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Globally, it is estimated that 1.3 billion tonnes of food is sent to landfills each year (UNEP, 2024). One of the most common reasons for food waste is consumers purchasing excessive amounts of food, contributing to significant environmental issues. However, there has been an increase in the establishment of anaerobic digestion facilities, which offer the dual benefits of converting food waste into fertiliser and producing renewable energy through the combustion of methane gas. For instance, the anaerobic digester in Cardiff generates renewable energy sufficient to power up to 2,000 homes (Dwr Cymru Welsh Water, 2018).

Vermicomposting, a method utilised for millennia to process food and animal waste, has traditionally been implemented on a micro scale. Scaling up vermicomposting facilities presents significant investment and logistical challenges. This study examines how vermicomposting can be employed at a grassroots level to support community gardens and their cultivation activities while promoting pro-environmental behaviour change among participants.

Using a mixed methods approach, this project engaged participants to explore their attitudes and behaviours towards environmental issues and food waste. Surveys and ethnographic field notes provided rich qualitative and quantitative data. Several limitations to this research, such as resource allocation and the limited duration of the study, suggest the need for further longitudinal research. Addressing these issues through behaviour change and tackling food waste at a micro level, while influencing pro-environmental purchasing decisions, can significantly reduce carbon emissions and contribute to achieving the United Nations Sustainable Development Goals.
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[bookmark: tyjcwt][bookmark: _Toc196666237]1. Introduction
Globally, it is estimated that one-third of food production is sent to landfill each year, or around 1.3 billion tonnes (UNEP, 2024). As food waste decomposes, it emits methane, which accounts for around one-quarter of greenhouse gas emissions, 6% of total global emissions (Ritchie, 2020).
[bookmark: OLE_LINK1]The United Nations recognises the severity of food waste and is addressing it through Sustainable Development Goal 12, which promotes Responsible Consumption and Production. Specifically, target 12.3 aims to halve per capita global food waste at the retail and consumer levels and reduce food losses along production and supply chains, including post-harvest losses, by 2030 (United Nations Environment Programme, 2021). Although some food waste is unavoidable, there are better, more environmentally sustainable ways to deal with food waste. Anaerobic digestion is an option to process large amounts of food waste, resulting in the production of renewable energy and fertiliser (Mahoney et al. 2024), but these often require investment and planning and could be subject to an Environmental Impact Assessment (EIA). Another sustainable option is Vermicomposting, using composting worms, Eisenia fetida, to recycle food waste; this can be done on both a macro and micro scale (Ganga et al., 2020). This biological process results in the production of vermicompost, a nutrient-rich organic fertiliser.  
Cleopatra may be regarded as the original 'Worm Warrior' due to her recognition of the earthworms' critical role in soil ecology. She introduced stringent laws that imposed the death penalty for the extraction or killing of earthworms (The Ecologist, 2012). Similarly, Charles Darwin acknowledged the significance of earthworms, dedicating four decades to their study and highlighting their economic value (Darwin, 1881). The environmental movement of the 1970s, catalysed by Rachel Carson's seminal work Silent Spring (Carson, 1962), further propelled the practice of earthworm farming as a sustainable method for recycling organic waste and reducing dependence on synthetic fertilisers and pesticides.
This research will explore the micro-scale vermicomposting (i.e. the latter of these options) to test the viability of its use as an option for waste management and influencing pro-environmental behaviour change. 



[bookmark: _vmx35djsd3qc][bookmark: _Toc196666238]1.1 Rationale for research
Despite Wales being one of the world’s top recycling nations, currently second in the world, offering an efficient kerbside food waste collection service, food waste still comprises a quarter of the average refuse bin’s contents (WRAP Cymru, 2024). This highlights a significant discrepancy between the nation’s waste management efforts and the persistent issue of food waste. In tackling this problem, perceived benefits and inconveniences are the main driving factors influencing individuals' behaviours, in addition to having the right tools and knowledge to recycle or compost (Nguyen et al., 2022). 

However, there has been limited research surrounding the effectiveness of wormeries in promoting pro-environmental behaviour change across Wales. There are limited local studies on the use of vermicomposting in the UK (De la Vega, 2016 and Frederickson,. n.d.)  and evidence suggests that there are no significant studies on this subject area and, more specifically, behaviour change. Vermicomposting can play a significant role in decreasing greenhouse gas emissions, alleviating contamination of surface and groundwater, and concurrently producing an organic fertiliser that can function as a soil amendment (Olle, 2019). Research has shown that vermicomposting may be a viable and very low-cost option to handle organic waste in an eco-friendly way (Mohite et al., 2024). More importantly, vermicomposting could act as a catalyst for pro-environmental behaviour change on a micro level amongst individuals and communities in Wales (Lowe, R. 2024).   

This research will use a combination of questionnaires and ethnography to examine the challenges and opportunities for using vermicomposting as an effective environmental intervention to fill these gaps. 


[bookmark: _8f7ivgowo0qy][bookmark: _Toc196666239]1.2 Aims & Objectives
Aim: To develop and evaluate a comprehensive methodology for implementing wormeries in community gardens, assess their effectiveness in promoting pro-environmental behaviour, and create a scalable framework for applying these interventions across communities in Wales and beyond.
Objectives:
1. To assess the current state of science on food waste, vermicomposting, and pro-environmental behaviour change through a literature review.
2. To examine the likelihood of pro-environmental behaviour change within three community case studies through the use of surveys, workshops and ethnography.
3. Provide recommendations for the implementation of a vermicomposting framework to promote pro-environmental behaviour change across Wales.

Next, a comprehensive literature review is presented, followed by a detailed description of the methodologies employed to address the research questions.







[bookmark: _Toc196666240][bookmark: 1t3h5sf]2. Literature Review
The purpose of this literature review is to provide a comprehensive overview of the current state of research on vermicomposting. 
To prioritise research relating to the effectiveness of wormeries in promoting pro-environmental behaviour, this literature review summarises relevant vermicomposting research (including key opportunities and challenges) before shifting to environmental theories relating to pro-environmental attitudes and behavioural change. This approach highlights gaps in current knowledge and suggests directions for this research.

[bookmark: _Toc196666241]2.1 Is there a global need for vermicomposting in waste management?
Household food waste accounts for the largest share of total food waste globally, followed closely by the supply chain (Marchant, 2021). The UK’s food waste is currently higher than the European average (Figure 1). Commonly wasted foods are fresh fruit and vegetables, followed by dairy and frozen food (World Economic Forum, 2021). Overprovisioning of food, along with confusion surrounding best-before and use-by dates (Ananda et al. 2022), adds to global food waste issues. Interventions that focus on education and improving information on best-before dates, what they mean, and how to store food properly for optimised freshness have been successful in reducing waste (Charlebois et al., 2023). 
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[bookmark: _Toc196666342]Figure 1. Food waste per capita in 2022 (adapted from Our World in Data, 2022)
Key governance documents on this area are comprehensive and cover all levels of Macro (Global) and Micro (National, Wales). The United Nations Sustainable Development Goals (SDGs), recognise the importance of reducing food waste. SDG 2, 'Zero Hunger,' emphasises the need to end hunger, achieve food security, and improve nutrition by promoting sustainable agriculture. Additionally, SDG 12.3 specifically targets halving global food waste at the retail and consumer levels by 2030 and reducing food losses along production and supply chains. These goals highlight the critical role of food waste reduction in achieving broader sustainability and environmental objectives (United Nations Environment Programme, 2024). 

The Well-being of Future Generations (Wales) Act 2015 emphasises sustainable development principles, which include reducing food waste as part of improving Wales's economic, social, environmental, and cultural well-being (Figure 2). Public bodies must set and publish well-being objectives that contribute to achieving these goals, including measures to prevent food waste and promote sustainable practices (Welsh Government, 2025). 
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[bookmark: _Toc196666343]Figure 2. Seven Well-being Goals from the  Well-being of Future Generations Act 2015

The Environment (Wales) Act 2016 introduces specific provisions for waste management, including food waste. It mandates the segregation and separate collection of recyclable materials, including food waste, to ensure high-quality recycling and recovery. The Act also bans food waste disposal to sewers from non-domestic premises, promoting its use for renewable energy and high-quality fertiliser (Welsh Government, 2016). These legislative frameworks highlight the importance of reducing food waste to achieve broader sustainability and environmental goals in Wales (Welsh Government, 2021a); however, they focus on the need to recycle rather than refuse or reduce, as recommended in the waste hierarchy (Welsh Government, 2019).

WRAP Cymru was founded in 2008 as a division of WRAP (Waste and Resources Action Programme), a UK-based organisation dedicated to advancing sustainable resource management and minimising waste. For several years WRAP Cymru has carried out extensive research on food waste. Their contributions have gained particular notoriety following the Welsh Government's publication 'Beyond Recycling' in March 2021, which established ambitious objectives: 50% reduction in avoidable food waste by 2025 and a 60% reduction by 2030 (Welsh Government, 2021). This strategic framework has propelled WRAP Cymru to produce detailed reports and implement interventions designed to substantially reduce food waste throughout the supply chain (WRAP Cymru, 2023). Interventions such as mandatory waste reporting, encouraging selling loose produce, mandated removal of best before dates on certain products and mandatory donation of surplus (WRAP Cymru,2023).

WRAP Cymru has made significant attempts to address food waste, employing various media campaigns and local authority partnerships to promote minimising food waste. However, while these are effective, there are gaps in their approach, such as promoting composting with wormeries to make waste management more engaging and educational. This approach could help people better understand the amount of food waste they produce by having that tangible, hands-on experience, which can be particularly impactful, especially for young people.

[bookmark: _Toc196666242]2.1.2 A Worms role in global soil health
Ensuring soil health is critical to meeting global food needs.  Soil erosion constitutes a global threat, necessitating prompt interventions to mitigate the decline of ecosystem services (Steinhoff-Knopp et al., 2021). Soil takes an extremely long time to form, studies suggest that only 0.04mm of soil is created from bedrock per year (Ramsay, 2024). Different land management practices are needed in order to mitigate these losses. Methods such as cover cropping and contour cultivation can extend the lifespan of topsoil (Evans et al. 2020).

Baveye et al. (2020) echo the importance of focusing efforts on improving soil organic matter that is often depleted after particularly heavy rainfall events, which are now becoming more commonplace due to climate change (Kendon et al. 2023). The erosion of the soil from this increased rainfall is a serious threat to global socioeconomic development and food production and contributes to poverty in certain regions of the world (Golkarian et al., 2023). With more than 3.7 billion people malnourished in the world, the restoration of deteriorated soils through topsoil conservation and the sustainability of fertile soils are of significant international concern (Pimentel, 2006). 

Beyond the physical composition of the soil, worms play a key role in improving the fertility of soil (Hoang et al., 2016; Ray, 2019), as soil health is largely determined by the level of microbial activity, with earthworms contributing significantly to the enhancement of enzyme activities that support the decomposition of substrates containing carbon and nitrogen (Kooch and Kuzyakov, 2024).  Enriching the soil with high-quality organic additives improves the soil’s ability to retain water and supply nutrients and promotes the development of plant resistance to pests and diseases (Bashir et al,. 2021).

The health of soil is largely determined by the level of microbial activity, with earthworms contributing significantly to the decomposition of substrates containing carbon and nitrogen. The combination of old root channels, earthworm burrows and their activity greatly increases the plethora of microbes, mites, protozoa, fungi and other enzymes in the soil (Hoang et al., 2016). Earthworms can increase the porosity and fertility of agricultural soil through their natural activity; thus, they are an indicator of the general health of soil. Worms also possess a unique sensitivity to changes in soil quality and other environmental factors. This ability allows them to serve as indicators of toxic exposure in soil and water and aid in bioremediation of contaminated land (Ray, 2019). 

[bookmark: _Toc196666243]2.1.3 Vermicomposting Fundamentals
Vermicomposting is primarily concerned with the use of epigeic worms as they are the most efficient in converting food waste into vermicompost. Anecic worms however are capable of processing food waste and also aid in the aeration of the soil by creating an effective drilosphere as shown in figure 3 below. Earthworms redistribute crop residue to lower soil horizons, providing macropores for root growth, increasing water infiltration, enhancing soil quality and organic matter, and stimulating nitrogen cycling (Malik, 2020). 
[image: ]
[bookmark: _Toc196666344]Figure 3. Action of earthworms in the soil ecosystem (Kollath, 2025).
Adding earthworm castings to kitchen waste composting reduces ammonia, methane and nitrous oxide gas emissions and improves compost maturity. The addition of earthworm castings and kitchen waste to compost could shorten the composting period and reduce labour and operating costs (Hwang et al., 2022).

Soil amended with vermicompost significantly improves plants' growth compared with inorganic fertilisers and commercially bought compost (Riggle 1998; and Libutti et al., 2023). Furthermore, El-Shaieny et al. (2022) found that the combination of compost tea and vermicompost tea as fertiliser improves the growth, yield and quality of crops. Amending soils with vermicompost has also been shown to reduce the uptake of heavy metals in soils (Yasinta et al., 2018).
 
Earthworms are not only proficient in rapidly processing food and animal waste, but they also possess the ability to purify soils. Research into soil bioremediation has revealed that regardless of the type of contaminant, a symbiotic relationship is established among plants, earthworms, and microbes, which mutually stimulate each other even during soil decontamination processes. This highlights the significant role of earthworms in maintaining soil health and contributing to environmental sustainability (Tagliabue et al., 2023; Riwandi et al., 2022).

[bookmark: _Toc196666244]2.2 What happens to our organic waste?
Vermicomposting can play a critical role in the implementation of sustainable waste management practices (Sinha et al,. 2022; Lirikum et al, 2022). Globally the most common practice used to process organic waste is by incineration or landfill (Sharma et al., 2024). However, Various studies have shown that vermicomposting is far more efficient and better for the environment than the current status quo (Hoang et al., 2016; Yatoo et al., 2020; Sinha et al., 2022) Vermicomposting can reduce composting time by several weeks (Sinha et al., 2022), produce organic fertiliser (Yatoo et al., 2020) and increase soil microbial activity resulting in vastly superior soil quality (Hoang et al., 2016), indicating that a significant shift in current practices is needed to ensure the sustainability of waste management. 

However, addressing the issue of food waste diversion from landfills extends beyond the construction and utilisation of vermicomposting or anaerobic digestion facilities. Significant challenges are associated with the necessary infrastructure for this transition. Food waste must either be collected and transported via truck or macerated at the source and disposed of through sewerage systems, both of which present distinct logistical and operational challenges (Fang et al. 2023). Vermicomposting contributes to the circular economy, but emphasis should be placed on reducing rather than recycling. While vermicomposting is used in many countries, it is usually limited to small-scale use rather than large municipal processing (Yatoo et al., 2020). Further research is needed to investigate the potential for using vermiculture in emerging economies such as China and low-to-middle-income nations, where there is a potential for large-scale vermicomposting technologies to process organic waste (Furlong et al., 2017). 

Importantly, understanding the pathways to process organic waste at the site of generation is necessary to further improve waste management protocols (Konstantinidou et al., 2024). This approach not only diminishes the financial burden associated with the transportation of waste and reduces the potential for disease transmission, but it also lessens the demand for landfill sites (Amin, 2022). 

[bookmark: _Toc196666245]2.3 What controls the uptake of vermicomposting?
Vermicomposting initiatives have focused on strategies at the site of generation, for example, in household waste (Dahal, 2024). Other work to improve the uptake of vermicomposting has concentrated on pedagogical approaches with varying degrees of success (Bhakuni et al., 2025).

Although vermicomposting is used as a means of food waste disposal in several countries globally, from the USA and Canada to India and Brazil, it only forms a small part of the waste system (Ghorbani and Sabour., 2020). A key gap in the literature is the role of vermicomposting in inciting pro-environmental change, explored through behavioural theory.  Behavioural change interventions are specific to their location and setting, and their effectiveness can vary widely among participants due to differing cultural, social, and environmental contexts (Yamin et al., 2019; Williamson et al., 2020). By selecting pre-established community groups, researchers can engage with individuals who have already exhibited an inclination to participate, thereby enhancing the probability of a successful intervention. 

An article in ‘The Conversation’ reveals the challenges faced by residents of Tower Hamlets in managing food waste (Elhoushy, 2025). The idea of composting food waste in such sites is a complex and multifaceted challenge, rendering traditional composting methods impractical. Elhoushy (2025) identifies common issues such as pest infestations and overflowing communal bins as deterrents to composting, further compounded by spatial constraints that make wormeries seem unfeasible. Contrary to this assertion, many individuals globally regularly share their successfully maintained wormeries in small spaces some as small as a corner on their countertop via YouTube (Young, 2023). 

Elhoushy (2025) suggests that small countertop composting machines can convert food waste into compost within 24 hours, though these machines are prohibitively expensive, excluding operational costs. The Urban Worm company markets wormeries and showcases numerous successful case studies of their implementation in community gardens (De la Vega, 2016). Despite this, community-led schemes often face challenges such as limited participation, contamination from improper waste disposal, and pest control issues. These obstacles can be mitigated through the application of the behaviour change wheel, leveraging existing community groups and providing training and mentoring to foster ownership and pride in maintaining wormeries. 

Elhoushy (2025) emphasises the necessity of co-creating solutions with residents to ensure effective and sustainable waste management practices, advocating for direct community engagement to develop trusted and willingly adopted plans. While the article presents valid points, research indicates that wormeries can complement mainstream municipal waste services. There is a pressing need for alternative waste management strategies and sustainable consumer behaviour. Addressing food waste begins with purchasing decisions, and the tangible act of feeding a wormery regularly can be more impactful than disposing of waste in food bins or black bin bags destined for incineration or landfill. These insights underscore the complexities of food waste management in urban environments and the imperative for innovative, community-driven solutions.

Composting and vermicomposting are examples of pro-environmental behaviour. Environmental ‘self-identity’ is positively associated with home composting practices (Nguyen et al., 2022). 
Waitt and Rankin (2022) found that individuals engaged in composting activities can undergo an enhanced awareness as ecological citizens. Composting can foster a deeper understanding of their role within the environmental ecosystem, thereby cultivating a more profound sense of environmental stewardship and responsibility. 

The following section concentrates on Pro-Environmental Attitudes and behavioural change by describing Pro-environmental behaviour (PEB) and frameworks, Behaviour Change Wheel (BCW), Motivation Opportunities and Ability (MOA) framework, the Theory of Planned Behaviour (TPB) and Value-Belief-Norm (VBN). These theories will aid in the development of a framework for applying vermicomposting interventions across communities in Wales.

[bookmark: _Toc196666246]2.4 Pro-Environmental Attitudes and Behavioural Change
Pro-environmental behaviour (PEB) encompasses actions that mitigate the adverse effects of human activities on the environment while promoting sustainability (Salman and Khan., 2025). The study of pro-environmental behaviour draws on psychological, sociological, and economic theories to understand its development and implications. Understanding the factors that influence PEB is crucial for developing effective interventions aimed at encouraging environmentally conscious behaviours. A variety of theories and frameworks have been developed over the years to varying degrees of success, which highlights the complex interplay of individual, social, and environmental factors on behaviour change. 

Many studies utilise psychological, sociological, and economic theories to examine and elucidate the development and implications of pro-environmental behaviour and relevant literature is highlighted below. 

In their comprehensive review of the determinants of behaviour, Gifford and Nilsson (2014) identified a total of 18 personal and social factors that significantly influence pro-environmental concerns and behaviours. Personal factors include early childhood experiences, the extent of ones knowledge and education, political and world views, a sense of personal responsibility, and various cognitive biases. These factors collectively shape an individual's inclination to engage in behaviours that are beneficial to the environment.
 
Social factors also play a crucial role in shaping pro-environmental behaviour as well. These include religious beliefs, the distinction between urban and rural living environments, social class, proximity to environmentally sensitive sites, and cultural and ethnic variations. Each of these social determinants contributes to the complex interplay of influences that drive individuals' environmental concerns and actions. This multifaceted approach underscores the importance of considering both personal and social dimensions when analysing and promoting pro-environmental behaviour.
Van Valkengoed et al. (2022) argue that to design and implement effective interventions, it is crucial that practitioners undertake a systematic approach. Firstly, they must identify the specific behaviours they intend to change. This should involve a thorough analysis of the current behavioural patterns and the desired outcomes. Secondly they must ascertain the key determinants that influence these behaviours. These determinants can be multifaceted, encompassing psychological, social, economic, and environmental factors.
 
Once the critical determinants have been identified, practitioners should then select and tailor interventions that specifically target these determinants. This targeted approach ensures that the interventions are not only relevant but also have a higher likelihood of success. By addressing the root causes and influential factors of the behaviours, practitioners can develop more effective strategies that lead to sustainable behavioural change. This methodical process underscores the importance of a comprehensive understanding of the behaviours and their underlying determinants in formulating successful interventions. This research resulted in the development of a classification system that links six types of interventions to 13 determinants of environmental behaviour (see Table 1 below; Ahmat Zainuri et al., 2022).

Research examining individuals’ environmental values and pro-environmental behaviour change among individuals from low socioeconomic backgrounds revealed that they exhibited reduced concern regarding environmental issues. However, there was evidence of heightened consideration for future generations. Consequently, the study by Ahmat Zainuri et al. (2022) concludes that early education and targeted behaviour change interventions during formative years can cultivate favourable pro-environmental behaviour among some of the most economically disadvantaged citizens. Respondents found it difficult to adopt pro-environmental behaviour if they could not see a direct benefit to them and their families. However, it did note the importance that the younger generation can play in educating the older generation. There is scope for intergenerational activities promoting pro-environmental behaviour change, but there are limitations when it comes to reducing car use or energy consumption (Ahmat Zainuri et al. 2022).

[bookmark: _Toc196666247]2.4.1 Determinants of Behaviour
Behaviour is influenced by a complex interplay of factors as shown in Table 1. (Albarracín et al., 2024). Albarracín et al., (2024) systematically reviewed determinants of behaviour and concluded that  interventions are more effective when addressing social structures and environmental factors rather than focusing solely on knowledge and beliefs.
[bookmark: _Toc196666385]Table 1: Broad overview of factors determining behaviour (adapted from Albarracín et al., 2024). 
	 Determinants
	Context
	Associated Literature

	Individual Factors:
	Knowledge, beliefs, attitudes, emotions, skills, and habits.
	Ahmat Zainuri et al., (2022).;
Nguyen et al., (2022).;
Salman and Khan, (2025).;
Siemsen, Roth and Balasubramanian, (2007).

	Social-Structural Factors:
	Legal and administrative sanctions, institutional trustworthiness, injunctive norms, descriptive norms, and material incentives.
	Collado, Rosa and Corraliza, (2020).

	Environmental Factors:
	The physical environment, including heat, light, noise, and privacy.
	Piras et al., (2023).

	Social Factors:
	Social interactions, social identity, and the macro-social environment.
	Cincera, and Krajhanzl, (2013).; Yamin et al., (2019). 

	Life Experiences:
	Family, friends, life events, and mental health.
	Piras et al., (2023). 

	Context:
	The situational context at the time of the behaviour.
	Karpouzis et al., (2024).

	Perceived Consequences:
	Expectations of rewards and avoidance of problems.
	Mariam et al., (2022).

	Risk:
	Perception of risk as imminent, personal, and manageable.
	Mayank et al., (2025).

	Emotions:
	Emotional responses triggered by how an action is framed.
	Matteo et al., (2023). 
Waitt and Rankin, (2022).

	Skills and Knowledge:
	The know-how required for certain actions.
	Cropley, Sprajcer, and Dawson, (2022).;
Nguyen et al., (2022).; 
Siemsen, Roth, and Balasubramanian, (2007).

	Efficacy:
	Confidence in one's ability to perform an action.
	Cropley, Sprajcer, and Dawson, (2022).

	Control:
	Feeling of control over decisions.
	Matteo et al., (2023). 

	Investment:
	Costs associated with action, including monetary, time, and social capital.
	Konstantinidou et al., (2024).;
Mayank et al., (2025).


[bookmark: _Toc196666248]2.4.2 Behaviour Change Wheel
The Behaviour Change Wheel (BCW) consists of a 'behaviour system' at its core, surrounded by intervention functions and subsequently by policy categories. While it has been predominantly utilised for health interventions, such as tobacco control and obesity prevention, it holds the potential for developing a framework for environmental interventions, particularly in the areas of food waste management and recycling. The BCW (Figure 2) can be utilised by first identifying the nature of the behaviour, then determining the mechanisms that must be altered to facilitate behaviour change, and finally, implementing the appropriate interventions and policies to modify those mechanisms.

[image: A circular diagram of different colored circles
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[bookmark: _Toc196666345]Figure 4. Behaviour Change Wheel (from Michie et al., 2011)
Utilising the BCW in Fig.2, the flowchart shown in Fig. 3, was developed to illustrate the process one must undertake to utilise the BCW best when designing interventions. 

[image: A diagram of a problem
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[bookmark: _Toc196666346]Figure 5. Process of implementing the behaviour change wheel (adapted from Michie et al., 2011)

[bookmark: _Toc196666249]2.4.3 Motivation Opportunities and Ability (MOA) Framework
The Motivation Opportunities and Ability (MOA) framework highlights the importance of motivation as a driver of behaviour change. Siemsen et al. (2007) took this further by studying the likelihood of knowledge-sharing behaviour amongst work colleagues and found that the implementation of the Constraining Factor Model sought to find the constraints preventing people from sharing knowledge. This framework could be adapted and used in a community setting to explore the barriers to knowledge sharing amongst community members when it comes to horticultural, biodiversity or environmental interventions.
The constraining factor model (CFM), although used within a business setting, could very well be utilised within a community setting. In the realm of community development initiatives, the CFM serves as a valuable tool for identifying and mitigating obstacles to community engagement. When community members exhibit motivation and have access to opportunities for involvement yet lack the requisite skills or knowledge (ability) for effective participation, the overall success of these projects is impeded. Addressing this bottleneck through the provision of training and resources can significantly enhance community involvement and project outcomes.

When exploring reasons behind food waste, Vittuari et al. (2023) found that using behavioural models such as the TPB and MOA frameworks is useful; however, for more robust evidence, they recommend the use of a more specific theoretical framework dedicated to researching the drivers behind food waste. This highlights a clear gap in research that could be used as a whole package of interventions.

[bookmark: _Toc196666250]2.4.4 Theory of Planned Behaviour
The Theory of Planned Behaviour (TPB), a cognitive theory by Azjen (1985), is a psychological model that predicts an individual's behaviour based on their intentions, which are influenced by three factors: attitudes, subjective norms, and perceived behavioural control. Attitudes, such as an individual's evaluation of a behaviour, determine whether they view it positively or negatively. Subjective norms refer to social pressure to perform or avoid a behaviour, reflecting beliefs about the expectations of significant others. Perceived behavioural control relates to their ability to execute a behaviour, considering self-efficacy, control over external circumstances, and available resources. Together, these factors shape an individual's intentions and, consequently, their behaviour.
[bookmark: _pm9woex6jqxp]
[bookmark: _Toc196666251]2.4.5 Value-Belief-Norm (VBN) Theory
​​The Value-Belief-Norm (VBN) Theory explores the factors that influence sustainable behaviour and attitudes, proposing a causal chain that links values, beliefs, and norms to behaviour (Canlas, 2022). Central to this theory is the idea that values significantly predict environmental beliefs, which in turn foster shared beliefs about ecological well-being, leading to the development of pro-environmental norms. These personal norms subsequently influence behaviour, such as sustainable travel choices. Furthermore, individuals who internalise a movement's values and feel a moral obligation to act are more likely to support and engage in that movement. This framework underscores the interconnectedness of values, beliefs, and norms in shaping pro-environmental actions.

[bookmark: _Toc196666252]2.4.5 Role of Community Gardens
Wales is a very small country within the global context, but has spearheaded many initiatives ahead of the global majority; for example, the smoking ban and the ban on single-use plastic bags were introduced in Wales ahead of many other countries. Wales has made some significant strides in waste, recycling and circular economy, but one area that is less explored is the value that community gardens can play in sustainability and amongst the waste hierarchy.
Recent literature has shown that community gardens can play a significant role in community cohesion, as well as well-being, and have notable positive impacts on climate change and sustainability (Flynn, 2025).

[bookmark: _pqj3ouj3ezek][bookmark: _a37ts7ricsgg]Community gardens can play a vital role in fighting climate change. Providing different learning opportunities, training and practical workshops, community members can become more aware of environmental issues. Community organisations in the UK are advocating for the right to cultivate food in underutilised public spaces, to transform neglected areas into productive, green environments (Barkham, 2022).  These initiatives seek to improve local food security, community well-being, and environmental sustainability. Despite bureaucratic red tape, support from local councils and organisations is growing (Dvorkin, 2017). The rise in apartment construction has resulted in a reduction of private gardens, increasing the popularity of communal green spaces. The Federation of City Farms and Community Gardens highlights that the conversion of derelict spaces into gardens, which originated during WWII, has experienced a revival (Norwood, 2008). In 2002, the UK government introduced planning guidelines (PPG17) to promote community gardens in densely populated areas (Department for Communities and Local Government, 2002). Following this in 2021, the Welsh government issued guidance for local authorities and councils on allotments and community growing (Welsh Government, 2021b). 

The establishment of a community garden entails identifying an appropriate plot, securing local council approval, and obtaining the necessary funding and volunteers, all of which can be extremely costly and time-consuming. The Resilient Green Spaces project, led by Social Farms and Gardens and funded by the Welsh Government and the European Agricultural Fund for Rural Development, aimed to pilot localised food systems across Wales from 2021 to June 2023 (Social Farms & Gardens, 2023). The project exceeded targets and significantly enhanced community confidence and skills.

[bookmark: _Toc196666253]2.5 Summary
This literature review has highlighted the role of vermicomposting in improving the sustainable management of food waste and the clear scholarly gaps between vermicomposting and pro-environmental behaviour change. There are opportunities to improve our current understanding of these interconnections, particularly in the context of implementing vermicomposting within community gardens as a strategy to manage the food waste generated from homes and small communities. This literature has highlighted the increasing use and importance of vermicomposting and its role alongside mainstream waste management. 

Despite the varying efforts in Wales to reduce food waste, there is still limited research into pro-environmental behaviour and vermicomposting. In understanding these interconnections, we can improve our understanding of how vermicomposting can be a catalyst to influence pro-environmental attitudes and behaviours.  


[bookmark: _Toc196666254]3. Methodology									
The literature review has highlighted key gaps in research into the effectiveness of vermicomposting and pro-environmental behaviour change. This research uses an inductive approach to gather data and develop a framework for vermicomposting capabilities throughout Wales. 
The research philosophy, interpretivism,  was employed to look for nuanced views, opinions, and experiences of the participants. This mixed-methods approach combines quantitative data from surveys and qualitative insights from ethnographic studies. 

The research methodology for this study began with engaging community groups and conducting an initial survey to assess attitudes towards food waste and recycling, as well as gauging interest in a community project. Following this, training and workshops on wormeries were provided, complemented by ethnographic fieldwork and a webinar. A second survey was conducted to evaluate changes in attitudes and purchasing behaviours related to supermarket shopping to measure the impact of the vermicomposting project.

[bookmark: _Toc196666255]3.1 General Approach
As identified in the literature review (Section 2), there are a notable number of studies on the use of vermicomposting for the processing of animal waste or recycling food waste from school canteens. However, there was a notable lack of literature on the use of vermicomposting as a catalyst for behaviour change. The approach for this research was to work with a variety of communities from varying demographics to determine to what extent people's behaviour could be positively or negatively changed or affected as a result of participating in a community garden project. 

Using the Research Onion Framework (Saunders et al., 2019), a mixed-method approach was adopted to assess the effectiveness of wormeries in promoting pro-environmental behaviour. An inductive approach from an interpretivism perspective was employed to study wormeries in community gardens as catalysts for behaviour change. By identifying patterns in how wormeries are used, maintained, and perceived, broader generalisations and theories can be formulated. This bottom-up approach ensures conclusions are grounded in real-world experiences, providing a robust foundation for understanding and enhancing the role of wormeries in promoting sustainable communities and pro-environmental behaviour change.
[image: A diagram of a method
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[bookmark: _Toc196666347][bookmark: _2vfxbeh54c00][bookmark: _skmdbcs8qlw][bookmark: _7asacapqh2qn]Figure 6. Overview of research method and how each section relates to achieving the research aims

[bookmark: _Toc196666256]3.2 Participant Recruitment and Sampling Criteria 
Using prior knowledge of local gardening groups in Swansea and Penarth in South Wales, several groups were approached as an initial exploration into possible case studies (Table 2). Further Google searches revealed two other potential groups within a 20-mile radius of each other. 
The groups have varying socioeconomic characteristics in terms of income, employment, health, education, access to services, community safety, physical environment, and housing. All these elements contribute to the overall WIMD score of each individual Lower Layer Super Output Area LSOA’s.

[bookmark: _bbrn61z5i221]The Welsh Index of Multiple Deprivation (WIMD)(Welsh Government, 2022) revealed varying demographics of these localities. These varied socioeconomic conditions can be used to explore the differences and similarities in community vermicomposting effectiveness. Each case study had a different infrastructure and neighbouring green spaces. There are also varying degrees of green infrastructure surrounding each of these locations, which provides a further layer of comparison.
[bookmark: _Toc196666386]Table 2: Community groups highlighted for inclusion in this research
	Group Name
	Type
	Location
	Green infrastructure 
	WIMD
	Website

	Bwyd Abertawe
	Community Supported Agriculture
	Swansea
	1741/1909*
	1513/1909*
	https://www.environmentcentre.org.uk/bwydabertawe

	Friends of Victoria Square
	Community Group
	Penarth
	538/1909*
	1843/1909*
	https://www.friendsofvictoriasquare.org/

	Friends of St Josephes Park
	Community Group
	Penarth
	643/1909*
	1571/1909*
	https://www.penarthsociety.org.uk/fosjp

	St Peters 
	Community Hall & Gardens
	Cardiff
	395/1909*
	1491/1909 * But surrounded by 255,181, 128, 42 & 151
	https://www.stpeterscommunitygarden.org.uk/who-we-are

	CF61
	Community Garden
	Llantwit Major
	1214/1909*
	1686/1909*
	https://cf61.wales/garden-project


* This represents the number of LSOAs in Wales. These are small geographic areas used in the UK for statistical purposes. They are designed to improve the reporting of small-area statistics and typically consist of groups of Output Areas (OAs). Each LSOA usually contains between 400 and 1,200 households, with a resident population ranging from 1,000 to 3,000 people. LSOAs are particularly useful for analysing data on various aspects such as health, education, and deprivation at a more localised level. There are a total of 1909 LSOAs in Wales. The higher the number the less deprived the area. 
[bookmark: _Toc196666348]Figure 7.  Locations of case studies, Created in Google Earth

[bookmark: _b0fxqx70elsh][bookmark: _x0ofk71hxujc][bookmark: _242olpn7yl07][bookmark: _n16h1v6q8wq5][bookmark: _vdghcnwhdlsi][bookmark: _lc6h5dncjkvy][bookmark: _jrnzdgi8gacx]

[bookmark: _Toc196666257]3.3 Data Collection
[bookmark: _Toc196666258]3.3.1 Survey
[bookmark: _tjclvhkrajel][bookmark: _u48ws2f069dd]A primary online survey comprising 17 questions was developed to explore individuals' current recycling practices and their current knowledge and understanding of vermicomposting (see Appendix 1). It was also used to gauge interest in possible participants for a future webinar on vermicomposting. A range of multiple-choice questions and questions using a Likert scale were used; this ensured it was easy for respondents to understand and use; it provides quantifiable data that can be easily analysed statistically. The scale captures the varying degrees of opinions with multiple levels of agreement or disagreement and is versatile enough to measure diverse constructs like attitudes, beliefs, and satisfaction. 

A secondary survey provided a comparative analysis of the primary survey data, identifying correlations, divergences, and patterns. The secondary data corroborates and expands upon the initial findings, offering a more robust and comprehensive understanding of the participant’s motivations and resulting behaviours and actions. The survey was circulated online through social media channels Facebook, Linkedin and Instagram. It was also distributed to the members of each of the community groups, further distribution was through the Cardiff and Vale Nature Partnership newsletters. 

[bookmark: _Toc196666259]3.3.2 Workshops 
A Google search was conducted to identify community gardening groups in the local area, although prior knowledge of the Penarth Growing Community proved beneficial. Initial outreach encountered some resistance and concerns regarding the time and commitment required to maintain a wormery. It was suggested that contacting the Penarth Civic Society might yield better results. Upon reaching out to them, contact was quickly established with two gardening groups in Penarth: The Friends of Victoria Square and the Friends of St. Joseph's Park. Both groups expressed significant interest in learning about wormeries and were open to the idea of installing one in their community gardens.
 
Subsequently, visits were made to both gardening groups to introduce the researcher and the research project. Both groups agreed to host a wormery and attend a worm workshop. Approximately two weeks later, a workshop was conducted at a local community centre, featuring a PowerPoint presentation and physical wormeries for demonstration. Following the workshop, the researcher assisted in setting up the wormeries at each community garden and addressed any questions or concerns.
[bookmark: _7oudbbkbg4h6]
[bookmark: _lfp6zuqprtv9][bookmark: _Toc196666260]3.3.3 Webinar
The webinar was conducted on Monday, February 25th 2025, targeting individuals who had previously expressed interest in learning about wormeries through the initial survey. Participants were contacted via email and invited to register for the webinar, which was promoted on LinkedIn, Facebook, and Instagram and through the Cardiff and Vale Nature Partnerships. A total of 34 individuals registered for the webinar, with 18 attending on the scheduled date.
 
The webinar featured a PowerPoint presentation covering topics such as the benefits of compost worms, wormery setup, and feeding practices. A copy of the presentation can be found in Appendix 4.

[bookmark: _blekzyiyy070]An initial poll was conducted to assess participants' confidence in setting up and maintaining a wormery.  A subsequent poll conducted at the end of the webinar revealed that participants felt more confident in managing a wormery. The webinar concluded with a Q7A session to address any queries or concerns. The webinar was followed up with an email two days later, providing the PowerPoint handouts, notes, and additional resources. 
[bookmark: _Toc196666261]3.3.4 Ethnographic approach 
An ethnographic approach to this research provided a comprehensive and nuanced understanding of the social and cultural dimensions of the community groups participating in this research project.  This research method brings immersive observation and participation to life, allowing the researcher to present deep insights into the social dynamics and everyday life of the subjects being studied. (Abrahamsson and Bertoni, 2014). This approach, along with the use of a survey, has provided insights that are often unattainable through more traditional quantitative research methods.

Time was spent in the community gardens with members, observing and participating in the weekly activities of litter picking, mulching, watering and feeding the worms. This immersion helped to understand these community gardens’ routines, interactions, and social structures. Participant observations engaged community members during the installation and maintenance of the wormeries, and field notes documented their reactions, involvement, and any challenges they faced. ​​This research documented emerging patterns and themes by maintaining detailed field notes and reflective journal entries throughout the research process. Photographic data was collected from two community gardens (Friends of St Joseph’s Park and Friends of Victoria Square). Photographic data was not collected from the CF61 community garden due to the nature of the volunteers being vulnerable adults. This holistic perspective provided valuable insights into the field of environmental anthropology and community-based sustainability initiatives. Thematic analysis was done manually to extract keywords and commonalities among participants. 







[bookmark: _Toc196666262]4. Results
This results section is structured so that quantitative results from the primary survey are introduced, contextualising them within the framework of the study (Section 4.1). The quantitative data is then examined to highlight key findings and trends observed. Second, drawing from the key findings, the qualitative aspects of the survey, ethnographic observations, and field notes are presented (Section 4.2). These qualitative insights provide a broader context for interpreting the primary survey results and are structured to pull out key themes emerging from the quantitative findings. Thirdly, the secondary survey results are analysed (Section 4.3). 

[bookmark: _Toc196666263]4.1 Quantitative Survey Results
This results section is structured so that quantitative results from the primary survey are introduced, contextualising them within the framework of the study (Section 4.1). The quantitative data is then examined to highlight key findings and trends observed. Second, drawing from the key findings, the qualitative aspects of the survey, ethnographic observations and field notes are then presented (Section 4.2). These qualitative insights provide a broader context for interpreting the primary survey results and are structured to pull out key themes emerging from the quantitative findings. Thirdly, the secondary survey results are analysed (Section 4.3).  

[bookmark: _Toc196666264]4.2 Results from Survey One
The primary survey garnered 71 responses. Initial awareness of vermicomposting was high, with 63% of the participants indicating they were already familiar with vermicomposting.  A full list of the survey questions (and summarised responses) can be found in appendix 1 and 2. 

1. How would you describe your current attitude to environmental concerns? 
Figure 8. details respondents' levels of concern across six categories: Climate change, Biodiversity loss, Cost of living, Soil degradation, Global warming, and Pollution. The majority of respondents indicated significant concerns about major environmental issues such as climate change, biodiversity loss, soil degradation, global warming, and pollution. While still a concern, the cost of living does not elicit the same level of urgency as the environmental issues. Notably, only three individuals expressed no concern about global warming, while two were unconcerned about climate change. The predominant sentiment is one of high concern for pollution, biodiversity loss, and climate change.
[image: Forms response chart. Question title: 1. How would you describe your current attitude to environmental concerns? . Number of responses: .]
[bookmark: _Toc196666349]Figure 8. Question 1. How would you describe your current attitude to environmental concerns?

2. Do you know what vermicomposting is?
The majority of respondents (64.3%) are aware of what vermicomposting is, with only 21.4% stating they did not know, and 14.3% indicating that they were not sure. 

3. Do you have any experience with composting or vermicomposting?
Figure 9 reveals a varied distribution of experience levels with composting or vermicomposting among the respondents. The Likert scale ranges from 0 (No experience) to 5 (Lots of Experience). The largest group, 26.8%, indicated that they had some experience with vermicomposting or composting, followed closely by the second largest group, 23.9% of respondents, who reported having no experience with composting or vermicomposting. Smaller groups sat within the realm of little or lots of experience. 
[image: Forms response chart. Question title: 3. Do you have any experience with composting or vermicomposting?. Number of responses: 71 responses.]
[bookmark: _Toc196666350]Figure 9. Question 3. Do you have any experience with composting or vermicomposting?




4. Given the opportunity, how interested would you be in learning more about wormeries?
Figure 10 shows the level of interest on a scale from 1 to 5, with 1 being the least interested and 5 being the most interested in learning about wormeries. The majority of respondents (59.1%) expressed a high level of interest in learning more about wormeries. With smaller minorities, 11.3% of respondents indicated a moderate level of interest or low to no interest, 5.6%, and 1.4%, respectively. 
[image: Forms response chart. Question title: 4. Given the opportunity, how interested would you be in learning more about wormeries?
. Number of responses: 71 responses.]
[bookmark: _Toc196666351]Figure 10. Question 4. Given the opportunity, how interested would you be in learning more about wormeries?

5. Would you like to participate in a vermicomposting project in your community?
A significant percentage of respondents (38%) expressed a clear interest in participating in the project. While the largest group of respondents (46.5%) indicated a conditional interest in this project there were only 15.5% stating they had no interest in participating in such a project. 

6. What are the main reasons for not being able to participate in a vermicomposting project?
The most significant barrier respondents provided for not being able to participate in a vermicomposting project was “Not enough time." With 46% of respondents citing this. A notable amount (11%) were concerned that it could attract vermin with lesser numbers (6%) stating that it is easier to use the waste bin at home. Other cited issues were limited space, physical challenges and too much effort. 
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[bookmark: _Toc196666352]Figure 11. Question 6. What are the main reasons for not being able to participate in a vermicomposting project?

7. How many people live in your household?
The majority of respondents (60.6%) live in small households with 1-2 people. A substantial portion of respondents (32.4%) live in medium-sized households with 3-4 people. Lastly, only 7% of respondents live in larger households of 5 or more people. 

8. How do you currently dispose of your food waste?
Figure 12 illustrates the various methods respondents use to dispose of their food waste. Most respondents (37%) used a combination of the council food waste bin and the black bin bag, while a smaller percentage (8%) used a combination of the council food waste bin and their own compost bin. 11% of respondents did not use the council food waste bin and just disposed of their waste in the black bin. 
[image: A pie chart with different colored circles
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[bookmark: _Toc196666353]Figure 12. 1. How do you currently dispose of your food waste?

9. If you had a wormery, would you be willing to separate your food waste for vermicomposting?
The majority of respondents (70.4%) indicated that they would be willing to separate their food waste for vermicomposting if they had a wormery. There was also a notable amount (23.9%) that said they would consider it. Only 5.7% said they would not be willing to separate their food waste. 

10.  What benefits do you see in using a wormery for food waste recycling? 
Figure 13 illustrates respondents' perceptions of the benefits of using a wormery for food waste recycling. Over half of the respondents (60%) recognised the benefit of the nutrient-rich compost that is produced as a byproduct of vermicomposting. Reducing landfill waste, reducing greenhouse gas emissions were also considered important. Additionally, respondents recognise the educational opportunities for both children and adults and the potential to increase awareness of food waste.
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[bookmark: _Toc196666354]Figure 13. Question 10. What benefits do you see in using a wormery for food waste recycling?


11. Are you a member of any local community groups?
Most of the respondents in Figure 14 (35) were not part of any group or organisation. While there were small numbers of people who were community members or voluntary organisations, there is a notable diverse range of groups, from gardening and civic societies to school groups and walking groups. 
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[bookmark: _Toc196666355]Figure 14. Question 11. Are you a member of any local community groups?

12. What concerns would you have about owning a wormery? 
The most significant concerns about owning a wormery are related to time constraints, lack of knowledge, and, to a lesser extent, the potential to attract vermin. Bad smells (No 22),  and it being dirty or unhygienic (No 32) were not at all concerning for many of the respondents. Lastly, only 26 respondents were very concerned or slightly concerned about space constraints. 

[image: Forms response chart. Question title: 12. What concerns would you have about owning a wormery? 
. Number of responses: .]
[bookmark: _Toc196666356]Figure 15. Question 12. What concerns would you have about owning a wormery?

13. How much do you agree or disagree with the following statements? 
Most individuals in Figure 16 agreed that composting food waste is a straightforward process and acknowledged the importance of recycling food waste. The majority also disagreed with the notion that recycling is time-consuming or should be solely the council's responsibility, indicating a willingness to take personal responsibility for waste management. Additionally, many respondents found recycling to be a rewarding activity, highlighting its perceived value beyond mere obligation. However, opinions were divided on whether recycling should be managed by the council, suggesting that while personal initiative is strong, there is still an expectation of institutional support for effective recycling practices. 

[image: Forms response chart. Question title: 13. How much do you agree or disagree with the following statements? . Number of responses: .]
[bookmark: _Toc196666357]Figure 16. Question 13. How much do you agree or disagree with the following statements?

14. What factors would determine whether you would participate in a community vermicomposting project? 
The most significant factors determining participation in a community vermicomposting project are proximity to home, free time, inclusivity, knowledge, cost, accessibility, and a friendly and welcoming group. The majority of respondents consider these factors to be very important or extremely important

[image: Forms response chart. Question title: 14. What factors would determine whether you would participate in a community vermicomposting project? . Number of responses: .]
[bookmark: _Toc196666358]Figure 17. Question 14. What factors would determine whether you would participate in a community vermicomposting project?

15. What age bracket do you fall under?
The majority of respondents fall within the 35-44 and 45-54 age brackets, making up over half of the total responses. Respondents aged 55 and over accounted for just under 30% and the smallest number of responses fell in the 18-24 group. 

16. What local authority do you fall under? 
Most of the respondents (49%) resided in the Vale of Glamorgan local authority with 14% residing in the City and county of Swansea. As this survey was not restricted to Wales. Any respondent falling outside this country selected ‘Other’, which accounted for 16.9% of the respondents. 

17. Would you be willing to attend a workshop or training session on vermicomposting?
43.7% of the respondents stated that they would be interested in attending a training session on vermicomposting, and a smaller percentage, 36.6%, said they might be interested, and only 23.9% stated that they had no interest in such training. 



[bookmark: _Toc196666265]4.3 Results from survey two
 A second survey was created to assess to what extent these interventions have, in any way, affected the participant’s attitudes and behaviours towards food waste as a result of being part of this project. 
The survey had 17 responses, which was less than the first survey; however, it still gathered a noteworthy amount of information regarding respondents’ behaviours. Five respondents completed both the first and second survey. 

1. How would you describe your current attitude to environmental concerns? 
Environmental concerns remain of high importance for the respondents across both surveys, and while remaining concerned about the cost of living, it does not hold as much importance as the other categories. Notably, there were two areas that were not at all concerning for some respondents, climate change and global warming, but pollution, biodiversity loss and soil degradation remained highly concerning.  

[image: Forms response chart. Question title: 1. How would you describe your current attitude to environmental concerns? . Number of responses: .]
[bookmark: _Toc196666359]Figure 18. Question 1. How would you describe your current attitude to environmental concerns?

2. Do you know what vermicomposting is? 
There has been an increase in the number of people that know what vermicomposting is compared to the initial survey 64% up to 76%. There is also a notable reduction in the number of people that do not know what it is 21% down to 12%.

3. Have you made any changes to your shopping habits to reduce food waste? 
Respondents stated that they make a variety of changes to their shopping in an effort to reduce food waste. These range from buying produce loose and not in bulk to planning their meals in advance and writing a shopping list. One respondent indicated that their shopping habits are not dictated by reducing food waste and rather shopped for convenience. 

4. What steps do you plan to take in the future to further reduce food waste? 
Respondents detailed a range of actions they take to reduce food waste, with buying loose produce being the most popular. Shopping locally and only when needed were also positive steps they took. Smaller numbers, 42% and 28%, wrote shopping lists or planned their meals for the week, whereas no one used any apps to help with this. 
[image: Forms response chart. Question title: 4. What steps do you plan to take in the future to further reduce food waste?. Number of responses: 14 responses.]
[bookmark: _Toc196666360]Figure 19. Question 4. What steps do you plan to take in the future to further reduce food waste?

5. How often do you find yourself throwing away food? 
Over half of the respondents never threw away food, 52%, followed by 29% who threw away food on a weekly basis. Only 12% threw away food every few days and just one responded threw away food everyday. 

[image: Forms response chart. Question title: 5. How often do you find yourself throwing away food?. Number of responses: 17 responses.]
[bookmark: _Toc196666361]Figure 20. Question 5. How often do you find yourself throwing away food?

6. If never, what do you do with food waste that is inedible? (e.g. banana skins)
Respondents to this question indicate that food waste that is inedible will be composted in their own facilities or they make use of the municipal services. 

7. What do you think is the main reason for your food waste? 
Respondents to this question had very similar responses, such as food going mouldy too quickly and buying too many. Other respondents had issues relating to their lifestyle such as not enough time or working shifts. 

8. What is the most common type of food in your waste bin? 
The most common types of food wasted were inedible types such as fruit (81%) and vegetable peelings (75%). This was followed by 44% of waste coming from leftovers.  Fewer numbers (25%) were from salad and bones. 

[image: Forms response chart. Question title: 8. What is the most common type of food in your waste bin? . Number of responses: 16 responses.]
[bookmark: _Toc196666362]Figure 21. Question 8. What is the most common type of food in your waste bin?
 
9. How many people live in your household? 
Similar to the initial survey, most of the respondents, 76%, lived in smaller households of 1-2 people. Followed by medium households and just one residing in a household of 5 or more people. This mirrors the demographic trend of smaller households. 




10. How do you currently dispose of your food waste?
Most of the respondents 76% threw away their food waste using the council food waste bin. There were still a notable amount of people that still used the black bin, 11%, along with others that used a combination of municipal services and their own compost bin. 
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[bookmark: _Toc196666363]Figure 22. Question 10. How do you currently dispose of your food waste?


11. If you had a wormery, would you be willing to separate your food waste for vermicomposting?
The vast majority of respondents would be very willing to separate food waste if they owned a wormery. In comparison to the initial survey, no respondents stated that they would not be willing to separate their food waste, whereas 6% of people said they would not be willing to separate their food waste. 

12. If you do have a wormery, can you describe how this has affected your attitude or behaviour towards food waste?
The respondents to this question have demonstrated that they have not particularly changed any of their attitudes or behaviours regarding food waste. Still, they state that they already compost, and some make sure that some of the food they waste gets fed to the worms. 
13. What benefits do you see in using a wormery for food waste recycling? 
Overall respondents have clearly stated that producing nutrient-rich compost is the most beneficial thing from owning a wormery, followed by feeling more environmentally responsible and increased awareness of food waste. Although not as beneficial, respondents still saw the educational benefits that this has for both adults, children and young people. 
[image: A graph of different colored bars
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[bookmark: _Toc196666364]Figure 23. Question 13. What benefits do you see in using a wormery for food waste recycling?

14. Are you a member of any local community groups? 
Figure 24 shows that most of the respondents (76.5%) are members of a community group, with over half of them being a part of a gardening group or civic society (53%). There are smaller numbers that are part of a range of different groups from historical society, hedgehog helpline, school groups and geology. 
[image: Forms response chart. Question title: 14. Are you a member of any local community groups?. Number of responses: 17 responses.]
[bookmark: _Toc196666365]Figure 24. Question 14. Are you a member of any local community groups?

15. What concerns would you have about owning a wormery? 
This graph (Figure 25) illustrates that most of the respondents did not have any particular worries about owning a wormery, with most of them stating that they were not at all concerned about the issues stated. Compared with the initial survey, where many respondents had concerns about vermin, only 2 respondents were very concerned. 

[image: Forms response chart. Question title: 15. What concerns would you have about owning a wormery? 
. Number of responses: .]
[bookmark: _Toc196666366]Figure 25. Question 15. What concerns would you have about owning a wormery?

16. How much do you agree or disagree with the following statements? 
Respondents to this question clearly state the importance of recycling and reducing food waste. They also recognise that composting is easy and can be a rewarding activity. They also did not agree strongly that they felt any apathy towards making a difference, and also did not think that recycling should be the sole responsibility of the council.  

[image: Forms response chart. Question title: 16. How much do you agree or disagree with the following statements? . Number of responses: .]
[bookmark: _Toc196666367]Figure 26. Question 16. How much do you agree or disagree with the following statements?

17. What factors would determine whether you would participate in a community vermicomposting project? 
For respondents to this question, there are a number of factors that are either very important or extremely important. Accessibility and a friendly and welcoming group were paramount for the respondents, followed by the locality to their home, and a group that was well organised. This correlates with the findings of the initial survey.  

[image: Forms response chart. Question title: 17. What factors would determine whether you would participate in a community vermicomposting project? . Number of responses: .]
[bookmark: _Toc196666368]Figure 27. Question 17. What factors would determine whether you would participate in a community vermicomposting project?

18. What age bracket do you fall under? 
Most of the respondents to this survey fell into the over 65 bracket (47%), followed by smaller numbers in the 55-64 (29%), 35-44 (18%) and 45-54 (6%) brackets, respectively. 

19. What local authority do you fall under? 
The overall majority of respondents to this survey resided in the Vale of Glamorgan local authority, followed by smaller numbers from Powys and Carmarthenshire. 

20. Are there any other thoughts, feelings or experiences you would like to share?
Respondents shared a range of thoughts after learning more about wormeries and clearly saw the positive impact that vermicomposting can have for food waste and the wider community. 


[bookmark: _Toc196666266]4.4 Analysis of survey results
The comparative analysis of Survey 1 and Survey 2 reveals significant insights into the evolving awareness and attitudes towards vermicomposting and environmental concerns. The findings highlight the importance of addressing barriers to participation and promoting education to foster greater engagement in sustainable practices.

Increased Awareness: The surveys indicate a notable increase in awareness of vermicomposting. In Survey 1, 64% of respondents were familiar with vermicomposting, while Survey 2 showed a rise in awareness to 76%. This increase suggests that educational initiatives and community outreach efforts have been effective in raising awareness about vermicomposting.

Environmental Concerns: Both surveys highlighted significant environmental concerns among respondents. However, Survey 2 revealed a shift in prioritising pollution and biodiversity loss over climate change. This shift indicates a growing recognition of the immediate impact of pollution and the importance of preserving biodiversity. It also suggests that respondents are becoming more attuned to the broader environmental challenges beyond climate change.
Barriers to Participation: Despite the increased awareness, lack of time remained a consistent barrier to participation in vermicomposting across both surveys. This barrier highlights the need for strategies to make vermicomposting more accessible and convenient for individuals with busy schedules. Addressing time constraints through streamlined processes and educational resources can help overcome this obstacle.

Food Waste Management: Survey 2 revealed more proactive steps in managing food waste compared to Survey 1. Respondents reported changes in shopping habits and increased efforts to compost inedible food waste. These proactive measures indicate a growing commitment to reducing food waste and adopting sustainable practices. Educational programs that emphasise the benefits of composting and provide practical tips can further enhance food waste management.

Willingness to Engage: There was a strong willingness to engage in vermicomposting if barriers like time and knowledge were addressed. Respondents expressed enthusiasm for participating in community vermicomposting projects and learning more about wormeries. This willingness underscores the potential for increased engagement if educational initiatives and support systems are implemented.

Addressing the barriers to participation and promoting education can foster greater engagement in sustainable practices and contribute to healthier and more resilient communities. The findings from these surveys provide valuable insights that can inform future efforts to enhance vermicomposting awareness and participation.


[bookmark: _Toc196666267]4.5 Webinar
The webinar provided comprehensive information on wormery setup, care, and dietary restrictions for worms. Recommendations for purchasing wormeries and additional reading materials were also provided. A subsequent poll conducted at the end of the webinar revealed that participants felt more confident in managing a wormery. None of the participants reported a lack of confidence, with most indicating moderate to high confidence levels.

An initial poll conducted during the webinar revealed that most participants had low confidence in setting up and maintaining a wormery. The webinar provided comprehensive information on wormery setup, care, and dietary restrictions for worms, along with recommendations for purchasing wormeries and additional reading materials. A subsequent poll indicated that participants felt more confident in managing a wormery, with none reporting a lack of confidence.

The Q&A session addressed various questions, including the differences between wormeries and hot bin composters, optimal temperatures for wormeries, and suitable locations for wormeries. Participants were informed about the typical quantity of worms sold in packs, which depends on household size and food waste generation.

Two days after the webinar, follow-up emails were sent to participants, providing PowerPoint handouts, notes, and additional resources. Two participants responded positively, expressing gratitude and interest in future assistance with setting up a wormery. One participant specifically requested help with setting up a wormery in Brecon at their local community garden to aid their efforts to grow peat-free. Overall, the webinar was successful, with positive feedback and potential for future engagement.


[image: A screenshot of a social media dashboard
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[bookmark: _Toc196666369]Figure 28 the number of individuals registered for the event and the overall number of views/interest that this event generated.
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[bookmark: _Toc196666268]4.6 Ethnography
This ethnographic section is presented from the perspective of the researcher. The presentation is wholly different to the rest of this document; through participant observation and WhatsApp encounters, it highlights the challenges and opportunities of establishing community vermicomposting initiatives.

After contacting the community gardens highlighted in Table 2, I successfully contacted three out of the five community groups. I quickly established contact with Penarth Growing Community, which consisted of two gardening groups: the Friends of Victoria Square and the Friends of St. Joseph's Park. Both groups showed significant interest in learning about wormeries and were open to the idea of installing one in their community gardens. The third community garden in Llantwit Major was slightly slower to onboard due to their availability and other commitments, but they also showed instant curiosity and excitement to be a part of this project. Each group had unique dynamics, with certain individuals more excited and committed to looking after the wormery than others. One individual from the Friends of Victoria Square was very quick to set up a dedicated WhatsApp group, while another individual from the Friends of St Joseph’s Square very quickly set up a monitoring spreadsheet for the feeding schedule. 

[bookmark: _Toc196666269]4.6.1 Penarth Growing Community
[bookmark: _25b2l0r]This group was established in 2020. It is a branch of a larger community, Gwyrddio Penarth Greening (GPG), which was established in 2008. GPG is engaged in various significant projects aimed at fostering sustainability and decreasing reliance on fossil fuels. Initiatives include establishing community gardens, which enable local residents to cultivate their own food, gain knowledge about sustainable agriculture, and minimise their carbon footprint, and renewable energy projects, including installing solar panels and promoting alternative energy sources within the community. This organisation also conducts educational workshops and seminars to raise awareness about climate change, energy conservation, and sustainable living practices. To further reduce car dependency, GPG has introduced bike-sharing programs that encourage cycling. Moreover, GPG runs campaigns focused on waste reduction, advocating for recycling, composting, and other practices that diminish waste among local residents. They gained Plastic Free Status in 2019 and also run a very successful Library of Things (Benthyg) to support the circular economy. 

I visited both Penarth gardening groups to introduce myself and the research project. Both groups agreed to host a wormery and attend a worm workshop. I contacted a local community centre to enquire about hiring a space to hold this workshop. I booked the space for two hours to allow ample time for set up and the running of the workshop. About two weeks later, I conducted the worm workshop for both the Friends of Victoria Square (FoVS) and the Friends of St Joseph’s Park (FoSJP) as the proximity of both gardens did not warrant two separate workshops. Eleven individuals attended (Six from FoSJP and five from FoVS). The workshop featured a PowerPoint presentation that I had developed (See Appendix 4 for PowerPoint slide deck), followed by a question and answer session. After the workshop, I assisted in setting up the wormeries at each separate community garden and addressed any further questions or concerns.

The participants that attended were of an average age between 45-65 years old and were a mix of retired and working professionals. During the workshop, participants initially had only a few questions following the presentation. However, the dynamic changed significantly when we moved to the community garden for the installation of the wormery. As we unboxed and set up the wormery, the participants began to ask numerous questions, ranging from practical concerns to enthusiastic inquiries. It became evident that while the workshop provided foundational training, the hands-on experience of setting up the wormery sparked a deeper level of engagement and curiosity. Some participants expressed concern about the responsibilities involved in maintaining the wormery, while others were excited and inquisitive about the process and outcomes.

I was added to two separate WhatsApp groups dedicated to monitoring the wormeries and sharing responsibilities among group members. I continued to provide support and answer queries as they arose. Initially, the worms were fed a ground-up powder, referred to as "baby food," to help them acclimate to their new environment. The following week, I returned to each location to assist with the first solid feeding and to provide further guidance.

Introducing others to the world of worms and witnessing their excitement mirrored my own initial enthusiasm for vermicomposting. Initially, I had some apprehension about proposing the idea to the groups, fearing potential failure based on past experiences with similar projects in schools within my day-to-day full-time job. Despite these concerns, the groups embraced the project wholeheartedly, taking ownership and responsibility for the wormery's success. This positive reception was gratifying and underscored the importance of community involvement in environmental initiatives.

[bookmark: _ta8do0i0gjva][bookmark: _Toc196666270][bookmark: _ojw26j1wtejr][bookmark: _onh0yxkuc4i8][bookmark: _29lbih5adg0][bookmark: _9ninwb1te0w3]4.6.2 Friends of Victoria Square
[bookmark: _m2e9u3kuffz7][bookmark: _zdo7z3lr5wlt]Since the installation, the group has maintained weekly updates on the feeding of the wormeries through WhatsApp. They documented conditions through photos and group discussions, along with questions directed to me about any concerns they had. I visited Victoria Square to check on the progress of the wormery. The community members expressed concerns that the food was not being consumed quickly enough. To address this, we decided to switch to softer food items such as banana skins, melon or cucumber. Upon inspecting the first quadrant that had been fed, I observed that very little food remained, indicating that the worms had consumed it efficiently. However, the second quadrant, which contained potato and carrot peelings, showed much slower consumption, perhaps due to the density of this type of food. In contrast, the third quadrant, which had softer food like cucumber, was breaking down and being eaten more quickly.

Overall, the worm bin appeared healthy, with numerous cocoons being produced, signalling active reproduction. However, I noticed the bin was slightly too wet, which could lead to anaerobic conditions. To mitigate this, we added shredded paper to absorb the excess moisture. I took the opportunity to answer any questions the community members had and reassured them that the worm bin was in good condition. I explained that during the winter months, the worms' activity naturally slows down due to the cold, and they can even enter a state of suspended animation.

This visit highlighted the importance of monitoring and adjusting the conditions within the wormery to ensure its success. It also underscored the value of hands-on involvement and observation in fostering a deeper understanding and commitment to the project among the community members. By addressing their concerns and providing guidance, I was able to support their efforts and reinforce the principles of vermicomposting.

Despite the colder weather slowing down worm activity, I have observed strong engagement and commitment from the group. Each week, they seek advice to ensure the wormeries are functioning correctly, as the worms have been less active due to the cold temperatures. The optimal temperature for a productive wormery is between 15-25 degrees Celsius (Fisher, 2025). This consistent interaction and dedication from the group have been encouraging, yet I remain cautious about maintaining their enthusiasm over the winter months.

During the colder months, the group's commitment has been evident through their proactive approach to managing the wormeries. They have been diligent in seeking weekly advice, asking questions, and making necessary adjustments to ensure the worms remain healthy. For instance, they have been attentive to the moisture levels in the worm bins, adding shredded paper when needed to prevent anaerobic conditions. This hands-on involvement has fostered a sense of ownership and responsibility among the participants.

[bookmark: _b90twjf2x0x5][bookmark: _jryosixfctqd][bookmark: _jons5zcx5mrv]Reflecting on the project through WhatsApp conversations, the group noted that the worms' activity slowed during the winter months, leading them to adjust their feeding schedule. This observation reinforced the understanding that while worms can recycle food waste, their efficiency varies with the climate, necessitating a larger worm farm to match the rate of food waste production. The project has facilitated behaviour change by encouraging participants to view worms as valuable contributors to waste management, fostering a sense of care, ownership, and empowerment within the community.
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AI-generated content may be incorrect.][bookmark: _Toc196666370]Figure 29. Formation of a WhatsApp group instigated by a participant to monitor the feeding of the wormery
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AI-generated content may be incorrect.][bookmark: _Toc196666371]Figure 30. Participant updating the group of how and when to feed the worms, displaying a notable amount of knowledge retained from the training.
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AI-generated content may be incorrect.][bookmark: _Toc196666372]Figure 31. Participant showing concern for the worms and seeking advice and reassurance from the researcher.
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AI-generated content may be incorrect.][bookmark: _Toc196666373]Figure 32. The regular updates and ownership of the wormery highlighting the self-governance of the group.
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AI-generated content may be incorrect.][bookmark: _Toc196666374]Figure 33. Participants showing genuine concern and fondness of the worms displaying a real guardianship
[bookmark: _Toc196666375]Figure 34. Participant displayed good judgement of the conditions of the wormery and regulated the amount of food required accordingly.
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[bookmark: _Toc196666271]4.6.3 Friends of St Joseph's Park
Since the installation, the group has maintained weekly updates on the wormery via WhatsApp. This group established a monitoring spreadsheet to record the condition of the worm bin, weather conditions, and other observations. It was suggested that monitoring is a good practice in the management of a wormery, but no spreadsheet or monitoring form was provided. The group created a Google Sheets Spreadsheet (Figure 35) that each member had access to and updated after each feeding. 
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[bookmark: _Toc196666376][bookmark: _9jloyzb812aq]Figure 35 Screenshot of spreadsheet created by Friends of St Joseph’s Park to monitor feeding of the wormery.
I visited the FoSJP, who were actively engaged in litter picking and clearing overgrown shrubs to facilitate the growth of daffodils in the spring. Additionally, they were planting bare-root fruit trees in their orchard, having already planted about half a dozen the previous year and adding approximately five more this year to further establish the orchard. During this visit, I asked one of the volunteers about the condition of the worm bin. The volunteer reported that the worms appeared fine and active but had not consumed much food. It was noted that during this time of year, the worms tend to be slower in their consumption due to the cold, which makes them more lethargic. The volunteer mentioned feeding the worms onions, which they cannot eat. This prompted me to reinforce what foods worms can and cannot eat, emphasising that worms should not be fed onions, spicy foods, chillies, alliums, garlic, chives, or spring onions. This incident highlighted the need for potential refresher training or mentoring for the volunteers, as well as the consideration of placing a sign on the worm bin indicating acceptable and unacceptable foods. Additionally, I observed that the moisture levels in the bin were quite high, necessitating the addition of shredded paper to absorb the excess moisture. While the worms were reproducing, as evidenced by the presence of cocoons, they were generally sluggish, with some more active than others. Compared to the worm bin in Victoria Square, the worms in this bin had not processed the food waste as quickly, possibly due to colder temperatures or differences in the food provided. Despite these challenges, the volunteers remained engaged and concerned for the welfare of the worms, which is the primary driver of their participation.

An unexpected incident occurred one Sunday morning when one of the participants discovered the wormery lid had been removed along with the insulation layer and discarded to the side (Figure 38). They also noted that several sticks were sticking out of the wormery, indicating that some form of vandalism or discourteous curiosity had taken place. The group troubleshooted the problem together and decided to take steps to prevent this from happening in the future by purchasing and installing a combination lock (Figure 40). The rapid response to the incident was both comforting and empowering, demonstrating the group's capability for self-governance, which they have exhibited on numerous occasions. This instils confidence that the wormery will not only survive but thrive within this community for many seasons to come. The ability to share multimedia content, such as photos and videos, is invaluable for troubleshooting and providing visual updates on the wormery's condition. Members can easily share images, seek advice, and receive prompt feedback from the wider group. This visual communication aids in accurately diagnosing issues and swiftly implementing solutions, as demonstrated in the incident.
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[bookmark: _Toc196666377]Figure 36. Regular, detailed updates displaying a commitment to the management of the wormery.

[bookmark: _Toc196666378]Figure 37. Participant reporting an incident of vandalism. Notice the quick response from another participant highlighting the immediate accessibility of WhatsApp. 
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AI-generated content may be incorrect.][bookmark: _Toc196666379]Figure 38. Participant informing the group of the installation of a combination padlock after the incident of vandalism.
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AI-generated content may be incorrect.][bookmark: _Toc196666380]Figure 39. Researcher installing wormery at St Josephs Park and reinforcing the training by answering participants questions
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[bookmark: _Toc196666381]Figure 40. The researcher explains the step-by-step process of the wormery installation.
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[bookmark: _Toc196666382]Figure 41. Researcher cupping a handful of worms to illustrate the quantity in the wormery.


Utilising WhatsApp for this research has proven to be incredibly beneficial for both the participants and myself. The platform has facilitated the creation of a supportive group where members can easily access expert knowledge and guidance. This instant communication channel has allowed participants to share photos, ask for support, and pose queries, ensuring that any issues are resolved almost immediately or within a 24-hour period at the latest.

Through WhatsApp, participants have been able to document their observations and experiences in real-time, providing valuable insights into the progress and challenges of the wormery project. The ability to share photos has been particularly useful, as it allows for visual confirmation of the wormery's condition and any adjustments that may be needed. For example, when participants noticed that the worm bin was too wet, they were able to quickly share images and receive advice on adding shredded paper to absorb excess moisture.

The instant messaging feature has also fostered a sense of community and collaboration among the participants. They can engage in discussions, share tips, and support each other, creating a network of individuals committed to the project's success. This collaborative environment has enhanced the overall experience, making the participants feel more connected and invested in the outcomes.

Moreover, the accessibility of expert knowledge through WhatsApp has empowered the participants to take ownership of the wormery project. They feel confident in their ability to manage the worm bin and address any issues that arise, knowing they have a reliable source of support at their fingertips. This empowerment has led to increased enthusiasm, confidence and commitment to the project, as participants are more willing to experiment and learn from their experiences.


[bookmark: _Toc196666272]4.6.4 CF61 Community Garden Project
The CF61 Community Garden Project was established in 2018; it is situated at the CF61 Centre in Llantwit Major and has made significant strides in establishing a vibrant and inclusive space for the local community. This project won the Wales in Bloom Award 2024, highlighting its success and impact. The garden encompasses various elements to engage and benefit the community, including a sensory garden with native species enhancing biodiversity. Furthermore, the project has developed a mini orchard with fruit trees and bushes surrounded by wildflowers alongside a vegetable patch where produce is cultivated for the Foodshare Pantry. Additional features include a beach area with stone and hardy grasses, a children's area with log seating and wooden tables, and multiple wildlife habitats such as bat, bird, and bee houses. The garden also showcases sculptures by local artists. 

The community members involved in the CF61 Community Garden Project represent a diverse and inclusive group, comprising retired volunteers, adults with learning disabilities, and local children. Retired volunteers bring a wealth of experience, knowledge, and dedication to the project, contributing significantly to its development and maintenance. Their involvement provides them with a sense of purpose and community engagement and fosters intergenerational learning and collaboration. It also is key in preventing isolation, which can sometimes be an issue for this particular group. 

Adults with learning disabilities participate actively in the garden, benefiting from the therapeutic and educational aspects of horticulture. These members were particularly active in their engagement with looking after and maintaining the wormery with the support of the centre staff. Their engagement in the project promotes social inclusion, skill development, and personal growth while also enhancing their connection to the community.

Local children are also integral to the garden's community, participating in various activities that educate them about sustainable practices, environmental stewardship, and the importance of biodiversity. Their involvement helps instil a sense of responsibility and appreciation for nature from a young age, fostering the next generation of environmental advocates.

I visited the CF61 community group to introduce myself to the volunteers and explain the details of my research project. The volunteers warmly welcomed me and provided a comprehensive tour of their community garden, explaining how it is managed and the various activities they undertake. During our discussion, I answered their questions about the project and outlined what they could expect from participating. The volunteers expressed keen interest in the project, recognising its potential to support the development and engagement of adults with learning disabilities who participate on a weekly basis.

About a month later, I organised a worm workshop for the volunteers and the adults with learning disabilities. Although I made slight adjustments to my presentation to better suit this audience, the changes were minimal. The group was highly engaged and appeared genuinely excited about the opportunity to participate. Their enthusiasm was evident as they asked numerous relevant questions, demonstrating a surprising level of cognition and ability.

Following the workshop, we moved to the community garden area to install the wormery. This hands-on activity sparked even more questions from the participants about how to maintain the wormery and what to expect in the coming weeks and months. The volunteers and adults with learning disabilities showed a strong commitment to learning and were eager to understand the intricacies of vermicomposting.

This experience highlighted the importance of community involvement and the positive impact of engaging diverse groups in environmental projects. The CF61 community group's enthusiasm and willingness to embrace the wormery project reinforced the value of inclusive and supportive environments. Their proactive approach and eagerness to learn not only contributed to the success of the workshop but also fostered a sense of ownership and responsibility among the participants.

Overall, the visit and subsequent workshop at CF61 were highly rewarding. The group's dedication and curiosity were inspiring, and their active participation ensured that the wormery project would be well-maintained and successful. This experience underscored the significance of community engagement in promoting sustainable practices and supporting the development of individuals with learning disabilities.

Although this group did not set up a WhatsApp group, they did remain in contact with me via email to check in every now and then, but their contact was very minimal compared to the other two groups. This was reassuring and showed a strong community of support and self-governance. 

Together, these diverse community members contribute to the garden's vibrant and supportive environment, making it a model of inclusivity and community cohesion. The CF61 Community Garden Project epitomises community engagement and environmental stewardship, providing a space for residents to connect with nature and contribute to a sustainable future. 

[bookmark: _Toc196666273]4.6.5 Reflections on Ethnography 
The groups have not only taken on leadership roles but have also demonstrated a commitment to the project, despite some initial apprehension. The hands-on experience of managing food waste—chopping it up, adding shredded paper, and feeding it to the worms—proved to be a tangible and engaging activity. This process highlighted the difference between merely disposing of food waste in a caddy, where it becomes out of sight and out of mind, and actively participating in the recycling process within the community garden. 
[bookmark: _jrlq7dgs5q8m]




[bookmark: _Toc196666274]5. Discussion 
This discussion will explore the initial perceptions of vermicomposting based on survey data and key observations from ethnographic research. It will address the main challenges encountered during the research and those identified in the literature review. By doing so, the broader implications of this project will be highlighted, particularly in understanding the role of vermicomposting in promoting pro-environmental behaviour. It also seeks to present a framework for this intervention to be considered as a viable option for waste disposal within the waste hierarchy, aid community cohesion, and foster deep-set, pro-environmentally conscious citizens.

The findings of this research indicate that wormeries have the potential to reduce the volume of food waste among individuals and communities. Anecdotal evidence from the second survey suggests that individuals are actively taking steps to change their buying behaviours to reduce food waste. Feedback from the workshop and webinar has highlighted that wormeries can also serve as an educational tool, raising awareness about sustainable practices among participants. The presence of wormeries in community gardens demonstrated the potential to transform waste disposal habits, encouraging individuals to adopt more environmentally friendly behaviours. 

[bookmark: _Toc196666275]5.1 Key findings
Key findings from this research are structured around education, engagement, and behaviour. Overall, vermicomposting was a successful conduit for providing a tangible learning experience for community gardens and their volunteers. Utilising established community gardens ensured the sustainability and longevity of this project and the continued use of vermicomposting within their gardens. The wider implications of this research highlight that individuals are mindful of their food waste and take specific steps to reduce it through planning, preparation and purchasing choices. To expand these findings, a framework has been developed by adapting the Behaviour Change Wheel (Michie et al. 2014) for wider implementation across other potential Community Gardens in Wales and beyond. 

[bookmark: _Toc196666276]5.2  Key themes from primary research
[bookmark: _Toc196666277]5.2.1 Theme 1 – Educational Impact
Vermicomposting was an effective educational intervention that helped raise awareness about sustainable waste management. The hands-on experience of managing wormeries helped participants visualise the impact of their waste generation and fostered a deeper understanding of environmental sustainability. 

There was a strong overall interest in learning more about wormeries, suggesting that educational programs and resources on wormeries can be well-received and may effectively engage a large portion of the community. The data also highlights a smaller group with moderate to low interest, indicating the need for targeted outreach to address their concerns or lack of awareness.

By addressing the gaps in knowledge, it is possible to increase participation in sustainable waste management practices. While a significant portion of participants have no or minimal experience, there is also a substantial group with intermediate or advanced knowledge, as displayed in the results of the first survey. This distribution suggests opportunities for targeted educational training, workshops or webinars by leveraging the expertise of more experienced individuals to support and mentor those with less experience. The dissemination of educational resources is essential. 

Comprehensive information and guidance on the mechanisms and benefits of home/community vermicomposting can enhance understanding and participation. The overarching objective is to transition home and community composting from a routine disposal method to an interactive and educational process. 

Direct engagement with the vermicomposting process can significantly elevate awareness regarding food waste. Kerbside food waste recycling is an essential part of the food waste hierarchy, but this can sometimes be forgotten when not visible. As Elhoushy (2025) argues, composting may not address the root cause of food waste (reducing consumption) and instead moves the food waste to a different space. Campaigns such as “Be Mighty. Recycle” focus on Wales being the top nation for recycling rather than addressing the most critical element of the waste hierarchy, reduction.  (WRAP, 2024 and WRAP Cymru, 2025). The tangible interactive approach of vermicomposting provides another element that can produce lasting positive benefits for both the environment and communities that are cohesive and connected.  

[bookmark: _Toc196666278]5.2.2 Theme 2 – Community Engagement
The success of the wormeries was closely linked to community engagement. Established community gardens with existing networks and locations could integrate vermicomposting routines successfully. Using communication tools such as WhatsApp, this enhanced knowledge sharing and support within these groups.

Wormeries facilitate a hands-on experience where individuals actively chop food waste and feed it to worms, making the volume of food waste more visible. This interactive method aids in visualising the impact of waste generation. Cropley, Sprajcer, and Dawson (2022) observed comparable results when participants documented their food waste using the "Wastogram" tool. Furthermore, transforming home and community composting into an enjoyable activity can shift the perception of food waste disposal from a mundane task to an engaging endeavour, thereby heightening public awareness.

An inclusive and knowledgeable community played a vital role. Many respondents expressed that being part of a well-informed and supportive group would enhance their willingness to engage, highlighting the importance of community cohesion.

Throughout the ethnographic data collection, there were multiple instances of peer-to-peer support, troubleshooting and mentoring. This was mainly facilitated through  WhatsApp and during visits to community groups. Issues with vandalism, feeding quantities, and moisture levels were quickly reported and rectified via WhatsApp. The community cohesion in these instances highlights how these groups took ownership of the project and ensured its success, as seen in the Resilient Green Spaces project (Social Farms & Gardens, 2023).


[bookmark: _Toc196666279]5.2.3 Theme 3 – Barriers to Participation
Participants willingness to engage in a community vermicomposting project was related to overall convenience. Barriers to participation identified in the initial survey included proximity to home, time constraints and an inclusive and knowledgeable community. Ease of disposal using municipal services, physical challenges, and previous negative experiences were also contributing factors but held less importance. Addressing these barriers through education, accessible solutions, and effective communication can help increase participation. Additionally, leveraging the interests and existing practices can support the promotion and adoption of vermicomposting beyond the immediate community and into people’s homes.

The importance of the availability of free time suggests that individuals need to feel that they have sufficient time to commit to such a project without it becoming a burden. Time constraints can be a major barrier to participation. Ensuring the project fits into participants' schedules can enhance their willingness to engage. 

When individuals feel that they are part of a community that shares their values and goals, and where they can access reliable information and support, they are more likely to participate actively in the project, seen previously in research by Yamin et al.(2019) and Williamson et al. (2020). 

A sense of community was demonstrated through WhatsApp communications between participants. Should an issue arise, or if the worms required feeding and circumstances meant that they could not do so, there were other group members who would step in to help. Similarly, the ethnographic data highlights instances where participants collaborated by sharing tasks necessary for the garden, ensuring that individuals with varying abilities were accommodated and supported. This shows the importance of group self-governance and the supportive and inclusive community they had created. 

Wormery maintenance, by nature, is a hands-on, tangible experience and this process can maintain engagement over the long term; as evidenced in the literature  (Waitt and Rankin., 2022; Nguyen et al., 2022), whereby participants who took an active role in projects and interventions were more likely to sustain these practices.  The community groups examined in this research already had established locations with an active network of support, allowing vermicomposting to be easily embedded with their existing practices. 
[bookmark: _Toc196666280]5.2.4 Theme 4 – Household Waste and Composting Practices
This research highlighted the demographic trend towards smaller households, demonstrating the need for tailored educational campaigns to promote more sustainable practices when it comes to food waste and recycling, which was also mirrored by Vittuari et al. (2023). Smaller households, constituted the majority of survey respondents, showing high engagement in structured waste management, indicating a readiness to adopt vermicomposting with appropriate support. Understanding the distribution of household sizes can help tailor waste management and sustainability initiatives to address  specific needs and behaviours of different household types. Smaller household are usually limited on space; therefore, access to a community garden was highly valuable. 

Since environmental self-identity is positively associated with home composting practices (e.g., Nguyen et al., 2022), targeted educational campaigns and community initiatives are crucial to promote effective waste disposal and composting practices among smaller households.
Existing high engagement in structured waste management among most respondents suggests that with appropriate information, implementation, and resources, there is potential to embed vermicomposting as an environmentally sustainable practice through local councils.
These findings underscore the importance of targeted educational campaigns and community initiatives to promote effective waste disposal and composting practices among smaller households.

[bookmark: _Toc196666281]5.2.5 Theme 5 – Behaviour Change
Participants highlighted that vermicomposting helped drive pro-environmental change by making food waste management engaging and interactive, as evidenced in the ethnographic data and results from the second survey, where participants detailed a range of actions they take to reduce food waste. This approach shifted perceptions of waste disposal from mundane tasks to meaningful ones, thereby enhancing public awareness and participation. Some participants already had existing knowledge of composting, specifically vermicomposting. This 'Ability' factor is considered a constraining factor or bottleneck in the MOA framework (Siemsen et al., 2007). When community members are motivated and have opportunities to participate but lack the necessary skills or knowledge for effective involvement, the success of these projects is hindered. Addressing this bottleneck by providing training and resources can significantly enhance community involvement and improve project outcomes. Although some participants had existing knowledge, this appeared to increase their enthusiasm for the project and helped them engage with others who were less knowledgeable in the group. Likewise, participants who had no knowledge but had the opportunity to participate helped to create a good foundation for a supportive and inclusive group. 

[bookmark: _Toc196666282]5.3 Challenges for vermicomposting uptake
This research project highlighted some challenges with establishing and maintaining community-based vermicomposting projects, providing a structured identification of problems that are important to consider for future implementations. These are detailed in Table 3 below, cross-referencing to key identified literature.
[bookmark: _Toc196666387]Table 3. Challenges of vermicomposting establishment and relevant supporting literature.
	Limitation
	Problem
	Supporting Literature

	Resistance to engage
	Some community members were hesitant to adopt a new system into their existing composting practices, preferring traditional waste disposal methods. Overcoming this resistance required extensive outreach efforts, education and finding the right community member to work with.
	Bhakuni et al., (2025);
Waitt and Rankin, (2022);
Williamson et al., (2020) and  Yamin et al., (2019) 

	Maintenance and Management
	Proper maintenance of the wormeries was crucial for their success. This included regular feeding, monitoring moisture levels, and ensuring the worms were healthy. Training sessions were necessary to equip volunteers with the skills needed for effective management, along with gentle reminders when the correct maintenance was not followed e.g. Constraining Factor Model.
	Siemsen et al., (2007);
Vittuari et al., (2023)

	Weather Conditions
	Extreme weather, such as heavy rains or very low temperatures, posed a threat to the wormeries. Protective measures, such as shelters and insulation, had to be implemented to safeguard the worms. Conversely, very high temperatures also pose a threat, but due to the timing of this intervention, this eventuality did not arise, but training and awareness raising was provided when this situation occurs.
	Siemsen et al., (2007)

	Scalability
	Scaling the project to larger communities or multiple gardens presented logistical challenges. Ensuring consistent quality and management across different sites required robust coordination and resource allocation.
	Albarracín et al., (2024); Michie et al., (2011)


	Funding and Resources
	Securing sufficient funding and resources for the initial setup and ongoing maintenance of the wormeries was a challenge. Fundraising efforts and partnerships with local businesses and organisations as part of their corporate social responsibility could be a solution to address this issue.
	Albarracín et al., (2024);
Michie et al., (2011)



This research addressed some of these challenges,  and provided valuable insights for future initiatives promoting sustainable waste management and pro-environmental behaviour change. Future work would have to be mindful of scalability, funding and resources.

[bookmark: _Toc196666283]5.4 Summary
[bookmark: _v383f5gqnrx]The implementation of wormeries in community gardens presents a multifaceted approach to addressing food waste and fostering pro-environmental behaviour change. This project aimed to explore the effectiveness of wormeries as a sustainable waste management solution and their potential to influence community members' environmental attitudes and practices. By integrating wormeries into community gardens, we sought to create a closed-loop system where organic waste is converted into valuable compost, which enriches the soil, promotes healthier plant growth and could be a viable alternative to peat compost. 

What follows below is a suggested framework for the implementation of wormeries in community spaces. With a dual-pronged approach of recycling food waste and also influencing behaviour so that more sustainable buying practices are adopted to halt the waste of food in the first instance, adhering to the waste hierarchy of reduce, reuse then recycle. 
[bookmark: _Toc196666284]6. Developing a Framework for Vermicomposting and Sustainable Communities
By incorporating the findings of this research, an adapted and simplified version of the Behaviour Change Wheel (Michie et al. 2014) is provided below (Figure 24).
[bookmark: _nl257b429mqm] 
This framework has three dimensions, each with individual considerations and actions. This can be used either by taking a top-down approach, macro to micro, which is policy and legislation driven and filtered down towards the individual. Conversely, it can be utilised through the micro-to-macro approach led by individuals who wish to enact pro-environmental behaviour change for themselves and their wider community. Although this avenue might pose challenges, there are policies and legislation in place that can support individuals and communities. However, it is the intention that this framework be presented to policy-level practitioners to secure sufficient funding and resources. This support will enable integration into Local Area Development Plans (LADP) and five-yearly Corporate Plans, ensuring accountability for local authorities and governments.

[image: ]
[bookmark: _Toc196666383]Figure 42. Behaviour Change Wheel, adapted from Michie et al (2014). An expanded diagram can be found in Appendix 3.

[bookmark: _Toc196666285]6.1 Policy Dimension of Behaviour Change Wheel
Environmental and Social Planning: Implementing green infrastructure, community gardens, and transferring local authority land to community groups (Community Asset Transfer) are pivotal strategies (Welsh Government, 2013 and Welsh Government, 2021a). These initiatives, supported by the Welsh Index of Multiple Deprivation, aim to enhance community cohesion and environmental sustainability (Welsh Government, 2019b). Effective communication and marketing strategies are essential for promoting sustainable practices. Organisations such as WRAP Cymru, local authorities, and town councils can utilise social media, community newsletters, notice boards, and council committee meetings to disseminate information and engage the public (WRAP Cymru, 2025).
Legislation, Regulation & Guidelines: Legislative and regulatory measures, including fines, ease of access to recycling services, kerbside collection, and incentives, are crucial in encouraging sustainable waste management (Welsh Government 2021b; Welsh Government, 2016). Setting ambitious targets for 2030 and 2050, along with micro and macro legislation, can drive significant behavioural change (United Nations Environment Programme, 2021). Clear, accessible, and effectively communicated guidelines are essential for ensuring public understanding and compliance with sustainable waste management practices (Welsh Government, 2019). Implementing fiscal measures, such as reducing council tax for households that limit kerbside food waste and black bin bag collection, can incentivise sustainable waste management practices. 
Service Provision: Local councils often face capacity and funding constraints when providing waste management services. Exploring the potential for community groups or individuals to take on these services can reduce costs and localise efforts, thereby limiting transport expenses and carbon emissions. Community-focused initiatives, such as the Community Asset Transfer of land, increase access to green spaces, which have been shown to improve mental health. Utilising green infrastructure data, WIMD data, and local authority land available for Community Asset Transfers can serve as models for sustainable practices.
[bookmark: _Toc196666286]6.2 Intervention Dimension of Behaviour Change Wheel
Enablement, Restrictions and Accessibility: Facilitating engagement by removing barriers such as time constraints, locality, and accessibility is crucial (Konstantinidou et al, 2024). Ensuring that people are willing and interested in participating can significantly enhance the success of interventions. Addressing limitations such as space, funding, engagement, resources, participants' time, willingness, and knowledge is essential for the success of sustainable waste management initiatives (Siemsen, Roth and Balasubramanian, 2007). 
Persuasion and Incentivization: Using incentives, qualifications, and rewards can persuade individuals to adopt sustainable practices. Discounts on produce that is bought loose rather than packaged or when people use their own bags (Mariam et al., 2022). 
Education and Training: Educational and training programs targeting schools, communities, and adults are fundamental. These programs can be mandatory or voluntary and may include incentives such as rewards and qualifications to encourage participation (Cropley, Sprajcer and Dawson, (2022).; Nguyen et al., (2022); Siemsen, Roth and Balasubramanian, 2007).

[bookmark: _Toc196666287]6.3 Individual Dimension of Behaviour Change Wheel
Capability (Physical and Psychological): Ensuring community members have the knowledge and skills to use and maintain wormeries. This can be achieved through educational workshops and training sessions (Cropley, Sprajcer and Dawson, 2022).
Opportunity (Social and Physical): Creating an environment that supports the use of wormeries involves providing physical resources (wormeries and worms) and fostering social support (community groups, peer encouragement). Utilising existing community gardens or charity organisations can enhance these efforts (Waitt and Rankin, 2022).
Motivation (Automatic and Reflective): Encouraging a positive attitude towards using wormeries through awareness campaigns, highlighting the environmental benefits, and providing incentives can drive behavioural change (Matteo et al., 2023).
[bookmark: _Toc196666288]6.4 How can this be applied across Wales?
The Vibrant and Viable Places Framework (Welsh Government, 2013) aims to create sustainable, well-connected communities through integrated regeneration activities, emphasising partnership, strategic planning, and sustainable development. It seeks to address economic, social, environmental, and physical challenges to achieve lasting improvements in areas needing government support. Whilst this is a worthy framework, it does not recognise the importance of community gardens or green spaces as opportunities for pro-environmental behaviour change interventions; rather, it focuses on the economic opportunities and gains. Refocusing this framework on community gardens and their many economic benefits could help foster better, more sustainable choices within individuals and communities. Figure 45. Illustrates what that refocusing could look like. 
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[bookmark: _Toc196666384]Figure 43. Suggested implementation of the framework








[bookmark: _Toc196666289]7. Limitations of research and future recommendations
[bookmark: _Toc196666290]7.1 Limitations
This study had several limitations, including the limited geographic scope and the reliance on self-reported data. Future research should include a more diverse sample and employ longitudinal methods to assess the long-term impacts of vermicomposting on community behaviour and environmental outcomes. Additionally, investigating the scalability of vermicomposting projects and their integration with local council waste management strategies could provide valuable insights for broader implementation.
[bookmark: _Toc196666291]7.2 Recommendations 
The broader implications of this research are multifaceted. Vermicomposting can play a significant role in driving pro-environmental change. By embedding vermicomposting within the waste hierarchy and within community gardens, it is possible to foster environmentally conscious citizens and promote sustainable waste management practices. The success of such interventions relies on addressing barriers to participation and leveraging community cohesion to enhance engagement, along with overarching support driven by policy, legislation and infrastructure. 
Vermicomposting represents a viable and impactful approach to sustainable waste management on a micro-scale. By combining practical waste reduction on an individual level, including buying behaviours such as buying loose, at a community level through educational outreach and training opportunities, and on an organisational municipal level through legislation, governance and infrastructure, vermicomposting can contribute to developing environmentally sustainable communities in Wales and beyond. Continued research and community engagement are essential to realising the full potential of vermicomposting. Further research could entail a Local Authority-wide longitudinal study into the effectiveness of vermicomposting at a community level, carefully weighing all food fed to the worms and then weighing the amount of vermicompost produced. Further studies into the application of vermicompost in food growing and the quality and quantity of resulting produce can be made available as a community fair pay scheme food bank. 
[bookmark: _Toc196666292]8. Conclusion
This thesis explored the potential of vermicomposting as a sustainable waste management practice and its role in promoting pro-environmental awareness and behaviours within communities. The primary objectives were to assess the effectiveness in promoting pro-environmental behaviour and create a scalable framework for applying these interventions across communities in Wales and beyond. 
This research has demonstrated the multifaceted benefits of vermicomposting, not only as a method for reducing food waste but, more importantly, as an educational tool that promotes sustainable practices within communities. The findings indicate that wormeries in community gardens can influence waste disposal habits, encouraging individuals to adopt more environmentally friendly behaviours. 
Key Findings
1. Educational Impact: Vermicomposting is an effective educational intervention that raises awareness about sustainable waste management practices. The hands-on experience of managing wormeries helps participants visualise the impact of their waste generation and fosters a deeper understanding of environmental sustainability.
2. Community Engagement: The success of vermicomposting projects is closely linked to community engagement. Established community gardens with existing networks and locations help to integrate vermicomposting routines successfully. Communication tools such as WhatsApp can enhance knowledge sharing and support within these groups.
3. Barriers to Participation: Despite the potential benefits, time constraints and lack of knowledge can impede participation. Addressing these barriers through targeted and carefully designed interventions comprising educational campaigns, training, and resources is crucial for the success of vermicomposting initiatives.
4. Household Waste and Composting Practices: The demographic trend towards smaller households highlights the need for tailored educational campaigns to promote composting practices. Smaller households, which constituted the majority of survey respondents, show high engagement in structured waste management, indicating a readiness to adopt vermicomposting with appropriate support.
5. Behaviour Change: Vermicomposting can drive pro-environmental change by making food waste management an engaging and interactive process. This approach can shift perceptions of waste disposal from mundane tasks to meaningful ones, thereby enhancing public awareness and participation.
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1. How would you describe your current attitude to environmental concerns? 

[image: Forms response chart. Question title: 1. How would you describe your current attitude to environmental concerns? . Number of responses: .]

2. Do you know what vermicomposting is?

[image: Forms response chart. Question title: 2. Do you know what vermicomposting is?
. Number of responses: 70 responses.]

3. Do you have any experience with composting or vermicomposting?
[image: Forms response chart. Question title: 3. Do you have any experience with composting or vermicomposting?. Number of responses: 71 responses.]








4. Given the opportunity, how interested would you be in learning more about wormeries?
[image: Forms response chart. Question title: 4. Given the opportunity, how interested would you be in learning more about wormeries?
. Number of responses: 71 responses.]


5. Would you like to participate in a vermicomposting project in your community?

[image: Forms response chart. Question title: 5. Would you like to participate in a vermicomposting project in your community?. Number of responses: 71 responses.]



6. What are the main reasons for not being able to participate in a vermicomposting project?

[image: A diagram of a pie chart

AI-generated content may be incorrect.]


7. How many people live in your household?

[image: Forms response chart. Question title: 7. How many people live in your household?. Number of responses: 71 responses.]

8. How do you currently dispose of your food waste?
[image: A pie chart with different colored circles

AI-generated content may be incorrect.]

9. If you had a wormery, would you be willing to separate your food waste for vermicomposting?

[image: Forms response chart. Question title: 9. If you had a wormery, would you be willing to separate your food waste for vermicomposting? (Worms cannot eat meat, fish or dairy products).. Number of responses: 71 responses.]


10. [image: A graph of different colored bars

AI-generated content may be incorrect.] What benefits do you see in using a wormery for food waste recycling? 

11. Are you a member of any local community groups?

[image: A pie chart with different colored circles

AI-generated content may be incorrect.]

12. What concerns would you have about owning a wormery? 

[image: Forms response chart. Question title: 12. What concerns would you have about owning a wormery? 
. Number of responses: .]





13. How much do you agree or disagree with the following statements? 
[image: Forms response chart. Question title: 13. How much do you agree or disagree with the following statements? . Number of responses: .]

14. What factors would determine whether you would participate in a community vermicomposting project? 
[image: Forms response chart. Question title: 14. What factors would determine whether you would participate in a community vermicomposting project? . Number of responses: .]

15. What age bracket do you fall under?
[image: Forms response chart. Question title: 15. What age bracket do you fall under?. Number of responses: 71 responses.]
16. What local authority do you fall under? (If outside of Wales please select Other)
[image: A pie chart with numbers and text with Crust in the background

AI-generated content may be incorrect.]

17. Would you be willing to attend a workshop or training session on vermicomposting?
[image: Forms response chart. Question title: 17. Would you be willing to attend a workshop or training session on vermicomposting?. Number of responses: 71 responses.]



[bookmark: _Toc196666296]Appendix 2: Full results from Survey Two
 
1. How would you describe your current attitude to environmental concerns? 
[image: Forms response chart. Question title: 1. How would you describe your current attitude to environmental concerns? . Number of responses: .]

2. Do you know what vermicomposting is? 
[image: Forms response chart. Question title: 2. Do you know what vermicomposting is?
. Number of responses: 17 responses.]

3. Have you made any changes to your shopping habits to reduce food waste? If so, what are they?

	Respondents
	Have you made any changes to your shopping habits to reduce food waste? If so, what are they?

	R1
	No I shop for what Is convenient to me rather then the planet. 

	R2
	I try to buy loose veg  and fruit to reduce 1 time plastic use and use a cloth shopping bag.  If things like wash-up liquid can be refilled I do  it.  If veg looks a bit scruffy i spray with water to revive. I also wrap things like cucumber before putting in fridge to reduce freezing 

	R3
	Only buying food we'll eat/freeze in date.
Already doing 4, and limiting 'food miles'

	R4
	We always buy fresh loose vegetables and fruit because the pre packed don't last long after purchasing them from large stores. Therefore we buy less food in bulk and shop more often.

	R5
	Buy less exotic fruit and veg

	R6
	Sorry not an answer but a statement. My mother was frugal ‚ so am I and can say we have very, very little food waste and answer to no 4 is we already do what is listed and have done for years‚ its a way of life.

	R7
	Buy less!!

	R8
	Try to buy plastic free groceries- reducing waste 

	R9
	We throw away very little food anyway.

	R10
	Not buying in bulk and using what is needed.

	R11
	Only buying what I need now/soon and not planning too far ahead (as my desires/plans may change)

	R12
	I buy less ultra processed food and try to do more composting 

	R13
	Buying products wrapped in paper rather than plastic 

	R14
	I try to plan meals and shop to that plan. I freeze food and batch cook to avoid waste. 

	R15
	Plan meals before shopping to avoid waste

	R17
	We plan our food for the week and shop based on that plan. So we have very little wasted food.





4. What steps do you plan to take in the future to further reduce food waste? 
[image: Forms response chart. Question title: 4. What steps do you plan to take in the future to further reduce food waste?. Number of responses: 14 responses.]


5. How often do you find yourself throwing away food? 

[image: Forms response chart. Question title: 5. How often do you find yourself throwing away food?. Number of responses: 17 responses.]
	





6. If never, what do you do with food waste that is inedible? (e.g. banana skins)

	Respondents
	If never, what do you do with food waste that is inedible? (e.g. banana skins)

	R2
	I compost either in the County Council bin or my own composting facilities

	R3
	Composting, ideally home, if not, Council

	R4
	Everything gets composted in my bin.

	R5
	everything goes on the compost heap or into the chickens. If I buy meat I make sure I eat it all.

	R6
	They are composted in our field.

	R7
	In black bin bags

	R8
	I compost most things, or put in in the council Green waste bin 

	R9
	All our vegetable food waste currently goes in our compost bin. We don't eat any animal products. The only thing that goes in the kerbside food waste collection is tea bags as they seem to rot very slowly in our compost bin even though the bags are not plastic. 

	R14
	Food bin

	R15
	Compost at home




7. What do you think is the main reason for your food waste? (e.g. bought too many, went mouldy too quickly)

	Respondents
	What do you think is the main reason for your food waste? (e.g. bought too many, went mouldy too quickly)

	R1
	Busy lifestyle not having time to cook

	R2
	I very very rarely have food waste but it goes in the compost when I've cooked a bit too much

	R3
	Waste from fresh food preparation/eating eg orange peel, banana skin, cabbage leaves

	R4
	It goes mouldy very quickly these days as some products when purchased have a short best before date etc.

	R7
	Bought too many!!

	R9
	Maybe happens when we haven't been careful to use the oldest veg/fruit first and some gets left at the bottom of the fridge. 

	R10
	Working shifts which then gives me no time to cook

	R11
	Goes off before I get to use it

	R12
	Bought too much at the time

	R13
	Cooked too much 

	R14
	Perkins etc 

	R16
	Trimmings off vegetables and fruit. Coffee grounds. Egg shells. Partially used salad bags, carcass of chicken, lamb bones etc

	R17
	We have very little food waste





8. What is the most common type of food in your waste bin? 
[image: Forms response chart. Question title: 8. What is the most common type of food in your waste bin? . Number of responses: 16 responses.]
 
9. How many people live in your household? 

[image: Forms response chart. Question title: 9. How many people live in your household?. Number of responses: 17 responses.]


10. How do you currently dispose of your food waste?

[image: A graph with blue bars

AI-generated content may be incorrect.]
11. If you had a wormery, would you be willing to separate your food waste for vermicomposting? (Worms cannot eat meat, fish or dairy products).

[image: Forms response chart. Question title: 11. If you had a wormery, would you be willing to separate your food waste for vermicomposting? (Worms cannot eat meat, fish or dairy products).. Number of responses: 17 responses.]


12. If you do have a wormery, can you describe how this has affected your attitude or behaviour towards food waste?

	Respondents
	If you do have a wormery, can you describe how this has affected your attitude or behaviour towards food waste? 

	R2
	I had a wormery but found the amount of onion and orange peel which I eat for health reasons was just too much for the worms. I didn't realise that the worms need specialise food stuffs and threw in everything.  I now know know better but don't think I could do all the sorting out and working out the amount of carbon needed  together with sorting the paper, and plastic as well as the ordinary compost and the little bit of landfill   - I am 92 so I think I have an excuse.

	R4
	I do not have a wormery but have composted my compostable materials for many years.

	R9
	Not a great deal as we already compost. 

	R13
	We save waste to feed the worms

	R17
	As the worms have only requires a limited amount of feeding to date our behaviour has not really changed much.




13. What benefits do you see in using a wormery for food waste recycling? 
[image: A graph of different colored bars

AI-generated content may be incorrect.]




14. Are you a member of any local community groups? 

[image: A colorful circle with text

AI-generated content may be incorrect.]


15. What concerns would you have about owning a wormery? 
[image: Forms response chart. Question title: 15. What concerns would you have about owning a wormery? 
. Number of responses: .]

16. How much do you agree or disagree with the following statements? 

[image: Forms response chart. Question title: 16. How much do you agree or disagree with the following statements? . Number of responses: .]





17. What factors would determine whether you would participate in a community vermicomposting project? 
[image: Forms response chart. Question title: 17. What factors would determine whether you would participate in a community vermicomposting project? . Number of responses: .]


18. What age bracket do you fall under? 
[image: Forms response chart. Question title: 18. What age bracket do you fall under?. Number of responses: 17 responses.]



19. What local authority do you fall under? (If outside of Wales please select Other)

[image: A pie chart with different colored circles with Crust in the background

AI-generated content may be incorrect.]








20. Are there any other thoughts, feelings or experiences you would like to share?

	Respondents
	Are there any other thoughts, feelings or experiences you would like to share?

	R2
	I have written notes on your talk  to the local Town Councils, and the local Friends of Rock Park and the Llandrindod Transition Group - just thought what about the Horticultural Soc?
I'll email them today

	R3
	Not personally a joiner but appreciate the value of collective. Have tried wormery & will again
As ever with questionnaires......my recycling is my responsibilty but councils should educate/promote etc it too.....

	R4
	Children should be gradually introduced at a young age to the importance of recycling food waste which will help them to protect their future and the future of the world.

	R5
	I appreciate your desire to share your knowledge and your clear love of worms!

	R6
	I think supermarkets and ready meals are perhaps responsible for more food waste than say 50 plus years ago. If money is tight, as we are led to believe food waste should not happen. My grandparents gave their animals all food waste on their farm. Washing up water  was given to pigswill ‚ nothing was wasted ‚there was no money to throw things away .

	R8
	I do have a composter/wormery, but stopped using it as it always got too wet.  I enjoyed your presentation a lot and am inspired to perhaps try again‚ order more worms and bedding and try again‚ thanks for your help and inspiration! 

	R9
	Wormeries would be great for community recycling where individuals can't accommodate a worm bin themselves. 

	R13
	The benefits of planting more trees etc‚ on unloved areas should be encouraged, a plant based diet, installation of solar panels, heat pump & electric cars.

	R15
	I part pf Victoria Square group and am very motivated to learn about vermiculture as a means of expanding composting activities 
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Define the Problem in Behavioural Terms:

Identify specific undesirable behaviours contributing to the problem and understand their context.

Select the Target Behaviour:

|¢

Choose the behaviour with the most significant impact on the problem, considering feasibility, impact, and
acceptability.

Specify the Target Behaviour:

|¢

Define who needs to perform the behaviour, what they need to do, when, where, and how often.

Identify What Needs to Change:

|¢

Use the COM-B model (Capability, Opportunity, Motivation) to determine what aspects need addressing.

A

Identify Intervention Functions and Policy Categories:

Select intervention functions (e.g., education, persuasion) and supporting policy categories (e.g.,
guidelines, fiscal measures).

Identify Behaviour Change Techniques and Mode of Delivery:

|¢

Choose specific techniques (e.g., goal setting, feedback) and determine the mode of delivery (e.g., face-to-
face, digital platforms).
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2. Do you know what vermicomposting is?
70 responses

@ Yes
® No
@ Not sure
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5. Would you like to participate in a vermicomposting project in your community?
71 responses

@ Yes (Please leave your contact details at
the end of this survey)

@ No (Please go to question 6)
© Maybe (Please go to question 6)
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7. How many people live in your household?
71 responses

@ 1-2 people
@ 3-4 people
@ 5 or more people

]
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9. If you had a wormery, would you be willing to separate your food waste for vermicomposting?

(Worms cannot eat meat, fish or dairy products).
71 responses

® Yes
® No
© Maybe
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10. What benefits do you see in using a wormery for food waste recycling?

I Not beneficial atall Il Some benefits Wl Lots of benefits Il Extremely beneficial
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15. What age bracket do you fall under?

71 responses

18-24 3 (4.2%)
25-34
35-44 23 (32.4%)
4554 18 (25.4%)
55-64 10 (14.1%)
65 and over 11 (15.5%)

0 5 10 15 20 25
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16. What local authority do you fall under? (If outside of Wales please select Other)

@ City and County of Swansea Council @ Vale of Glamorgan Council @ Cardiff Council @ Other
@® Rhondda Cynon Taf County Borough Council @ Ceredigion County Council @ Swansea Council @ Monmouthshire County Council
. Carmarthenshire County Council @ Bridgend County Borough Council @ Powys County Council
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17. Would you be willing to attend a workshop or training session on vermicomposting?
71 responses

Yes (if yes please provide your|

o
name and contact details below) 31 (43.7%)

No 17 (23.9%)

Maybe (please consider leaving

0/
your contact details below) 26 (36.6%)

0 10 20 30 40
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2. Do you know what vermicomposting is?
17 responses

® Yes
® No
© Not sure





image59.png
9. How many people live in your household?
17 responses

@ 1-2 people
@ 3-4 people
@ 5 or more people

]
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11. If you had a wormery, would you be willing to separate your food waste for vermicomposting?

(Worms cannot eat meat, fish or dairy products).
17 responses

® Yes
® No
© Maybe
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@ No @ Gardening, Civic Society, Historical Society, Allotment, Walking or other outdoor group, Volunteering groups, Town Coun...
@ Civic Society, Hedgehog Helpline @ Gardening, Civic Society, Primary school pupils, special needs groups
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18. What age bracket do you fall under?

17 responses

©® 1824
@ 25-34
© 3544
@ 45-54
@ 5564
@ 65 and over
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What local authority do you fall under? (If outside of Wales please select Other)

Other
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Powys County Council

Vale of Glamorgan Council
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Wormeries -Vermicomposting

Helpngreduce waste and carbon emissions

Fun facts:

» Worldwide, some 6,000 species
have been catalogued
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earthworm
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Africa
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The history of
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@ Friends of Victoria Square

@ CF61Community Garden
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1. How would you describe your current attitude to environmental concerns?

I Not atall concemed Il Somewhat unconcerned Bl Neither concerned nor unconcerned Il Slightly concerned  [Bll Veery concerned

Addaalld

Climate change Biodiversity loss Cost of living Soil degradation Global warming Pollution
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3. Do you have any experience with composting or vermicomposting?
71 responses

20
19 (26.8%)

17 (23.9%
5 (23.9%)

14 (19.7%)

9
10 12 (16.9%)

5 (7%)
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4. Given the opportunity, how interested would you be in learning more about wormeries?
71 responses

30

25 (35.2%)

20

17 (23.9%) 16 (22.5%)

10

8 (11.3%)
1(1.4%)
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6. What are the main reasons for not being able to participate in a vermicomposting project?

@ Notenoughtime @ Its easier to put food in the bin athome @ Physically challenging @ Not sure can do it in chamonix
@ It's easier to put food in the bin athome @ Food waste bin is easier, my experience of wormeries was just too wet or too dry never seemed to get balance right
© Ihave awormery athome @ Ilive in a small apartment - it's not feasible. < It will attract vermin @ Happy with composting
@ We're a business so it needs to be done in combination with the EHO team and suitable space available for businesses to take part. @& None
Happy with my compost system and food collection  © Not interested in the subjectarea ~ Minimal local composting (its getting better)
Renting - not allowed "pets", assume this would cover animals in general It won't make much difference to the environment No space
Not sure where to start ethical considerations I'd rather something at my own home, rather than a community project Lack of space
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8. How do you currently dispose of your food waste?

\

@ Acombination of the above @ Council food waste bin ) Compostbin @ Council food waste bin and compost bin @ Council food waste and compost bin
@ Blackbinbag ) Combination of black bin bag and council food waste bin @ Council Food Waste Bin (" compost bin and council food waste
@ Council food bin and personal compost bin ) CFWB & compost bin combi ¢ council food waste plus wormery Combination of compost bin and council food waste
Compost bin plus wormery Chickens eat it Compost and food waste bin Mix of council food waste bin and garden compost bin for leafy food waste.
Combination of compost bin and wormery
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[ Not beneficial at all Il Some benefits Ml Lots of benefits [l Extremely beneficial

40
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waste nutrient-rich greenhouse gas opportunities for  opportunities for awareness of mindful of environmentally
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11. Are you a member of any local community groups?

@ Other @ No @ Volunteering groups @ Gardening @ Civic Society (a voluntary organisation that represents the intere...
@ Allotment @ Friends of Victoria Square @ Walking or other outdoor group ¢ Friends of Victoria Square Penarth
@ Friends of Library @ Victoria Square ¢ Volunteering (including gardening), and allotment Climate Conversations
We run a lot of community groups and activities at Awesome/Eto in Barry. Local regenerative farm Environmental group
© Community council
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12. What concerns would you have about owning a wormery?

B Not atall concerned Ml Somewhat unconcerned M Neither concerned nor unconcerned Il Slightly concemed Il Very concerned

b ol ok WL b b

0
Not enough time Little or no knowledge Could attract vermin Bad smells It's dirty or unhygienic Not enough space
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13. How much do you agree or disagree with the following statements?

N Strongly disagree W Disagree W Neither agree or disagree WM Agree M Strongly agree.

40

Composting food is easy | don't feel like | am making ~ Recyclingfood waste is ~ Recyciingtakes uptoo  Reducing food waste s Individuals should recycle  Recyciing should the be  Recyciing food waste is
a difference important much time important more ‘councifs responsibity rewarding





image23.png
14. What factors would determine whether you would participate in a community vermicomposting project?

4o M Leastimportant I Somewhat important I Neither important or unimportant Ml Very important Ml Exiremely important

daadlaldld

Location to my home. Free time Inclusive community Knowlege Accessible location Friendly and welcoming
group.

Well organised
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1. How would you describe your current attitude to environmental concerns?

15
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4. What steps do you plan to take in the future to further reduce food waste?
14 responses

Buy loose fruit and vegetables

Shop locally 8 (57.1%)

Only shop when needed (i.e. not

9
a big weekly shop) 8 (57.1%)
Write shopping list 6 (42.9%)

Use an app to plan meals or
shopping list
Plan meals for the week 4 (28.6%)

0.0 25 5.0 7.5 10.0

11 (78.6%)

125
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5. How often do you find yourself throwing away food?
17 responses

@ Daily

@ Every other day

© Every few days

@ Weekly

@ Never (please go to question 6)
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8. What is the most common type of food in your waste bin?

16 responses

Vegetable peelings
Fruit peel, core or skins
Meat

Bones

Dairy

Fish

Salad

Leftovers

Egg shells

Plant based food

Tea bags

...no food goes in our bin .

4 (25%)

4 (25%)
7 (43.8%)
1(6.3%)

1(6.3%)

2 (12.5%)

1(6.3%)

12 (75%)
13 (81.3%)

15
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14. Are you a member of any local community groups?
17 responses

Yes (if yes please select fro...
No

Gardening

Civic Society (a voluntary or...
Friends of Library

Historical Society

Allotment

Parents and toddler group
Coffee Mornings

Church group

Walking or other outdoor group
Volunteering groups
Hedgehog Helpline

Town Council in Llandrindod
Years 5 and 6 primary echoo...
Community council ; geology...

13 (76.5%)
3 (17.6%)
9 (52.9%)
9 (52.9%)

0 (0%)
1(5.9%)
4 (23.5%)
0 (0%)
0 (0%)
1 (5.9%)

2 (11.8%)
8 (47.1%)

1 (5.9%)
1 (5.9%)
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15. What concerns would you have about owning a wormery?

15 [ Not atall concerned — Il Somewhat unconcerned Il Neither concerned nor unconcerned — Il Slightly concerned Il Very concerned
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16. How much do you agree or disagree with the following statements?

N Strongly disagree W Disagree W Neither agree or disagree W Agree N Strongly agree.

| A Jdwd

Composting food is easy | don't feel like | am making ~ Recyclingfood waste s~ Recyciingtakes uptoo  Reducing food waste s Individuals should recycle  Recyciing should the be  Recyciing food waste is
a difference important much time important more ‘councifs responsibity rewarding
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17. What factors would determine whether you would participate in a community vermicomposting project?

N Leastimportant I Somewhat important W Neither important or unimportant Il Very important I Extremely important

b b ke A dd

Location to my home Free time Inclusive community Knowlege Accessible location Friendly and welcoming Well organised
group.
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11:46 =8

< Q FOVS WORMERY 2. o

Hi everyone - just set this group chat
up for everyone involved with the
wormery that Alison set up for FovS
two weeks ago. Let's use this to post
any queries [ information concerning
the wormery only, so it doesn't get
crowded with other issues. Looking
forward to growing the wormery and
FoVS benefitting from the
vermicompost and the 'worm tea'.
Sorry if I've left anyone off but they
can be added anytime. 1:33pm

V&2

Very excited to support you on your
worm journey 2 % T

Thanks Barbara. | think it's really
exciting. Are you supplying the worm
food tomorrow? | can if needed

1:43pm

Thanks Mair - got some food ready
thanks. Are you coming along Alison?
1:50 pm

| can come along at 11 am but have
appointment at 11:30 if this works?
1:50pm v/

ar G @39
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11:48 9 o 571

< ‘ FOVS WORMERY ‘2 O

Fri, 22 Nov
Sat, 23 Nov

Alison came today to feed worms and
answer our questions. We
constructed a simple device to mark
out the four squares and, in a
clockwise direction, we started at the
top right hand square. Every two
weeks in the cooler months and every
week when the weather warms up,
the designated square should have
the shredded paper (which soaks up
the moisture) pushed to one side and
250 grams of finely chopped fruit and
vegetables spread in it. The worms
especially love melon and pumpkins
but citrus fruit or any aliums (onions,
garlic, leeks etc) should not be fed to
them. Fresh shredded paper should
then be placed on the designated
square. Two weeks later, 250 grams
of food is put in the next square
although this should be reduced if the
food has not all been eaten as is likely
in the colder weather. 3:09pm
Hi Alison - please feel free to correct,
alter or add to the above. 3:10pm

©

Absolutely spot on. ofs 7 3:52pm

+ G @9
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. FOVS WORMERY 2. O

Hi Alyson, | went over to the Square
this morning and was disappointed to
see the worms hadn't touched the
food at all since last week. Some of
them also seemed so lethargic |
wondered if they were dead! Is this
normal for the time of year or should i
take the peelings away completely
and give them the softer food ie
banana skins, cucumber etc you
suggested last week? | also slipped a
green garden sack over the wormery
to give extra protection from the cold!

Barbara 4:57pm

Sun, 29 Dec

Hi sorry for the delay in
getting back to you. It is completely
normal for them to be lethargic at this
time of year and they do tend to be
more picky eaters when the weather
is cold. Feel free to add a banana skin
or melon or avacado it is good to give
them a variety of food. | can come by
the square next Saturday to check on
them and have a catch up with you all

if you like? ‘2 x 6:53pm v/

©

Thanks Alison - yes be lovely to see
you next Saturday. In the meantime, |

C @3
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< ‘ FOVS WORMERY ‘2 O

Mon, 13 Jan

Just to let you know that the worms
were fed today, in the top left hand
section, with some soft food -
banana, cucumber and courgette.
They won't need feeding now for two
week's ie 25 Jan. 8:48pm

v2

Sat, 1Feb

Worms were fed today in the bottom
right hand corner. Next feed will be
Saturday 15 February. 7:16pm

v2

Thank you so much ‘@ XX g000m ./

Thu, 6 Feb
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< . FOVS WORMERY 2 O %

day and fresh
shredded paper put down. Next
feed on 21/12/24. 2:57pm

v

I've been thinking about them today!
Are they looking ok? Glad they
survived the storm 2 311pm

They were looking very active so hope
that was a good sign!!! TN )

Absolutely fantastic news. Thanks so

+ c @ 9
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< . FOVS WORMERY 2

Sun, 22 Dec

Hi Alison - took a bag of
chopped up fruit and vegetables
over for the worms but saw that
there was quite a bit of food that
seemed untouched, so decided
to leave it a week but then one
of the volunteers mentioned that
it all the food left seemed ro be
carrot and parsnip peelings
which had gone a bit dry, so
wonder if that was the reason -
maybe they prefer more 'freshy"
food. What do you think? ...

©

C @9
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NOTES - WORM BIN CONDITIONS

Wormery set up

Wormery check and add small amount of food and shredded paper
Worms doing well, no cocoons yet, moisture level good

Soil and bit wet, worms seem happy, paper added but no water

soil wet and worms quite active

Soil moist. Zone 1 & 2 clear of food; small amount left in 3. Paper add

Soil moist. Added extra shredded paper to the whole bin; lots of food
scraps stil not eaten, so advised not to feed for 4 weeks. Opened the
tap to drain excess fluid as it was turned off.

Not much

le worm activity. Drain tap was off, S0 now on. Padlock
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Wormery update:

Compost was quite wet and
compacted so I've mixed it up a bit
and added some more shredded
paper but the worms look quite happy
and there seem to be lots of them. |
didn't add any water, the tap is on and

dripping.

I've put potato and carrot peelings
and cut up banana peel in zone 2 and
added some cable ties to the back
two holes of the lid so at least it can't
disappear but I've left the brick on.

There was a little bit of food left from
last time so shall we leave it two
weeks before we give them some
more food?

I'll update the log, can someone

volunteer for the next time? I'll post

the link again.
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l the break in? X

We didn't check them today. | have a
padlock that Peter and I will fit over
the next few days so we'll check them

outthen. 2 2 6:02pm
V2

Sat, 15 Mar

The wormery now has a padlock
on the front, the combination is
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Consult community members to gauge interest in
community gardens and participation projects. Use
the COM-B method to highlight any bottlenecks.

Find community members to lead the project

Incentivise shops and supermarkets to promote the
sale of loose produce rather than packaged or multi-
buys
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Food waste per capita, 2022 O Data

Amount of food wasted per capita, measured in kilograms.

M Retail [l Out-of-home consumption [l Household

Northern America (UN) BN 74 kg 74 kg 162 kg
Latin America and the Caribl(aﬁ?\lr; 17 kg 49 kg 94 kg 161 kg
Oceania (UN) BN 48 kg 90 kg 153 kg

Africa (UN) 31kg 99 kg 141 kg

World BRS¢ 36 kg 79 kg 132 kg

Asia (UN) BR8N <4 37 kg 73 kg 129 kg

United Kingdom 16 kg 76 kg 95 kg

Europe (UN) 14 kg 66 kg 89 kg

Data source: United Nations Environment Programme OurWorldinData.org/food-supply | CC BY




