt familiar []…  
I’m so used to just getting my hands in the earth and growing that way’’ (NAHH) 
''We breathe like different chemicals when we're in nature that are really good 
for us, so it'd be interesting to know like what the air in that space is like []… ‘’ 
what’s in the nutritional mix’’ (KIEE) 
 

Some accounts describe Farm Urban's futuristic appearance, technology, and the business 
context as being unfamiliar 
  

‘I think when you look at things like that (vertical wall) that look quite technological 
and futuristic, you kind of maybe think, oh I can’t touch that because I wouldn’t know 
what to do with it and I wouldn’t know how to use it’ (KIEE)  
‘’It's kind of like a very long way from community, I don’t know that area, but it 
seems like a very much a business area’’ (QUI) 
 

Others explicitly contrast Farm Urbans ‘clean and clinical’ (NIEE) appearance & vertical 
growing with ‘being in nature’ (NIEE) and ‘the idea of natural’ (NAHH), for example  

 
‘I think a lot of what gardeners enjoy is being in nature, working with nature. And 
farm urban, it’s all very kind of clean and clinical and feels like more like you’re in a 
lab’’(NIEE) 
I would feel confident growing lettuce in my allotment, but I wouldn't know quite the 
process of where to begin in that context of growing vertically, so it's just sort of that 
new knowledge, I suppose. But I think, I don't know if it's just to do with it being so 
different and this idea of natural maybe’’ (NAHH) 
 

As the above extracts show, participants described a psychological gap between Farm 
Urban’s indoor, technological, business setting and their existing image of nature as outdoor, 
soil-based, and community-oriented 
 
Contrary to ‘naturality’ issues, accounts also describe how Farm Urban's novel indoor 
environment has the potential to increase the accessibility of nature for numerous 
populations, for instance  
 

 ‘’ [discussing their eco therapy allotment] you couldn’t access the allotment if you’re 
in a wheelchair, but you could do if you’re indoor gardening’’ (NAHH)  
''for some people that's going to make it more accessible because they might not feel 
comfortable working with soil, you know, being outside for whatever reason'' 
(LYNN)] 
 

Whereas others describe pondering the psychological benefits of indoor vertical growing and 
existing theories of how nature exposure impacts psychology through ‘awe’ and ‘biophilia’, 
and how it could potentially create a ‘new connection’ with nature 
 

‘’you know there’s all these theories about kind of like awe in nature [] how the 
natural world inspires awe and wonder and then that in turn inspires kindness which is 
like super interesting [] thinking about the lettuces and how they’re displayed in that 



really beautiful way could definitely be something that connects people and get them 
to I guess, form a new relationship with vegetables and greens’’ (KIEE) 
''You see a side of the allotment that you don't see in spring and summer when 
everything's coming into growth (in the winter), whereas you see that more all around 
with the indoors [] so you get that sort of I don't know the green biophilia sort of 
feeling in the indoor environment'' (NAHH) 
 

Some accounts describe how actually tasting the produce created a sense of ‘optimism’ 
(HASS) & inspiration (LYNN) for ‘persuading people’ and the freshness becoming a food 
quality standard one day  
 

HASS: '' The potential of it sort of becoming a standard one day and having that level 
of fresh greens of, you know, carrying kind of flavours and texture more widely to 
anybody. So thinking about that, as you know, as a potential seed towards something 
like that kind of gave me a sense of optimism’’ 
''Like the tasing activity. []. I thought that was quite inspirational in terms of trying to 
kind of make cultural change and trying to kind of persuade people (that these 
growing methods are better quality) ’’ (LYNN) 
 

Other accounts describe how Farm Urban's novel growing methods can combat society's 
nature disconnection by connecting people with the 'story of food' (NIEE) 
 

It's definitely a step closer to nature than just buying a lettuce, you know, in a plastic 
wrap or whatever in a supermarket and not thinking about the process at all of what’s 
gone on and not being part of that process, so it definitely goes somewhere towards 
making a more of a relationship with nature (LYNN)  
‘’Some of the boys that don’t like working outside can still connect with the story 
around food and the environment, but in a nice warm space'' (NIEE, youth club 
leader) 
 

As the above extract show, participants positioned Farm Urban as a way to help reconnect 
with nature’s benefits (e.g., freshness, calm, ‘story of food’, biophilia, awe). Likewise, 
participants describe how Farm urbans indoor and technological approach can function as an 
extension of nature by providing ‘biophilia’ all year round’ (NAHH), and awe, possibly 
provoking a ‘new connection with vegetables and greens’ (KIEE) suggesting a partial 
integration between the indoor, technological approach and the outdoor soil based approach 
specifically in relation to their understanding of how indoor ‘artificial’ (NIEE) methods can 
meaningfully ‘increase nature connection’ (accessibility, biophilia, awe, freshness, the story 
of food) 
 
 
Making sense of Farm urban: as ‘accessible’ to the Community   
   
Participants negotiated farm urbans accessibility to the Community. 
 
Participants explicitly describe how Farm Urbans technology (the growing systems) are not 
'accessible' (NAHH) to specific populations & how this cost barriers undermines the system's 
implementation, for instance,  
 



‘’the only concern with technology is it becomes like accessible in some ways and 
less accessible in others, can’t it?’’ (NAHH) 
‘' My other desire would be just to see these more common place, obviously there’s 
like a cost to setting these up’’ (KIEE) 
 

Other participants describe noticing attendees being ‘perplexed’ (YAKK) & sceptical 
(LYNN) about the benefits of the systems and costs involved 
 

‘’If I remember anything, I think I remember one of the participants being quite 
sceptical about the system. []… They gave some scepticism around it, I guess, like the 
scale of it or the cost of it or whatever you know'' (LYNN) 
[discussing other participants] They were a little perplexed, I would say, in the 
conversations I had about the expense of the equipment (YAKK) 
 

Some accounts explicitly highlight how the cost of the technology directly contradicts the 
'grass roots' (MASS) or 'working class (YAKK) nature of community gardening.  

 
''They were a little perplexed, I would say, in the conversations I had about the 
expense of the equipment that was involved, you know, because I think the reason 
why people grow their own food in allotments have always been thinking, you know, 
a tradition of working-class culture'' (YAKK) 
 ‘’ I thought that was kind of an interesting contrast because community gardening is 
more like having more like grass roots initiated and I think a couple of people were 
talking to were just discussing about like the energy consumption, how much like 
energy that the hydroponic system used, and I think they might have mentioned like 
it’s better to like to grow it yourself outdoors’’ (MASS) 
 

Participants outline the issue of accessibility of Farm Urban systems and how the cost 
contradicts the nature of grassroots and working-class community gardening: 'What are the 
farmers getting out of it?' (NIEE). This may suggest that they perceive Farm urban as 
contributing, in part, to an increasing focus on selling as opposed to ‘giving back’ in 
Manchester. Likewise, cost is described in a way that presents it as undermining local 
implementation, suggesting they may perceive this as a factor inhibiting Farm Urban from 
having a meaningful impact locally. 
 
Contrary to financial barriers participants describe how farm urbans ‘openness’ (LYNN) & 
sharing of their methods as opposed to commoditising or gatekeeping this information 
created a sense of ‘countering to the flow’ (NAHH) and taking it to the ‘next level’ (HASS) 
characterised by ‘giving something back to the world and the community rather than just 
being a place to kind of make money’ (KIEE) 
 

''I think that kind of openness and the fact that the way we were being righted it was a 
feeling of a desire for collaboration, and rather than it being like a purely commercial 
sort of enterprise []... it made me feel comfortable being in that kind of environment 
rather than like a very corporate environment'' (LYNN) 
It's just like, countering to the flow, it feels like there is such a focus in the centre of 
Manchester, you can't really be in many places without being sold anything, and it felt 
a bit like an altar, a potentially alternate food economy going through the city. 
(NAHH) 
 



Participants' positioning of Farm Urban as providing a ‘countering to the flow’ of a focus on 
money by ‘giving something back’ suggests that they perceive Farm Urban as in part working 
against a dominant culture of selling and making money in the city, which either takes away 
or does not provide benefit to 'the community'  
 
 
 
3.3 Symbiosis and connecting  
 
Meeting others with similar goals to make a positive impact in the Community provided a 
sense of relatedness, which served as a basis for giving and receiving symbiotic support and 
experiencing emotions in relation to furthering their common goals. 
 
Participants describe feeling ‘bonded’ (YAKK) and a shared common desire to make a 
positive difference within their communities, for instance.  
 

‘I think that's what probably bonded all the groups that they all had Initiatives and 
community groups, and that they were all from a setting that was dealing with the cost 
of living crisis that was acknowledging that people are struggling’’ (YAKK) 
[discussing other attendees] '' A lot of them were focusing on doing good for the 
Community they volunteer in or work in, and gardening was kind of like the method, 
while for others it was kind of the main focus, that’s at least my impression of it, like 
the Community first aspect'' (HASS) 
 

Whereas other accounts describe how interacting with other similar initiatives aimed at doing 
good in their communities made them feel like ‘you’re not on your own’ (NIEE), ‘more 
connected to the centre’ (NAHH), and a sense of 'operating together' (HASS) 
 

‘'especially considering you know with the community garden that I'm managing. I 
kind of know that if I need to consult, if I need information or help, then I've got 
contacts there now. So yeah, in a way it did feel like you know all of those initiatives 
are sort of operating together if that makes sense’’ (HASS) 
‘'That was really nice just to learn about new projects, and they're not new, they’re 
just new to me, you know. You feel you know a city and when you’ve lived here for 
quite a while and then it's nice to be refreshed. []… so going to kind of the event felt 
really nice because actually I felt more connected to the centre’’ (NAHH) 
 

As the extracts show, participants position learning about initiatives directly in relation to 
'feeling less alone' and 'more connected', suggesting emotional and social connecting benefits 
to these interactions. Participants describe how meeting other people doing similar projects 
also provides insight into how to overcome ‘some of those challenges (YAKK), gain 
ideas/inspiration, opportunity for collaboration, and moral support, for instance.  

 
‘’[so in terms of meeting new people, why is that important?'] It's just proven very 
helpful during my journey with this newly established community garden. It's just you 
know, exchanging information, ideas, even practically, you know, I have an excess of 
that, you have an excess of that, let's trade. Or opportunities for collaboration. Yeah, 
just you know, you never know what might come up’’ (HASS) 



''Meeting other people that are doing similar projects is so useful in terms of just you 
know, looking at how they've got over obstacles, you know, gaining ideas and just 
inspiration, you know, even if it's just like moral support. Talking to Someone who's 
working in the same sort of area, and obviously, you'd hope that further down the line 
from that, you might be able to kind of share resources'’  (LYNN) 
 

As the above extracts show, participants position meeting other community members as 
important for addressing challenges, furthering their goals, and providing moral support. This 
suggests that these relationships provide important practical and emotional benefits. 
Likewise, they point out the utility of meeting others to further their aims through 
‘collaboration, ideas, overcoming challenges and inspiration’, suggesting that meeting others 
is an intrinsically meaningful avenue for furthering their initiatives. 
 
Some participants describe experiences of bringing knowledge and a desire to go ‘deep into 
the detail’ (HASS) 
 

'I like to go deep into the detail of things and know that, knowing that there were 
people there that were kind of the same made me feel like yeah, those are my kind of 
people' (HASS, leader of community garden) 
''You get some really interesting insights into what people are doing, and I think you 
can bring a bit of your knowledge. []…. I don't think any grower knows it all ’’ 
(YAKK, project manager) 
 

whereas those with less experience/knowledge describe being ‘insecure’ or self-conscious 
(MASS) 
 

 ‘Maybe I was a little bit insecure about my own….  like I volunteer weekly, but I’m 
not necessarily like on the same level’’ (MASS, a volunteer community gardener) 
‘’It probably did make me think, oh, I’ve got lots to learn and feel there's loads of 
people here with more, more experience than me, so I suppose it brought that up a 
little bit'' (NAHH, a new to the role nature therapist) 
 

Participants directly describe feeling insecure or relatedness in relation to an ability to go to 
or be on the ‘same level’. This intertwined use of language and emotion suggests that the 
ability to contribute to the symbiotic exchange of knowledge within the group may relate to 
how participants experience emotions in relation to interacting with other attendees. 
 
Likewise, the hydroponics task provided an opportunity to ‘work with other people’ (LYNN), 
bond over incompetence, signify a need for diverse perspectives, and provided an opportunity 
to ‘feel that you are making a contribution (LYNN) 
 

'The hydroponics, definitely felt part of something cause we're like doing something 
practical together, a lot of groups were sharing the same experience of just not really 
being able to set up correctly'’  (MASS) 
‘It was quite interesting observing how we all put things together differently and learn 
differently. I think that’s quite interesting because it's then like a real reminder of like 
the need for diversity' (NAHH) 
 

This suggests the hydroponics task offered an opportunity for integration and a platform to 
contribute to something together among participants. 



 
Across themes, participants described meaning (‘accessibility’/‘giving back,’ nature 
connection), social identification (belonging, support, collaboration, relatedness, insecurity), 
and perceived naturality (outdoor/soil/quiet vs indoor/technological) as they made sense of 
Farm Urban and interacted with other attendees. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



4.0 Discussion  
 
The mechanisms behind how environmental enhancement NBSPs work to increase social 
connection are not well understood. This research is the first to explore how important 
theorised mechanisms like social identification and perceptions of naturality may operate in 
relation to meaning within a pro-ecological, indoor farming setting among community 
members affiliated with community gardening. 
 
The findings show that participants view indoor farming methods as unfamiliar, artificial, and 
in contrast with ideas of naturality. However, contrarily, they also perceive these methods as 
meaningfully increasing nature connection by extending the benefits of nature to various 
populations, alongside being fresher, higher quality, and more connected to the ‘story of 
food’ than current food systems. Likewise, individuals affiliated with gardening perceive the 
costs involved in indoor methods as a barrier to local implementation and as contradictory to 
the grassroots nature of community gardening. However, conversely, they also perceive Farm 
Urban's openness to share methods, collaborate, and give back to the Community as a 
meaningful counterbalance to the increasing focus on selling and money-oriented 
development within Manchester. Participants describe experiencing a shared sense of 
meaning and desire to make change within their communities, how meeting other community 
members provided information to overcome challenges, ideas, inspiration, and moral support, 
and experience emotions in relation to their ability to contribute to the symbiotic sharing of 
knowledge around common aims. 
 
This study offers a qualitative account of how an indoor farming event (or environmental 
enhancement NBSP) is made sense of by community members affiliated with gardening. It 
identifies perspectives on nature connection, fair-share, and the restorative role of nature as 
contextual factors that may shape attendees’ social identification and perceptions of  
naturalness, clarifying opportunities and barriers for ‘successful’ indoor NBSP design 
 
4.1 Identification with Farm Urban   
 
The findings show that participants perceived the cost of farm Urban systems as a barrier for 
community grassroots initiatives accessing the benefits of these systems. Thus, this barrier 
undermines Farm Urban's meaningful community impact. Existing evidence has similarly 
found that as indoor produce is sold at a high price, these products are largely inaccessible to 
the communities that the factories generally operate within (Mina et al, 2023), reflecting 
participants' concerns. Furthermore, Haslam et al (2024) outline key factors for facilitating 
social identification. In this framework, they hypothesize that social prescribing will be more 
effective to the extent that social prescribers engage in ‘identity leadership’ to create a social 
identity-based alliance between the attendee and the organisation. They highlight two aspects 
of identity leadership - 'identity entrepreneurship' and 'identity prototypicality', characterised 
by the identity leaders (Farm Urban) crafting a sense of ‘us’ and being ‘one of us’ among 
community members. Given our finding that costs present a barrier for community members 
accessing Farm Urbans systems and their meaningful local benefits, alongside participants 
explicitly describing Farm Urbans high costs as ‘contradictory’ to the nature of grass roots 
initiatives. One interpretation of this data is that there may be a dual financial and 
psychological barrier to community members viewing Farm Urban as meaningful, seeing 
Farm Urban as ‘us’ or becoming ‘one of Farm Urban’. However, findings also show that 
participants perceive farm urbans openness and sharing of methods as 'giving back' to the 



Community and providing a counter to an increasing focus on selling in Manchester. 
Likewise, Haslam et al (2024) highlights that another important part of identity leadership is 
'identity advancement', where they promote the interests of the shared identity and are 
thereby seen as 'doing it for us’. One interpretation of our data is that Farm Urbans' sharing of 
methods and openness may have created a sense of 'giving back' and countering to the flow 
of a lack of giving back to the community, and thus ‘doing it for us’. Therefore, there may be 
potential mixed effects of Farm Urban on promoting social identification within the local 
Community, with financial and implementation barriers undermining it, but the sharing of 
information and methods promoting it.  
 
4.2 Identification with the Community  
 
The findings show that meeting other community initiatives provided them with 
collaboration, ideas, inspiration, and moral support. Grassroots initiatives largely depend on 
internal resources (community members and volunteers), and research has found that social 
relationships are critical to a community garden's continued survival (Glover et al, 2005). In 
line with social capital theory, social relationships provide a form of ‘credit’ that can be 
cashed in at a later stage to facilitate practical action, and this thus forms a key part of 
resource mobilisation for these associations (Coleman, J.S., 1988; Glover et al, 2005). 
Parallel to the practical benefits of social capital, a social support network is believed to 
reduce stress through providing various forms of support. For example, instrumental support, 
which takes the form of practical and financial assistance, informational support, which 
provides information to facilitate coping with potentially stressful events, and emotional 
support, which offers self-worth and a sense of acceptance (House, 1981). One reading of our 
data is that meeting others may provide instrumental support in the form of trade & 
collaboration, informational support in the form of inspiration, ideas & knowledge for 
overcoming challenges, and emotional support in the form of moral support. Furthermore, 
our findings show that participants describe feeling as if they were ‘operating together’, were 
'bonded', and shared a common desire to create a meaningful impact in their communities. 
Participants' use of language suggests that they share a sense of ‘us’ which is founded upon a 
common desire to make positive local change. Social identity theory highlights that the stress 
reduction benefits of relationships are based on social identification with that group (Haslam, 
2004) indicating that a shared sense of bonding or operating together to make a positive 
difference in their communities may provide a basis for a shared sense of ‘us’ potentially 
facilitating the access of the intertwined social capital and stress buffering benefits of social 
connection.  
 
Furthermore, our findings show that participants experienced affiliation in relation to their 
competence and ability to contribute to the symbiotic sharing of knowledge. Previous 
research investigating community gardens found that the sharing of knowledge and resources 
provided them self-worth as they could help others whilst also being noticed doing this 
(Lucke et al, 2019; Ong et al, 2019). One interpretation of this is that the ability to contribute 
to other community members' goals may be an important factor influencing social 
experiences at indoor community events. Furthermore, our findings show that the 
hydroponics task was framed in a way that allowed individuals to experience contribution, 
inclusivity, and relatedness. Research demonstrates that strong performance in an activity is 
linked to building identity (Christiansen, 1999). The hydroponics task may therefore have 
provided an opportunity to contribute and build a sense of collective identity among 
community members. 
 



4.3 Perceiving naturality and individual psychology  

The findings show that participants demonstrate a psychological gap between their 
understanding of outdoor and indoor nature, with indoor nature being perceived as 
unfamiliar, artificial, and contrasted with naturality. This finding aligns with research on 
consumer perspectives, which has found that high technological food production methods 
within indoor environments are seen as artificial and unnatural (Mina et al, 2023). However, 
our findings also show that participants made sense of indoor farms as increasing nature's 
accessibility, pondered its overlap with existing nature, and understood it as more natural and 
fresher than current food systems, which all frame farm urbans 'artificial' methods as 
counterintuitively helping to meaningfully restore the benefits of nature connection in 
society. These mixed and somewhat contradictory findings suggest a complicated 
relationship between perceptions of indoor gardening and naturality. A 2023 systematic 
review of consumer perceptions of indoor methods found that the perceptions of these 
methods are influenced by participants' beliefs and values, particularly their opinions on 
sustainability and environmental issues (Mina et al., 2023). Likewise, a study on consumer 
perceptions of indoor methods in Russia found that those making above 60,000 Rubles/month 
viewed them more favourably (e.g., safe and tasty) whereas those making less viewed them 
less favourably (e.g. unnatural & bad tasting) (Yano et al, 2021). One interpretation of this is 
that farm urbans perceived naturalness and thus its possible link to a ‘restorative experience’ 
(Marselle et al, 2016) may depend in part on the individuals’ values, and beliefs about nature 
and food systems and where this indoor method sits in relation to these (e.g being an 
extension of nature, creating a new relationship with nature or being fresher/more natural 
than current systems). Mina et al, (2023) highlights that to increase perceptions of naturality, 
farms need to convince the public that the products are safe, of good quality, and natural. 
Therefore, further exposure, education, and contact with Farm Urban may shift perspectives 
on naturality and thus potentially impact indoor natures ‘restorative experience’ (and thus 
perhaps also social connection). 

4.4 Limitations and future research   
 
sThis study included a wide array of community members such as volunteers, investors, 
youth club leaders, initiative managers, artists, nature therapists, and community garden 
managers. As different groups may have different values, beliefs, and perceptions, the 
inclusion of a wide array of community members captures an array of different perceptions. 
However, this study did not utilize the naturalness perception scale, which has been linked to 
perceived 'restorativeness' (Marselle et al, 2016), potentially providing more accurate insights 
into perceptions of naturality and restorativeness. Furthermore, the length of time between the 
interviews and the event may have impacted the contents of participants' memories and thus 
the results. Similarly, the small number of attendees at the event led to a small sample size at 
interview; that being said, this size is in line with achieving information power as 8 out of 15 
is likely representative of the event (Malterud, Siersma, & Guassora, 2016). Furthermore, as 
there is no agreed way of conceptualising social connection, our discussion provides a 
speculative mapping onto the best practice guidance on how an environmental enhancement 
NBSP may hypothetically promote identification through ‘identity leadership’. Future 
research should aim to establish causality by measuring social identification longitudinally 
within a randomised controlled design using quantitative identification measures such as in 
Sani et al (2019) alongside employing belonging measures like Kellezi and Wakefield to 
investigate change over time,  and map findings onto the most robust existing evidence 
within this field. Furthermore, a longitudinal design could also measure stress buffering 



effects by measuring salivary cortisol levels alongside changes in perceived naturality by 
using the naturalness perception scale to investigate if and how changes in ‘social 
connection’ and perceived naturalness might occur or co-occur over a course of education 
and exposure to indoor methods. 
 
4.5 Implications  
 
This study has numerous provisional implications for embedding indoor farms into 
communities and increasing their social impacts. Firstly, further education and exposure may 
influence community perceptions of naturality and increase nature connection and thus 
generally increase the ‘restorative’ impacts of these spaces within communities. Likewise, 
Farm Urban's openness and sharing of methods may help facilitate identification among 
community members. Identification could be increased further through receiving funding to 
implement systems locally or using income from selling systems to commercial businesses to 
subsidize the cost of the systems for local grassroots initiatives, facilitating a sense of 'us' and 
‘being one of us’ between Farm Urban and the local Community, promoting identification. 
Furthermore, opening Farm Urban as a communal space and hosting events for community 
members may facilitate identification with the community and facilitate the intertwined 
stress-buffering and social capital benefits of these relationships. However, more research is 
needed to establish these provisional social benefits of indoor farms, specifically well-
designed longitudinal work. 
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APPENDIX B – Event design and data collection materials 
 

 
 
Mapping event design to ‘Nature on prescription handbook’ and interview 
schedule 
 
Station  Activity  Mechanisms/framing during 

event   
Interview questions  

Aquaponics   Build system 
in groups  

- peer support   
-Prompt sharing of engineering 
knowledge/aquaponics experience  
-Invite people to consider where 
the system could be used/who 
could benefit (not just humans!)  
-Symbiosis  

 What did you expect to 
get out of the event? 
“Were you looking for 
something emotional, 
social, or practical?” 
  
 
 From the best of your 
memory – can you talk 
me through what you 
did at the event from 
arriving to leaving? 

What do you think 
other community 
gardeners would 
particularly like about 
the event 

 

Did you think we did 
anything that would 
help people feel a sense 
of belonging or maybe 
that they fit in at the 
Farm Urban 
Manchester event? 

 

Did you think we did 
anything that would 
help people feel there 
was a purpose to being 
involved with Farm 
Urban Manchester? 

Smoothie and 
Salad making  

Make 
smoothie or 
salad for 
your 
community 
group  

-Invite knowledge sharing of 
knowledge- nutrition, food as 
medicine, community tastes  
-Frame as creative in a 
personalised way e.g. ‘feel free to 
experiment or create something 
you’re familiar with’. Artistic v 
practical   
-Making labels/branding- drawing 
out community attributes. Danger 
of creating an ‘in’ group?  

Produce 
testing - 
vocab   

Using 
senses, 
creating a 
‘flavour 
scale’  

-Invite sharing of food stories  
-Frame as slower activity, time 
alone with the senses  
-Place no demands on contributing 
to flavour scale  

Edible wall   Learning 
how it 
works, 
harvesting 
and plug 
planting   

-Highlight the contributions that 
growers make to their community, 
noun ‘community growers’   
-Frame around having a 
responsibility- to maintain the wall, 
care for produce, engage with new 
ways of farming in a changing 
climate   
-Highlight familiarity of indoor 
environment, reduced ‘unknowns’   
-Invite future thinking- where could 
you see this in your community? 
Who would use it? Introduce FUs 
plans to put in businesses   



 
 
Interview schedule  
 
 
Can you tell me a bit about yourself, like the kind of gardening you’re involved in/what got 
you into it? What does gardening mean to you?  

1. Why did you decide to attend the event? 
Prompts: 

• “Did anything draw your attention specifically or did anything about the cause or 
community appeal to you?” 

• What kind of people do you think will want to attend events like the one you attended? 
And “What do you think people are looking for in events like this?” 

• “Why do you think it appeals to that group and do you see yourself as part of that 
group?” 

2. What did you expect to get out of the event? “Were you looking for something emotional, 
social, or practical?” 
Prompts: 

• “were there specific things you were interested in e.g. topics, activities, skills? 
•  did you expect to feel any way in particular at the event? E.g, connected, nervous, 

inspired?” 
• “Did anything surprise you—either in a good or bad way?” 
• “What would have made the experience more enjoyable or relevant for you?” 

The next question is designed to explore things that were memorable to you at the event – so,  
3. From the best of your memory – can you talk me through what you did at the event from 
arriving to leaving? 
Prompts: 

• “are there any moments that really stood out to you?” 
• How did you feel throughout the event  
• “What part felt most meaningful or enjoyable?” 
• “Did anything feel unexpected, unfamiliar, negative? 
• “did any part make you feel creative, connected, accomplished?” 
• “Do you think the event allowed for creativity, personal growth/achievement, 

connection with nature?” 
• “How did being in a group or the group work affect your experience?” (shared life 

experience?) 
4. What do you think other community gardeners would particularly like about the event? 

• “What kind of activities do you think appeal most to them?” 
• “Do you think the event aligned with the other community gardeners' values or 

interests?” 
• “Was there anything you felt was missing?” 
• “What would have made it more appealing to them?” 

5. Did you think we did anything that would help people feel a sense of belonging or maybe 
that they fit in at the Farm Urban Manchester event? 
Prompts: 

• “Was there a moment where you felt part or even not part of something?” 
• “Was there anything that you think may have given you a shared sense of purpose?” 
• “Were there opportunities to share your views, experiences or achievements?” 
• “What would help someone feel more welcome or included do you think?” 



6. Did you think we did anything that would help people feel there was a purpose to being 
involved with Farm Urban Manchester? 
Prompts:  

• “Did the event show how someone could actively make a difference in their 
community through farm urban?” 

• “Were there clear ways for people to get involved?” 
• “Did the activities connect with any of your wider goals or values?” 
• “Would more explanation have helped?” 
• “How could we better show people how they could get involved and make an impact? 

 

Demographic questionnaire 

• What is your age?  

 

• What is your gender  
 

� Male  
� Female 
� Non binary 
� Other 
� Prefer not to disclose 

 
• What is your ethnicity?  

☐ Asian, Asian British or Asian Welsh: Bangladeshi 

☐ Asian, Asian British or Asian Welsh: Chinese 

☐ Asian, Asian British or Asian Welsh: Indian 

☐ Asian, Asian British or Asian Welsh: Pakistani 

☐ Asian, Asian British or Asian Welsh: Other Asian 

☐ Black, Black British, Black Welsh, Caribbean or African: African 

☐ Black, Black British, Black Welsh, Caribbean or African: Caribbean 

☐ Black, Black British, Black Welsh, Caribbean or African: Other Black 

☐ Mixed or Multiple ethnic groups: White and Asian 

☐ Mixed or Multiple ethnic groups: White and Black African 



☒ Mixed or Multiple ethnic groups: White and Black Caribbean 

☐ Mixed or Multiple ethnic groups: Other Mixed or Multiple ethnic groups 

☐ White: English, Welsh, Scottish, Northern Irish or British 

☐ White: Irish 

☐ White: Gypsy or Irish Traveller 

☐ White: Roma 

☐ White: Other White 

☐ Other ethnic group: Arab 

☐ Other ethnic group: Any other ethnic group 

☐ Prefer not to disclose 

 

What is your employment status? 

 

� Employed part time 
� Employed full time 
� Unemployed, looking for work 
� Unemployed, not looking for work 
� Retired 
� Disabled, unable to work 
� Prefer not to disclose 

 

What is your role in community gardening? 

� Volunteer 
� Organiser 
� Other 

 

Please say more here if you would like to 

APPENDIX C – material supporting analysis 



 

 
 

 
 
 
 
Extended quotes centred around key analytic points  
 
 
Restoring balance through nature  
Loss of 
nature 
connection  

’ [discussing farm Urban] it feels [] almost like a solution for a problem 
that should never have existed in the first place, i.e. humans being not very 
connected with nature because of the way we now all live in urban 
environments or so many of us do’’ (NIEE) 
‘’ we’ve got Lovley parks and things but somewhere that you can kind of 
really just go and be completely quiet can be quite difficult to access’’ 
(NAHH)  
‘’[talking about fresh/quality food] I kind of feel like modern society sort of 
robbed us of something that use to be available to us, you know naturally 
like its I almost feel like it’s a basic right’’ (HASS 
‘’I felt a lot of anxiety about things that were happening at the ecological 
level and the societal level and I felt like there are lots of positive things that 
could be done for the way that we grow things and the way that we can 
reimagine our community so that kind of I guess that was my way in’’ 
(LYNN) 
‘there’s a real lack of connection with real food’’ (YAKK) 

Increasing 
focus on 
selling  

‘’[Discussing Manchester] the last 10 years have been crazy in terms of 
development, but a lot of that development has just been like really money 
orientated, so it was just really nice to be in a space and connect with people 
that was… that felt like it was giving something back to the world and the 
community rather than just being a place to kind of make money’’ (KIEE) 
‘’I like the fact that permaculture was kind of looking at things like fair 
share, earth care and people care because I felt that was something that was 
lacking in the systems that I could see around me’’ (LYNN) 
‘’In the city centre of Manchester, you can’t really be in many places 
without being sold anything. [] It feels like its becoming more and more.. it 
feels quite alienating and homogenous as a city’’ (NAHH) 

Lack of fair 
share  

’food poverty, food injustice and you know access to nutritional food, which 
I think are big social issues. We shouldn’t be living in a world where people 
don’t, you know in out country we should be in a situation where people 
don’t have access to fresh nutritious food’’ (KIEE) 
‘’ It’s such an unjust society []..  [Discussing the ability to make errors while 
cooking fresh meals] you can’t afford to do that, you need to be a sure thing. 
Everyone will eat those chicken nuggets (referencing McDonalds), so we’ve 
got a problem there (YAKK) 
‘’Its like all this kind of amazing kind of knowledge, resources and 
equipment right at our doorstep and Its really hard to get you hands on it 
because its like a privileged institution’’  (KIEE) 



’You’re constantly preaching at people all day, getting the message about 
being eco-friendly and all the products, the green products and services are 
more expensive, that’s always a challenge (NIEE) 
’It’s such an unjust society, you’ve got lots of people who are really 
struggling and have kind of given up almost ‘’ (YAKK)    
(discussing ability to access tasty affordable food and eat health) I would say 
its class based at some level (YAKK)  

Nature as 
restoring 
balance  

‘’[describing how community gardens are different from street trees] They 
actually involve cooperation [] and people can actually get a sense of 
belonging from that space is not like they’re walking through it [] they’re 
getting food from it and a better sense of meaning’’  (MASS) 
[discussing community gardening] ‘’people are very stressed generally 
because of money and the news and all the rest of it. So that just being in a 
green space, whatever it is you’re doing [] all of that makes you feel 
connected and in the moment [] it’s a medium to get people together and 
then they support each other [] its not just about the food’’ (YAKK) 
‘’’[Discussing the scientific evidence] the natural world inspires awe or 
wonder and then that in turn inspires kindness which is like super 
interesting’’ (KIEE) 
[discussing compost in a jar activity] ‘’ In an urban environment you don’t 
notice these things unless you’ve got a compost heap [] having it there in a 
jar that you can see it the process over time just makes you realise that 
everything’s connected which I think people feel a bit more connected 
they’re more likely to look after their world.  
There was a bit of excitement of what could happen if this gets if this works 
as s system if you know if in Manchester we could start producing lots of 
food this way. There’s like some really interesting opportunities so its sort of 
stimulating’’ (LYNN)  

Attending 
the event as 
an extension 
of restoring 
balance  

‘’I came to learn more ideas, inspiration, see if there’s something I can even 
get involved in’’ (HASS, a volunteer community garden manager which 
grows fresh food for a local food bank on a soil free site),  
‘’I was more interested in that presentation and that message, and you know 
how we make it relevant to people’’ (YAKK, a manager of a nature-based 
project targeted at the cost of living crisis)  
‘’people that work as community growers, that was I wanted to meet a few 
more people like that and people that have set up their own community 
gardens, as I’d really be interested in, like doing something similar in the 
future. So, I think networking was definitely like a top priority for me’’ 
(MASS) 
‘‘’I went along to see if there were some ideas about activities, we could do 
with the youth club or just build that connection with farm urban’’ (NIEE) 
(51 year old business owner and youth club volunteer) 
 ’Community growers, I wanted to meet a few more people like that and 
people that have set up their own community gardens as id really be 
interested in like doing something similar in the future’’ (MASS) (25-year-
old MSc student studying sustainable development)  
‘’ I’ve been working on various projects to integrate that with art (forest 
bathing).  []  Id really love to do an artist residency for farm urban’’ (KIEE) 
(43 year old artist) 
‘’I was interested in that message’’ (YAKK) 



 
 
 
 
 
 
 
 
 
 
Making sense of farm urban: as connection to nature  
Unfamiliar    it’s a very different way of connecting with nature and not one that felt 

familiar [] I’m so used to just getting my hands in the earth and growing 
that way’’ (NAHH) 
’we breathe like different chemicals when were in nature that are really 
good for us so it’d be interesting to know like what the air in that space is 
like []… ‘’ what’s in the nutritional mix and you know how. Yeah, how it 
all operates. (KIEE) 
‘it’s a very different way of connecting with nature and not one that felt 
familiar [] I’m so used to just getting my hands in the earth and growing 
that way’’ (NAHH) 
’we breathe like different chemicals when were in nature that are really 
good for us so it’d be interesting to know like what the air in that space is 
like []… ‘’ what’s in the nutritional mix and you know how. Yeah, how it 
all operates. (KIEE) 

Not natural    ‘I think a lot of what gardeners enjoy is being in nature, working with 
nature. And farm urban, it’s all very kind of clean and clinical and feels 
like more like you’re in a lab’’(NIEE) 
I would feel confident growing lettuce int my allotment, but I wouldn’t 
know quite the process of where to begin in that context of growing 
vertically, so it’s just sort of that new knowledge I suppose. But I think, I 
don’t know if it’s just to do with it being so different and this idea of 
natural maybe’’ (NAHH) 
 

More 
accessible  

‘’ [discussing their eco therapy allotment] you couldn’t access the 
allotment if you’re in a wheelchair, but you could do if you’re indoor 
gardening’’ (NAHH)  
‘’for some people that’s going to make it more accessible because they 
might not feel comfortable working with soil you know, being outside for 
whatever reason’’ (LYNN)] 
 

Extension of 
nature   

‘’you know there’s all these theories about kind of like awe in nature [] 
how the natural world inspires awe and wonder and then that in turn 
inspires kindness which is like super interesting [] thinking about the 
lettuces and how they’re displayed in that really beautiful way could 

‘’I think and just wanting to work collaboratively with other organisations 
and it felt like a really exciting way to do that’’ (NAHH) 
 
 



definitely be something that connects people and get them to I guess, 
form a new relationship with vegetables and greens’’ (KIEE) 
‘’ you see a side of the allotment that you don’t see in spring and summer 
when everything’s coming into growth (in the winter), whereas you see 
that more all around with the indoors [] so you get that sort of I don’t 
know the green biophilia sort of feeling in the indoor environment’’ 
(NAHH) 
‘’’[Discussing the scientific evidence] the natural world inspires awe or 
wonder and then that in turn inspires kindness which is like super 
interesting’’ (KIEE) 
 

fresh   ‘’ the potential of it sort of becoming a standard one day and having that 
level of fresh greens of, you know, carrying kind of flavours and texture 
more widely to anybody. So thinking about that as you know as as a 
potential seed towards something like that kind of gave me a sense of 
optimism’’ HASS 
‘’ like the tasing activity. [].  I thought that was quite inspirational in 
terms of trying to kind of make cultural change and trying to kind of 
persuade people (that these growing methods are better quality) ’’ 
(LYNN) 

Connection to 
food systems   

Its definitely a step closer to nature than just buying a lettuce you know in 
a shrink wrap or whatever in a supermarket and not thinking about the 
process at all of what’s gone on and not being part of that process, so it 
definitely goes somewhere towards making a more of a relationship with 
nature (LYNN)  
‘’some of the boys that don’t like working outside can still connect with 
the story around food and the environment but in a nice warm space’’ 
(NIEE, youth club leader) 

 
Making sense of Farm Urban: as ‘accessible’ 
Cost barriers 
to 
accessibility     

NAHH: the only concern with technology is it becomes like accessible in 
some ways and less accessible in others, can’t it?’’ 
KIEE:’’ my other desire would be just to see these more common place, 
obviously there’s like a cost to setting these up’’  

 

Scepticism  If I remember anything I think I remember one of the participants being 
quite sceptical about the system. [] They gave some scepticism around it, 
I guess of like the scale of it or the cost of it or whatever you know’’ 
(LYNN) 



[discussing other participants] ‘’they were a little perplexed I would say 
in the conversations I had about the expense of the equipment (YAKK) 

 
 

Contradictory 
to grass roots 
associations   

‘’ they were a little perplexed I would say in the conversations I had 
about the expense of the equipment that was involved, you know, because 
I think the reason why people grow their own food in allotments have 
always been thinking you know, a tradition of working-class culture’’ 
(YAKK) 
MASS ‘’ I thought that was kind of an interesting contrast because 
community gardening is more like having more like grass roots initiated 
and I think a couple of people were talking to were just discussing about 
like the energy consumption, how much like energy that the hydroponic 
system used, and I think they might have mentioned like it’s better to like 
to grow it yourself outdoors’’ 
 

Giving back     ‘’I think that kind of openness and the fact that the way we were being 
righted it was a feeling of a desire for collaboration and rather than it 
being like a purely commercial sort of enterprise [] it made me feel 
comfortable being in that kind of environment rather than like a very 
corporate environment’’ (LYNN) 
‘’it wasn’t just you know, here’s who we are, here’s what we do. It was 
like here’s who we are, here’s what we do, here’s how we do it. And that 
third part was, you know was I guess what took the event to the next 
level.   (HASS) 
 Its just like. Countering to the flow, it feels like there is such a focus in 
the centre of Manchester you can’t really be in many places without being 
sold anything and it felt a bit like an altar, a potentially alternate food 
economy going through the city. (NAHH) 
‘’it really gave me the impression that, like some great things are 
happening in Manchester because I think I’ve lived here for 17 years and 
the last 10 years have been crazy in terms of development, but a lot of 
that development has just been like really money orientated. So it it was 
just really nice to be in a space and connect with people. That was. That 
felt like it was giving something back to the world and the community 
rather than just being a place to kind of make money. (KIEE) 

 
 
 
 
Symbiosis and connection  
Symbiosis      ‘’[so in terms of meeting new people, why is that important?’] it’s just 

proven very helpful during my journey with this newly established 
community garden. It’s just you know exchanging information, ideas, 
even practically you know, I have an excess of that, you have an excess 
of that, lets trade. Or opportunities for collaboration. Yeah, just you 
know, you never know what might come up’’ (HASS) 
‘’ meeting other people that are doing similar project is so useful in terms 
of just you know looking at how they’ve got over obstacles you know 
gaining ideas and just inspiration you know even if it just like moral 



support. Talking to Somone who’s working in the same sort of area and 
obviously you’d hope that further down the line from that you might be 
able to kid of share resources’’  (LYNN) 
‘’ it’s useful to know what’s going on across Manchester and you know, 
how people are meeting some of those challenges and it’s you get some 
really interesting insights into what people are doing and I think you can 
bring a bit of your knowledge’’ (YAKK) 
‘’people that work as community growers, that was I wanted to meet a 
few more people like that and people that have set up their own 
community gardens, as I'd really  be interested in, like doing something 
similar in the future. So I think networking was definitely like a top 
priority for me’’ (MASS) 
’When you bring them together, they will go or you know this is what I 
do that what you know that something you could try and I don know, 
exchange notes on different types of soil composition or something’’ 
(NIEE) 

 
Noticing 
commonality 
and operating 
together  

‘I think that's what probably bonded all the groups that they all had 
Initiatives and community groups, and that they were all from a setting 
that were dealing with the cost-of-living crisis that was acknowledging 
that people are struggling. That's what we all had in common’’ (YAKK) 
‘’We’ve all got slightly different communities that were trying to serve, 
also engage with, but I think underneath it all there are lots of parallels 
and you know things that are meaningful to all of us, which is were all 
seeing people suffer’’ (YAKK) 
[discussing other attendees] ‘’ A lot of them, were focusing on doing 
good for, for the community they volunteer in or work in and gardening 
was kind of like the method while for others it was kind of the main focus 
it's at least my impression of it, like the Community first aspect’’ (HASS) 
‘’it was just really nice to be in a space and connect with people that 
was… that felt like it was giving something back to the world and the 
community’’ (KIEE) 
‘’especially considering you know with the community garden that I’m 
managing. I kind of know that if I need to consult if I need information or 
help then I’ve got contacts there now. So yeah, in a way it did feel like 
you know all of those initiative are sort of operating together if that 
makes sense’’ (HASS) 
’There was a chap from a community garden I think he was maybe 
sharing his plans for their space so and it’s always nice when you realise, 
you’re not on your own, there are other people doing similar stuff in other 
you know nearby places’’ (NIEE) 
‘that was really nice just to learn about new projects and they’re not new, 
they’re just new to me, you know. You feel you know a city and when 
you’ve lived here for quite a while and then its nice to be refreshed. []… 
so going to kind of the event felt really nice because actually I felt more 
connected to the centre’’ (NAHH) 
‘’it’s really nice to think that that’s going on in north Manchester or 
wherever it is. We’re from where I know there’s probably less activity 



than there is in south Manchester where were based, so yeah, I think that 
bringing people together is really important’’ (YAKK) 

 
Competence 
and 
experience    

’I like to go deep into the detail of things and know that, knowing that 
there were people there that were kind of the same made me feel like 
yeah, those are my kind of people’’ (HASS) (31-year-old leader of 
community garden) 
‘Maybe I was a little bit insecure about my own like I volunteer weekly, 
but I’m not necessarily like on the same level’’ (MASS) (25-year-old 
volunteer community gardener) 
‘’It probably did make me think, oh, I’ve got lots to learn. I feel there’s 
loads of people here with more, more experience than me, so I suppose it 
brought that up a little bit’’ (NAHH) (..   new to the role Eco therapist) 
‘’ people were asking a lot of questions and were a little bit confused and 
I was answering questions’’ (YAKK) (60-year-old garden project 
manager).  
‘’There’s a satisfaction in knowing that what you’re trying to do is right 
for your community and that other people are applauding that and other 
people recognise those efforts, so I think that’s a really nice thing to bring 
people together’’ (YAKK) 

 
Hydroponics 
task 

‘the hydroponics, definitely felt part of something cause were like doing 
something practical together, a lot of groups were sharing the same 
experience of just not really being able to set up correctly’’  (MASS) 
‘It was quite interesting observing how we all put things together 
differently and learn differently I think that’s quite interesting because its 
then like a real reminder of like the need for diversity’ (NAHH) 
‘’it's nice to actively do things and engage all your senses and work with 
other people and and feel that you are making a contribution as well. I 
think maybe that's part of it as well’’ (LYNN) 
‘’the most fun was kind of like it was. It was building the aquaponics just 
because you kind of like, you know, you've got to work together and and 
people get things wrong, which is quite funny. And then you get them 
right’’ (QUI) 
 

 
 
 
 
 
Example of initial codes and coding categories  
 
 
Group dynamics and curiosity  
Outsider  
Outsider  



Outsider 
outsider 
Superficial  
Kay evaluating FU message  
Evaluating FU  
Curious, awkward at ease 
Insecurity – not on the same level  
Different goals – insecurity 
Looking silly 
Group intimidation  
Kay evaluating  
Relatedness – my kind of people  
Connecting  
Shared bonding experience – hydroponics  
Living vicariously 
Shared levelling experience – hydroponics 
Moving from outsider to insider 
Bonding over confusion  
Inclusion through discussions 
Meeting likeminded people  
connecting over nature  
connecting over likeness  
realising other doing good  
Making a difference together – sustainability  
Relatedness 
Becoming connected  
Relatedness and connecting – go to that level 
Living vicariously is a sign of togetherness 
Sharing = welcoming  
Likeness – noticing others doing good 
Bonding with others over targeting cost of living 
Shared meaning and bonding  
Living vicariously  
Gaining satisfaction/recognition of doing good 
Recognition from other 
Receiving/giving recognition  
Bonding over tasing 
Kay evacuating  
Kay facilitating 
Warm glow, empowerment theory  
Making a difference together  
Insecurity  
Insecurity  
Outsider  
Outsider evaluating  

A counterculture  
Counterculture – community hall vs research  
A new relationship with nature – the environment and counterculture  
A new relationship with nature – research vs town hall  



Counterculture – free smoothies  
Art as a counterculture  
Counterculture  
Counterculture  
New perspective on the city  
Counterculture (fresh nutritious food – human right) 
Counterculture  
Counterculture – inspiring  
Community first -counterculture  
Counterculture – regenerate  
Counterculture  
Community first  
Connecting over counterculture  
Bringing people together  
Counterculture and connection  
Collective action  
Counterculture  
Collective action  
Fu and counterculture (buying into) 
Counterculture – depth of questions  
Community first counterculture  
Fu and counterculture (buying into) 
Counterculture – not selling  
Counterculture – eco caring together  
Counterculture – here’s how we do it  
Counterculture  
Counterculture in design  
Changing perspectives of city (counterculture) – exciting 
FU counterculture – selling to orgs  
Counterculture – solution to problem that shouldn’t have existed in the first place  
Staring counterculture  
Shifting perspective on city – others doing good 
Counterculture – connecting with anything but capitalism  
Making a difference together – refreshing  
Refreshing  
Senes of community desire to do good  
Feelings of positivity about community first  
Connection to the city  
Contradicting capitalism and excluding homogeneity 
Connection to the city (counterculture) 
For the people  
Feeling positivity about community first  

Making a difference together – symbiosis  
Making a difference together 
Making a difference together  
Interesting people and places 
Interesting people and places 
Making a difference together exploring values  
Making a difference together exploring values  



Making a difference together variety  
Curiosity and coming together (hydroponics) 
Sharing info = gratitude  
Practical social supp – seeing system  
Bridging gap via social supp – visiting attendee system  
Desire to Newtok though curiosity and interesting people  
Depth and learning through other (working together) 
Noticing others interested in cost, ethics and sustainability 
Curious attendees 
A unique place to meet interesting people  
Noticing interesting people and places 
People doing good = interesting  
Networking for knowledge and support  
Knowledge, trade, ideas, collaboration  
Perceived social support  
Making a difference together – community effort  
Symbiosis  
Community though sharing  
Learning about initiatives 
Making a difference with others 
Futureproofing  
Symbiosis  
Good people  
A curious group  
Making a difference together – mucking in/variety  
Curious people  
Making a difference together 
Learning about verity  
Supporting the community  
Facilitating goals of others  
Recognising people addressing issue 
Conversations as key  
Seeing familiar faces and community  
Verity of takes and solutions to problem,  
A platform for social support  
Reducing costs vs encouraging health – variety 
Helping others overcome challenges  
Symbiosis  
Complexity and the need for verity of perspectives  
No one way to grow – community growing  
Sharing knowledge  
Age/class and perspective  
Different perspectives on the issue 
Sharing knowledge  
Learning about challenges  
A platform to learn about verity  
Sharing tips/growing as inherent community  
Eco/people caring together  
Kay as a facilitator  
Seeking conversations  



Complexity, exclusion & meaning  
Fu and exclusion – making a difference  
Complexity and meaning – exclusion  
Fu and exclusion  
Fu and exclusion s- working class 
Fu vs grassroots  
Fu and exclusion working class  
FU and exclusion – technology  
Fu and complexity -intimidation 
Fu and exclusion  
Fu and exclusion – technical  
complexity and alienation 
fu and exclusion – knowledge/tech 
complexity, competence and alienation and nature binary  
fu and exclusion grassroots not going to by  
fu and exclusion  
complexity and exclusion 
complexity and exclusion  
complexity and isolation (tech/knowledge) 
fu and isolation  
working class vs elite – injustice  
complexity and exclusion  
fu and exclusion  
knowledge/difficulty  
cost of living and implementation  
not addressing community needs  
addressing community needs  
fu vs working class  
working class vs fu – exclusion  
knowledgeable/accessibility as a barrier to use  
fu and exclusion – cost  
exclusion, alienation and practical implementation  
exclusion and meaning – perplexed  

Making a difference  
The real issue – urban greening 
The issues – food poverty, food injustice and access to fresh nutritious food  
making a difference – plants as therapy for those with MH  
loss of therapy calm space in cities 
making a difference – combining plans and art as therapy  
making a difference learning about hydroponics  
gardening and environmental behaviour  
deep commitment to making a difference 
fu and identification  
identification with fu creative approach growing without soil  
growing without soil  
identification – my kind of thing 
fu and making a difference (inherently meaningful) 
economy and health  
purpose – setting up aquaponics initiative  



a sick society – senna tablets 
a sick society – loss of connection and achievement  
the real issue – schools  
a sick culture – unjust society  
its not just about the climate  
the real issue – education  
strong conviction to food waste issue  
society expectations for food to look good  
promoting consciousness around food systems  
the real issue – connection food and meaning  
fresh food a human right  
the issue food systems and the environment 
the issue sustaining wellbeing  
the issue mental health  
affordability and accessible food  
youth development  
 freshness becoming a standard  
the issue – food quality  
a sick society – a basic right to have fresh food  
the issue – making fresh food available for all  
the issue – urbanicity and disconnection  
healthier eating plant based, quality, agricultural model, collective action, grass roots  
 inspiring eco-friendly behaviour  
sustainability  
a sick society  
a sick culture  
addressing skills an behaviour a sick society/injustice  
the real issue – privileged and skills  
eco caring – climate change, food security & covid and economy and health 
cost of living 
its not just about food 
the real solution -upskilling  
availability of food as unnatural and creating waste behavioural aspects of issue 
the real issue – upskilling alongside the journey of food  
the issue of food systems  
making a difference 

Making a difference with Farm Urban   
fu and inclusion – Lego hydroponics 
counterculture  
exploring values  
exploring values  
making a difference with fu Lego hydroponics sustainability  
fu message received through task  
fu potential  
fu potential to address inequality  
extending the benefits of plants as therapy all year excitement  
with fu nature workshops  
with fu Natasha 
with fu art workshops 



art residency   
taking a different approach  
with fu involvement  
making a FU into an artwork 
making a difference bringing clients to the event  
technology accessibility and sustainability  
potential = lovely  
clients along excitement  
becoming a guardian 
 clients along 
clients along 
upskilling, jobs and addressing sustainability  
fu plants as therapy all year round  
with fu accessibility and inter  
with fu supporting more people  
with fu compost in a jar as a teacher  
with fu compost in a jar as a teacher  
with FU – scout pet  
with fu scout green consumption smoothie  
fresh in urban environment 
and excitement  
inspiring actives  
message and method 
extending benefits of nature (responsibility and care_  
insider knowledge  
influencing scouts 
I’m here let’s talk  
sharing local knowledge  
new levels of freshness/inspiration 
freshness and optimism/inspiration 
mind blown, inspiring  
flavours and inspiring  
making a difference (excitement)  
making a difference – new ideas  
making a difference – food quality and optimism 
fu and inclusion  
complexity and inclusion  
making a difference with fu  
fu and inclusion   
fu potential for inclusion  
the value in fu  
fu potential for inclusion  
a place for fu – awareness  
fu potential to upskill using practical format  
fu potential for inclusion cheaper in mass nutritious  
interested in delivering that message  
lettuce for the poor  
eco – not addressing the main issue  
not addressing the main issue  
making a difference with fu  - therapeutic effects of nature  



making a difference with fu – volunteers to tend v wall  
making a difference with fu – learning about realities of growing vertically  

Connecting through food systems  
local and fresh vs industrialised  
a new way of connecting  
food systems as nature connection  
a new relationship with nature – research lab  
culture = lack of connection with real food  

Connecting through taste  
connecting with nature – taste 
connecting with nature – taste 
connecting via taste  
connecting through awe 
connecting through attention restoration  
making a difference with FU  
connecting through taste  
flavours and awe 
flavours and connection  
new flavours and perspectives 
new ways of connecting  

Connecting through extension 
plants as therapy – harvesting lettuce  
extending the reach of therapy – winter  
extending the reach of therapy – kids/muddy  
extending reach of therapy – audience  
increasing reach of gardening as therapy  
extending plants as therapy  
new ways of connecting (responsibility for fish) 
composting in a jar therapy/responsibility) 
hydroponics – connecting with nature in urban environment (accessing 
therapy/responsibility) 
new bridges (story around food) 
extending benefits  
all year round  
extending benefits of plants all year round  
 
 
 
 
 
 
 
 
 
 
 
 
 



Figure 2. Early thematic mapping  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3. Final thematic map 
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Guidelines for authors  
 
Writing and formatting 
Title 
The title should be concise, omitting terms that are implicit and, where possible, be a 
statement of the main result or conclusion presented in the manuscript. Abbreviations should 
be avoided within the title. 
 
Witty and creative titles are welcome, but only if relevant and within measure. Consider if a 
title meant to be thought-provoking might be misinterpreted as offensive or alarming. In 
extreme cases, the editorial office may veto a title and propose an alternative. Authors should 
avoid: 
 
titles that are a mere question without giving the answer 
 
unambitious titles, for example starting with 'Towards,' 'A description of,' 'A characterization 
of' or 'Preliminary study on' 
 
vague titles, for example starting with 'Role of', 'Link between', or 'Effect of' that do not 
specify the role, link, or effect 
 
including terms that are out of place, for example the taxonomic affiliation apart from species 
name. 
 
Abstract 
As a primary goal, the abstract should make the general significance and conceptual advance 
of the work clearly accessible to a broad readership. The abstract should be no longer than a 
single paragraph and should be structured, for example, according to the IMRAD format. For 
the specific structure of the abstract, authors should follow the requirements of the article 
type or journal to which they're submitting. Minimize the use of abbreviations and do not cite 
references, figures or tables. For clinical trial articles, please include the unique identifier and 
the URL of the publicly accessible website on which the trial is registered. 
 
Manuscript length 
Frontiers encourages the authors to closely follow the article word count lengths given in the 
'Article types' page of the journals. The manuscript length includes only the main body of the 
text, footnotes, and all citations within it, and excludes the abstract, section titles, figure and 
table captions, funding statement, acknowledgments, and references in the bibliography. 
Please indicate the number of words and the number of figures and tables included in your 
manuscript on the first page. 
 
Sections 
The manuscript is organized by headings and subheadings. The section headings should be 
those appropriate for your field and the research itself. You may insert up to 5 heading levels 
into your manuscript (i.e.,: 3.2.2.1.2 Heading Title). 

https://www.frontiersin.org/journals/psychology/for-authors/author-guidelines


 
For Original Research articles, it is recommended to organize your manuscript in the 
following sections or their equivalents for your field. 
 
Introduction Succinct, with no subheadings. 
 
Materials and methods This section may be divided by subheadings and should contain 
sufficient detail so that when read in conjunction with cited references, all procedures can be 
repeated. For experiments reporting results on animal or human subject research, an ethics 
approval statement should be included in this section (for further information, see the 
'Bioethics' section of our policies and publication ethics.) 
 
Results This section may be divided by subheadings. Footnotes should not be used and must 
be transferred to the main text. 
 
Discussion This section may be divided by subheadings. Discussions should cover the key 
findings of the study: discuss any prior research related to the subject to place the novelty of 
the discovery in the appropriate context, discuss the potential shortcomings and limitations on 
their interpretations, discuss their integration into the current understanding of the problem 
and how this advances the current views, speculate on the future direction of the research, 
and freely postulate theories that could be tested in the future. 
 
For further information, please check the descriptions defined in the journal's 'Article types' 
page, in the 'For authors' menu on every journal page. 
 
Language editing 
Frontiers requires manuscripts submitted to meet international English language standards to 
be considered for publication. 
 
For authors who would like their manuscript to receive language editing or proofreading to 
improve the clarity of the manuscript and help highlight their research, Frontiers recommends 
the language-editing services provided by the following external partners. 
 
Note that sending your manuscript for language editing does not imply or guarantee that it 
will be accepted for publication by a Frontiers journal. Editorial decisions on the scientific 
content of a manuscript are independent of whether it has received language editing or 
proofreading by these partner services or other services. 
 
Editage We recommend the language-editing service provided by our external partner 
Editage to authors who believe their manuscripts would benefit from professional editing. 
These services may be particularly useful for researchers for whom English is not the primary 
language. They can help to improve the grammar, syntax, and flow of your manuscript prior 
to submission. Frontiers' authors will receive a 10% discount using this link: 
editage.com/frontiers. 
 
The Charlesworth Group We recommend the Charlesworth Group's author services, with a 
long-standing track record in language editing and proofreading. This is a third-party service 
for which Frontiers' authors will receive a 10% discount using this link: 
www.cwauthors.com/frontiers. 
 



Frontiers推荐您使用在英语语言编辑和校对领域具有悠久历史和良好口碑的查尔斯沃
思作者服务。此项服务由第三方为您提供，Frontiers中国作者通过此链接提交稿件时

可获得10％的特别优惠: www.cwauthors.com.cn/frontiers 
 
See more services for authors 
 
Language style 
The default language style at Frontiers is American English. If you prefer your article to be 
formatted in British English, please specify this on the first page of your manuscript. For any 
questions regarding style, Frontiers recommends authors to consult the Chicago Manual of 
Style. 
 
Inclusive language 
Frontiers is an inclusive publisher and we ask that all submissions are in line with our 
inclusive language policy. When preparing your manuscript for submission, take a mindful 
approach towards personal biases and a concerted effort to limit their influence. Authors 
should remove any suggestion or implication of superiority or inferiority of one person over 
another based on age, gender, race, ethnicity, culture, sexual orientation, disability, religion, 
or socio-economic class. We ask authors to use inclusive language practices and awareness of 
diversity, equity, and inclusion into their research and keep it at the forefront during the 
composition of their findings. 
 
External guidance that may be useful is available at C4DISC’s Guidelines on Inclusive 
Language and Images in Scholarly Communication. 
 
Furthermore, when drafting your work, please take into account the following considerations   
 
  In general, seek to avoid:    
 
language that could be deemed insulting, profane, or derogatory.    
 
descriptors that identify personal attributes such as age, gender, race, ethnicity, culture, 
sexual orientation, disability, or health conditions, where they are not critically relevant to the 
discussion.    
 
any form of language that suggests a particular culture or group as the default or standard.    
 
  And where feasible:    
 
proactively ask individuals or groups how they would prefer to be referenced.     
 
adhere to the SAGER guidelines for reference to sex and gender in research.   
 
Remember, the language we use can influence perceptions, evoke emotions, and shape 
perspectives. Let’s work together to nurture an inclusive, respectful, and empowering 
discourse in science.    
 
Search engine optimization 



There are a few simple ways to maximize your article's discoverability and search results. 
 
Include a few of your article's keywords in the title of the article 
 
Do not use long article titles 
 
Pick 5-8 keywords using a mix of generic and more specific terms on the article subject(s) 
 
Use the maximum amount of keywords in the first two sentences of the abstract 
 
Use some of the keywords in level 1 headings 
 
Alt text 
As part of our commitment to make science open for all, we are dedicated to accessibility in 
our publications. One way you can make your manuscript more accessible is by including 
alternative text (alt text) with all figures or images. 
 
What is alt text? 
Alt text is a short visual description of the contents of an image. Alt text is not the same as a 
caption, as it provides a description of the entire image. It is included in the manuscript 
alongside the image, but in the background, not visible on the page. 
 
Good alt text will be specific, concise, and not overly descriptive. It should include any 
essential text or data that appears on the image and would be lost if a user couldn't see it. 
 
See Harvard University's guide for more tips on writing good alt text. 
 
Why is alt text important? 
It allows people using screen reading technology to clearly understand the contents of an 
image, therefore making your manuscript more accessible for readers with visual 
impairments. This is also useful for anyone else who can't view the image - if it doesn't load 
quickly, for instance . 
 
Alt text can also provide better descriptions to search engine crawlers, helping with article 
discoverability and indexing. 
 
For more support, our partner AuthorMate offers an alt-text writing service. 
 
Guidelines for artificial intelligence 
These guidelines cover acceptable uses of generative AI technologies such as Large 
Language Models (ChatGPT, Jasper) and text-to-image generators (DALL-E 2, Midjourney, 
Stable Diffusion) in the writing or editing of manuscripts submitted to Frontiers. 
 
Use of AI to create written or visual content 
Authors should not list a generative AI technology as a co-author or author of any submitted 
manuscript. Generative AI technologies cannot be held accountable for all aspects of a 
manuscript and consequently do not meet the criteria required for authorship. 
 
If the author of a submitted manuscript has used written or visual content produced by or 
edited using a generative AI technology, this use must follow all Frontiers guidelines and 



policies. Specifically, the author is responsible for checking the factual accuracy of any 
content created by the generative AI technology. This includes, but is not limited to, any 
quotes, citations or references. Figures produced by or edited using a generative AI 
technology must be checked to ensure they accurately reflect the data presented in the 
manuscript. Authors must also check that any written or visual content produced by or edited 
using a generative AI technology is free from plagiarism. 
 
If the author of a submitted manuscript has used written or visual content produced by or 
edited using a generative AI technology, such use must be acknowledged in the 
acknowledgements section of the manuscript and the methods section if applicable. This 
explanation must list the name, version, model, and source of the generative AI technology. 
We encourage authors to upload all input prompts provided to a generative AI technology 
and outputs received from a generative AI technology in the supplementary files for the 
manuscript. 
 
The entire document should be single-spaced and must contain page and line numbers in 
order to facilitate the review process. The manuscript should be written using either Word or 
LaTeX. See above for templates.  
 
Abbreviations and nomenclature 
The use of abbreviations should be kept to a minimum. Non-standard abbreviations should be 
avoided unless they appear at least four times, and must be defined upon first use in the main 
text. Consider also giving a list of non-standard abbreviations at the end, immediately before 
the acknowledgments. 
 
Equations should be inserted in editable format from the equation editor. 
 
Italicize gene symbols and use the approved gene nomenclature where it is available. For 
human genes, please refer to the HUGO Gene Nomenclature Committee (HGNC). New 
symbols for human genes should be submitted to the HGNC here. Common alternative gene 
aliases may also be reported, but should not be used alone in place of the HGNC symbol. 
Nomenclature committees for other species are listed here. Protein products are not italicized. 
 
We encourage the use of Standard International Units in all manuscripts. 
 
Chemical compounds and biomolecules should be referred to using systematic nomenclature, 
preferably using the recommendations by the International Union of Pure and Applied 
Chemistry (IUPAC). 
 
Astronomical objects should be referred to using the nomenclature given by the International 
Astronomical Union (IAU) provided here. 
 
Life Science Identifiers (LSIDs) for ZOOBANK registered names or nomenclatural acts 
should be listed in the manuscript before the keywords. An LSID is represented as a uniform 
resource name (URN) with the following format: 
urn:lsid:<Authority>:<Namespace>:<ObjectID>[:<Version>] 
 
For more information on LSIDs please see the 'Code' section of our polices and publication 
ethics. 
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Preparing and formatting references 
Submissions to Frontiers must be grounded in relevant and up to date peer-reviewed, 
academic research, and this should be reflected in the accompanying reference lists. 
 
Authors are welcome to use online referencing tools in preparation of their manuscript. Some 
useful resources include RefMe, Zotero, and Mendeley. 
 
The citation of non-academic and non-peer-reviewed sources (e.g. blog posts, website 
content), as well as anonymous sources or commercial websites should be avoided or kept to 
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Reference lists should reflect the current status of knowledge in the field, avoid bias, and not 
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The length of the reference list should be appropriate depending on the article type, covering 
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mentions that the contribution is a preprint. If a peer-reviewed journal publication for the 
same preprint exists, the official journal publication is the preferred source. See the preprints 
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Harvard reference style (author-date) 
Many Frontiers journals use the Harvard referencing system; to find the correct reference 
style and resources for the journal you are submitting to, please visit our help center. 
Reference examples are found below, for more examples of citing other documents and 
general questions regarding the Harvard reference style, please refer to the Chicago Manual 
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References should include the full last name and first name initials of the first six authors, 
followed by et al. and the year of publication in brackets. 
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Reference examples are found below, for more examples of citing other documents and 
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In-text citations 
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Abstract Christensen S, Oppacher F. An analysis of Koza's computational effort statistic for 
genetic programming. In: Foster JA, editor. Genetic Programming. EuroGP 2002: 
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Citation of retracted articles 
Authors are responsible for ensuring the integrity of the references they cite, including 
verifying whether any article they intend to cite has been retracted. Citing retracted articles 
can undermine the credibility of your manuscript and should only occur where it is essential 
for the context of your discussion. 
 
Guidelines for citing retracted articles: 
Verification: Authors are responsible for checking the status of all cited works before 
submission. Lists of retracted articles can often be found in databases such as PubMed and 
the Retraction Watch database. Authors can check the version of the record which is expected 
to include a visible notice of retraction. 
 
Disclosure: If it is necessary to cite a retracted article, authors must clearly indicate the 
retraction status in the reference list. 
 
Justification: Authors are encouraged to discuss the reasons for citing the retracted article in 
the manuscript, explaining its relevance and the implications of its retracted status on the 
discussion. 
 
Adhering to these guidelines is considered best practice as it helps maintain the scientific 
integrity of the published literature and ensures that all references within the manuscript 
contribute validly to the scholarly discourse. Ensuring the accuracy and transparency of 
citations protects authors from inadvertently perpetuating misinformation and supports the 
overall trustworthiness of research publications. 
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Templates 
If working with Word please use our Word templates. If you wish to submit your article as 
LaTeX, we recommend our LaTeX templates. For LaTeX files, please ensure all relevant 
manuscript files are uploaded: .tex file, PDF, and .bib file (if the bibliography is not already 
included in the .tex file). 
 
During the interactive review, authors are encouraged to upload versions using track changes. 
Editors and reviewers can only download the PDF file of the submitted manuscript. 
 
Preparing figures, tables, and images 
Figures, tables, and images: rights and permissions 
All figures, tables, and images will be published under a Creative Commons CC-BY license, 
and permission must be obtained for use of copyrighted material from other sources 
(including re-published/adapted/modified/partial figures and images from the internet). It is 
the responsibility of the authors to acquire the licenses, follow any citation instructions 
requested by third-party rights holders, and cover any supplementary charges. 
 
For additional information, please see the 'Image manipulation' section of our policies and 
publication ethics. 
 
Figure requirements and style guidelines 
Frontiers requires figures to be submitted individually, in the same order as they are referred 
to in the manuscript; the figures will then be automatically embedded at the end of the 
submitted manuscript. Kindly ensure that each figure is mentioned in the text and in 
numerical order. 
 
For figures with more than one panel, panels should be clearly indicated using labels (A), (B), 
(C), (D), etc. However, do not embed the part labels over any part of the image, these labels 
will be replaced during typesetting according to Frontiers' journal style. For graphs, there 
must be a self-explanatory label (including units) along each axis. 
 
For LaTeX files, figures should be included in the provided PDF. In case of acceptance, our 
production office might require high-resolution files of the figures included in the manuscript 
in EPS, JPEG or TIF/TIFF format. 
 
To upload more than one figure at a time, save the figures (labeled in order of appearance in 
the manuscript) in a zip file and upload them as 'Supplementary Material Presentation.' 
 
Please note that figures not in accordance with the guidelines will cause substantial delay 
during the production process. 
 
Captions 
Captions should be preceded by the appropriate label, for example 'Figure 1.' Figure captions 
should be placed at the end of the manuscript. Figure panels are referred to by bold capital 
letters in brackets: (A), (B), (C), (D), etc. 



 
Image size and resolution requirements 
Figures should be prepared with the PDF layout in mind. Individual figures should not be 
longer than one page and with a width that corresponds to 1 column (85 mm) or 2 columns 
(180 mm). 
 
All images must have a resolution of 300 dpi at final size. Check the resolution of your figure 
by enlarging it to 150%. If the image appears blurry, jagged, or has a stair-stepped effect, the 
resolution is too low. 
 
The text should be legible and of high quality. The smallest visible text should be no less than 
eight points in height when viewed at actual size. 
 
Solid lines should not be broken up. Any lines in the graphic should be no smaller than two 
points wide. 
 
Please note that saving a figure directly as an image file (JPEG, TIF) can greatly affect the 
resolution of your image. To avoid this, one option is to export the file as PDF, then convert 
into TIFF or EPS using a graphics software. 
 
Format and color image mode 
The following formats are accepted: TIF/TIFF (.tif/.tiff), JPEG (.jpg), and EPS (.eps) (upon 
acceptance). Images must be submitted in the color mode RGB. 
 
Chemical structures 
Chemical structures should be prepared using ChemDraw or a similar program. If working 
with ChemDraw please use our ChemDraw template. If working with another program please 
follow the guidelines below. 
 
Drawing settings: chain angle, 120° bond spacing, 18% width; fixed length, 14.4 pt; bold 
width, 2.0 pt; line width, 0.6 pt; margin width, 1.6 pt; hash spacing, 2.5 pt. Scale 100% Atom 
Label settings: font, Arial; size, 8 pt 
 
Assign all chemical compounds a bold, Arabic numeral in the order in which the compounds 
are presented in the manuscript text. 
 
Table requirements and style guidelines 
Tables should be inserted at the end of the manuscript in an editable format. If you use a 
word processor, build your table in Word. If you use a LaTeX processor, build your table in 
LaTeX. An empty line should be left before and after the table. 
 
Table captions must be placed immediately before the table. Captions should be preceded by 
the appropriate label, for example 'Table 1.' Please use only a single paragraph for the 
caption. 
 
Kindly ensure that each table is mentioned in the text and in numerical order. 
 
Please note that large tables covering several pages cannot be included in the final PDF for 
formatting reasons. These tables will be published as supplementary material. 
 



Tables which are not according to the above guidelines will cause substantial delay during the 
production process. 
 
Accessibility 
Frontiers encourages authors to make the figures and visual elements of their articles 
accessible for the visually impaired. An effective use of color can help people with low visual 
acuity, or color blindness, understand all the content of an article. 
 
These guidelines are easy to implement and are in accordance with the W3C Web Content 
Accessibility Guidelines (WCAG 2.1), the standard for web accessibility best practices. 
 
Ensure sufficient contrast between text and its background People who have low visual acuity 
or color blindness could find it difficult to read text with low contrast background color. Try 
using colors that provide maximum contrast. 
 
WC3 recommends the following contrast ratio levels: 
 
Level AA, contrast ratio of at least 4.5:1 
 
Level AAA, contrast ratio of at least 7:1 
 
You can verify the contrast ratio of your palette with these online ratio checkers: 
 
WebAIM 
 
Color Safe 
 
Avoid using red or green indicators More than 99% of color-blind people have a red-green 
color vision deficiency. 
 
Avoid using only color to communicate information Elements with complex information like 
charts and graphs can be hard to read when only color is used to distinguish the data. Try to 
use other visual aspects to communicate information, such as shape, labels, and size. 
Incorporating patterns into the shape fills also make differences clearer. 
 
Preparing supplementary material 
Selecting supplementary material 
Data that are not of primary importance to the text, or which cannot be included in the article 
because they are too large or the current format does not permit it (such as videos, raw data 
traces, and PowerPoint presentations), can be uploaded as supplementary material during the 
submission procedure and will be displayed along with the published article. All 
supplementary files are deposited to figshare for permanent storage and receive a DOI. 
 
Supplementary material is not typeset, so please ensure that all information is clearly 
presented without tracked changes/highlighted text/line numbers, and the appropriate caption 
is included in the file. To avoid discrepancies between the published article and the 
supplementary material, please do not add the title, author list, affiliations or correspondence 
in the supplementary files. 
 
Appendices 



Appendices are optional and can be used to present further detail on information included in 
the main body of the article, such as the derivation of an equation, short supplementary 
tables, or supplementary methods. 
 
Appendices should be no more than one page long and count towards the overall manuscript 
length and word count. Appendix content longer than one page should be included in the 
supplementary material section instead. 
 
File type requirements 
The supplementary material can be uploaded as: 
 
data sheet (Word, Excel, CSV, CDX, FASTA, PDF or Zip files) 
 
presentation (PowerPoint, PDF or Zip files) 
 
image (CDX, EPS, JPEG, PDF, PNG or TIF/TIFF), 
 
table (Word, Excel, CSV or PDF) 
 
audio (MP3, WAV or WMA) 
 
video (AVI, DIVX, FLV, MOV, MP4, MPEG, MPG or WMV). 
 
Technical requirements for supplementary images: 
 
300 DPIs 
 
RGB color mode. 
 
For supplementary material templates (LaTeX and Word), see our supplementary material 
templates. 
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Choosing where to submit 
Open access and copyright 
All Frontiers' articles from July 2012 onwards are published with open access under the 
Creative Commons CC-BY license (the current version is CC-BY, version 4.0). This means 
that the author(s) retains copyright, but the content is free to download, distribute, and adapt 
for commercial or non-commercial purposes, given appropriate attribution to the original 
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Upon submission, the author(s) grants Frontiers a license to publish, including to display, 
store, copy, and reuse the content. The CC-BY Creative Commons attribution license enables 
anyone to use the publication freely, given appropriate attribution to the author(s) and citing 
Frontiers as the original publisher. The CC-BY Creative Commons attribution license does 
not apply to third-party materials that display a copyright notice to prohibit copying. Unless 
the third-party content is also subject to a CC-BY Creative Commons attribution license, or 
an equally permissive license, the author(s) must comply with any third-party copyright 
notices. 
 



Registration with Frontiers 
Corresponding and all submitting authors must register with Frontiers before submitting an 
article. You must be logged in to your personal Frontiers account to submit an article. 
 
For any co-author who would like their name on the article abstract page and PDF to be 
linked to a Frontiers profile on the Loop network, please register before the final publication 
of the paper. 
 
Article type 
Frontiers requires authors to select the appropriate article type for their manuscript and to 
comply with the article type descriptions defined in the journal's 'Article types' page, which 
can be seen from the 'For authors' menu on every Frontiers journal page. Please pay close 
attention to the word count limits. 
 
CrossMark policy 
CrossMark is a multi-publisher initiative to provide a standard way for readers to locate the 
current version of a piece of content. By applying the CrossMark logo Frontiers is committed 
to maintaining the content it publishes and to alerting readers to changes if and when they 
occur. Clicking on the CrossMark logo will tell you the current status of a document and may 
also give you additional publication record information about the document. 
 
Authors and affiliations 
All names are listed together and separated by commas. Provide exact and correct author 
names as these will be indexed in official archives. Affiliations should be keyed to the 
author's name with superscript numbers and be listed as follows: 
 
Laboratory, Institute, Department, Organization, City, State abbreviation (only for United 
States, Canada, and Australia), and Country (without detailed address information such as 
city zip codes or street names). 
 
Example: Max Maximus1 1 Department of Excellence, International University of Science, 
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Correspondence 
The corresponding author(s) should be marked with an asterisk in the author list. Provide the 
exact contact email address of the corresponding author(s) in a separate section. Example: 
Max Maximus* maximus@iuscience.edu If any authors wish to include a change of address, 
list the present address(es) below the correspondence details using a unique superscript 
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Equal contributions 
The authors who have contributed equally should be marked with a symbol (†) in the author 
list of the doc/latex and pdf files of the manuscript uploaded at submission. 
 
Please use the appropriate standard statement(s) to indicate equal contributions: 
 
Equal contribution: These authors contributed equally to this work 
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Senior authorship: These authors share senior authorship 
 
Last authorship: These authors share last authorship 
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Consortium/group and collaborative authors 
Consortium/group authorship should be listed in the manuscript with the other author(s). 
 
In cases where authorship is retained by the consortium/group, the consortium/group should 
be listed as an author separated by a comma or 'and'. The consortium/group name will appear 
in the author list, in the citation, and in the copyright. If provided, the consortium/group 
members will be listed in a separate section at the end of the article. 
 
For the collaborators of the consortium/group to be indexed in PubMed, they do not have to 
be inserted in the Frontiers submission system individually. However, in the manuscript 
itself, provide a section with the name of the consortium/group as the heading followed by 
the list of collaborators, so they can be tagged accordingly and indexed properly. 
 
Example: John Smith, Barbara Smith and The Collaborative Working Group. In cases where 
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Scope statement 
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manuscript's scope and its relevance to the journal and/or specialty section you're submitting 
to. The aim is to convey to editors and reviewers how the contents of your manuscript fit 
within the selected journal's scope. This statement will not be published with your article if it 
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submissions to an unsuitable journal or specialty will result in delays and increase the 
likelihood of manuscript rejection. If you are submitting to a Research Topic, please also 
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