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Executive Summary
This report maps current evidence on circular economy interventions beyond recycling across six priority sectors: agri-food, chemicals and plastics, electrical and electronic equipment (EEE), transport, textiles, and the built environment. It provides a structured overview of activity above recycling on the waste hierarchy (Refuse, Reduce, Reuse, Repair, Refurbish, Remanufacture, and Repurpose) and identifies where evidence and innovation remain limited.

A rapid evidence mapping approach was applied using academic and grey literature, industry and policy sources, and UKRI repositories, complemented by AI-assisted searches. In total, 102 interventions were identified and coded by sector, R-strategy, intervention type, maturity, scalability, and transferability. This approach provided an indicative picture of how circularity is being operationalised across the UK economy and where further work is needed to support progress toward a more resource-efficient and low-waste system.

Patterns of activity
Circular economy activity in the UK is active but largely fragmented. Most interventions occur at full-market or pilot scale, reflecting both commercial maturity in consumer-facing sectors and early experimentation in capital-intensive ones. Reuse, reduce, and repair dominate, while higher-order Rs such as refuse, refurbish, and remanufacture are less represented. The chemicals and plastics and textiles sectors show the highest overall activity, largely concentrated on packaging redesign, reuse, and resale. The built environment and transport sectors remain at earlier innovation stages, constrained by regulatory and infrastructural factors that limit experimentation.

Evidence of transferability between sectors is limited where over half the interventions identified are context-specific, designed for a single material system or regulatory environment. However, approaches built around shared principles show potential for replication across sectors, including repair skills, leasing and subscription models, and digital tracking of materials, 

Cross-cutting findings
The mapping highlights three structural characteristics of the UK circular economy landscape:
1. A dominance of downstream activity. The majority of interventions occur late in the product lifecycle, focusing on reuse, recycling optimisation, and consumer behaviour rather than upstream design, material substitution, or production efficiency.
2. Weak integration between research and market deployment. Few mid-stage or pre-commercial interventions were identified, suggesting limited translation from pilot projects to market-ready solutions.
3. Limited evidence on outcomes and impact. Many initiatives report activity rather than measurable impact. Evaluations of material savings, emissions reductions, or economic performance are rarely available or consistently applied.

Evidence gaps
Gaps cluster around higher-order Rs and sectors where circularity depends on system-level coordination. Refuse, repair, refurbish, and remanufacture are least evidenced, particularly in heavy industry and infrastructure. Gaps also reflect economic disincentives, technical barriers, and behavioural aspects that are less visible in formal evidence sources. These absences point not only to where activity is limited but also to where innovation potential remains underdeveloped.

Opportunities and recommendations
To progress beyond recycling, contribute to growth, and strengthen circularity across the UK economy, nine strategic opportunities have been identified:
· Strengthen upstream drivers of circularity. Activity remains concentrated downstream thus greater focus on material innovation and design-stage interventions could prevent waste before it arises. 
· Strengthen resource efficiency and material productivity. Circular strategies often focus on extending product life, usually through recycling, rather than reducing reliance on virgin materials. Refocusing on resource efficiency and secondary product and material use would improve productivity and resilience, while supporting industries around repair, refurbishment, and remanufacture within domestic supply chains.
· Bridge the gap between pilot and deployment. Few innovations progress beyond trials thus clearer pathways from research to market would improve uptake.
· Scale up reuse systems. Reuse offers proven benefits but remains uneven, and stronger infrastructure and common standards could support wider adoption. Progress appears to be constrained by gaps in logistics, regulation, and financial incentives.
· Improve transferability across sectors. Circular practices are often siloed, thus identifying adaptable models could increase coherence and efficiency.
· Strengthen evidence on outcomes. Many initiatives lack data on impact and consistent metrics would enable better assessment of results.
· Align incentives with circular value retention. Recycling remains favoured within existing regulations, shifting incentives toward reuse and repair would help retain material value.
· Support SME and community participation. Smaller actors drive much innovation but lack support, thus targeted resources could extend their reach and impact.
· Prioritise gaps by potential impact. Evidence gaps differ in significance, therefore assessing which areas hold the greatest potential for material or emissions reduction would help direct future effort, specially distinguishing between low-consequence absences and those representing missed opportunities for systemic change.

This study demonstrates that while the UK’s circular economy activity is growing, it remains concentrated within specific sectors and dominated by incremental, downstream measures. Moving beyond recycling will require a coordinated effort to address upstream design, cross-sector transferability, and the structural incentives that determine how materials are valued and used.
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Acronyms
	CETF
	Circular Economy Task Force

	DEFRA
	Department of Environment, Food & Rural Affairs

	EEE
	Electrical & Electronic Equipment 

	WEEE
	Waste Electrical & Electronic Equipment 

	UKRI
	UK Research & Innovation

	AHRC
	Arts & Humanities Research Council

	BBSRC
	Biotechnology & Biological Sciences Research Council

	EPSRC
	Engineering & Physical Sciences Research Council

	TRL
	Technology Readiness Level
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[bookmark: _heading=h.s14xfc29j9dp]1. Introduction 
The circular economy has gained prominence as a means of decoupling economic activity from resource extraction while reducing waste and environmental harm (UNEP, 2023). Much of the global progress to date, however, has been concentrated at the lower rungs of the waste hierarchy , particularly recycling. While recycling plays an important role, it is energy-intensive and risks reinforcing consumption-oriented models rather than reducing material throughput (Kirchherr et al., 2017; Abu-Bakar & Charnley, 2025). Higher-order strategies in the waste hierarchy such as refusing, reducing, reusing, repairing, refurbishing, remanufacturing, and repurposing (Figure 1) retain value for longer and are widely recognised as more effective approaches to achieving circularity (Baldassarre & Carrara, 2025). While examples of such practices exist, they remain unevenly distributed across sectors and geographies, and the evidence base on their effectiveness is limited. 
[image: ]
Figure 1. Waste hierarchy. Source: Global Plastics Policy Centre 2024a

In the UK, attention has largely centred on recycling rates and waste diversion, with fewer systematic assessments of activity above recycling (Abu-Bakar & Charnley, 2025). As a result, opportunities to scale interventions that deliver greater environmental and economic benefits risk being overlooked. 

As part of their commitment towards transitioning to a circular economy, the Department of Environment, Food and Rural Affairs (Defra) has identified six priority sectors (agri-food, chemicals and plastics, transport, the built environment, textiles, and electrical and electronic equipment - EEE) as the biggest opportunities to support growth across the economy. Together these sectors account for a large share of material use, waste generation, and carbon emissions in the UK, but also offer potential opportunities for innovation, investment, and value retention nationally and globally (OECD, 2024).

A clear understanding of current interventions across these sectors, and the gaps that remain in research, development and innovation, is central to supporting the UK’s transition “beyond recycling.” Through an evidence-based mapping of activities above recycling on the waste hierarchy, and identifying where information is limited or absent, this work holds potential to inform future perspectives and investment on research and innovation.

This report is structured in five main sections. Following this introduction, Section 2 details the methods used to map interventions on higher-order Rs for improved circularity. Section 3 presents an overview of findings from each sector and those that cross-cut the sectors, including common gaps in innovation and evidence. Section 4 highlights the limitations to this research and Section 5 indicates opportunities for further research as well as recommendations for circular economy progression in the UK. 

[bookmark: _heading=h.4ydpmj6v5yyf]2. Methods 
A rapid evidence mapping approach was designed to capture and organise information on circular economy interventions above recycling across the six priority sectors (defined in Annex 1). The aim was not to generate new data but to collate and systemise what is already known, identifying both activity and evidence gaps. The mapping was undertaken in four parts.

2.1 Definition of scope
The scope of the mapping exercise was defined through a structured scoping process to ensure consistency and focus. This involved reviewing existing circular economy frameworks and relevant UK and international literature to identify how activities above recycling are typically categorised. From this, three core parameters were agreed: the Rs, the sectors, and the intervention types.

The Rs (Refuse, Reduce, Reuse, Repair, Refurbish, Remanufacture, and Repurpose) were defined based on the hierarchy proposed by Kirchherr et al. (2017), adapted to fit Defra’s framing of activities “above recycling”, and more recent literature on some of the Rs (Global Plastics Policy Centre, 2023). These definitions were discussed and refined with reference to current UK policy language to ensure alignment and are set out in Annex 1.

The sectors (agri-food, chemicals and plastics, transport, built environment, and textiles, plus electrical and electronic equipment, where relevant) were defined using Defra’s sector descriptions provided. Each sector boundary was then clarified to specify included and excluded activities, as set out in Annex 2.

Identified intervention types were grouped into eight analytical categories to ensure comparability across sectors: product innovation, technology development, system or infrastructure change, business model innovation, operational or process efficiency, policy or standard, consumer engagement and behaviour change, and research and innovation. These categories capture the range of approaches that contribute to circularity beyond recycling and allow cross-sector patterns to be identified. Definitions for each category are provided in Annex 3.

These definitions were applied by all researchers to ensure the same parameters when screening and coding interventions.

2.2 Evidence collection
Evidence was drawn from academic and grey literature, industry reports, patents, and policy documents. Searches were conducted, structured by sector and R, with targeted search strings combining both terms such as (using Reuse-Textiles as the R-Sector combination, for example):
· “UK case studies in reuse in textiles”
· “UK and reuse and textiles sector” 
· “UK businesses and reuse in the textile sector”
In cases that returned limited results, more focused searches were conducted, using specific scope elements such as: 
· “UK case studies of reuse in the clothing sector”
· “UK case study of renting and reusing in the clothes sector”
· “Interventions of reuse in the clothing industry”
Searches using the UKRI repositories were conducted using Boolean searches, using operators such as “and” to separate the terms, to ensure relevant results. “UK” was not a search term used due to UKRI only lists interventions that have been funded by the UK government, for example:
· “Electrical waste and repair” 
Similarly, in cases where limited results were returned, more specific search terms were used to replace the broader sector terms. For example, replacing “electrical waste” with “small appliances, laptops, phones” in order to widen the number of results.
Searches were also conducted using the Ellen MacArthur Foundation case study repositories with broad searches structured by the different sectors and R such as: 
· “UK and textiles and reuse”
· “UK and clothing and reuse”
· “UK and clothing and resale”
Searches were conducted using platforms such as Google Scholar, Scopus, and other publicly accessible databases, supported by targeted website and repository reviews including that of UKRI[footnoteRef:1] , Recoup[footnoteRef:2], Ellen MacArthur Foundation[footnoteRef:3], AHRC4, BBSRC5 and EPSRC6 . [1:  https://gtr.ukri.org/]  [2:  https://www.recoup.org/resources/reports/ ]  [3: https://www.ellenmacarthurfoundation.org/explore?sortBy=dateDesc&contentType=CaseStudy&geography=Europe
4 https://www.ukri.org/councils/ahrc/
5 https://www.ukri.org/councils/bbsrc/
6 https://www.ukri.org/councils/epsrc/] 

Given the large number of sector–R combinations and short delivery window, manual searches were complemented by AI-assisted searches using CoPilot. Parameters for sectors, Rs, and intervention types (as defined in Annexes 1–3) were set at the outset so that only interventions falling within these boundaries were returned. Each AI search focused on a single sector–R combination, reducing the time spent screening irrelevant material. Initially, broad searches were conducted, structured by sector and R, with targeted search strings combining both terms, for example:
· “UK Built Environment sector circular economy repair innovation”
· “UKRI funded projects repair of built environment systems”
· “Industry reports UK built environment repair strategies circular economy”
In cases where returned results were limited, more specific searches were conducted, with search strings containing individual, in scope elements of each sector, for example:
· “UK case studies repair of construction materials or building components circular economy”
· “Academic literature UK repair of buildings and infrastructure circular economy”
All sources identified through AI were manually reviewed directly to confirm relevance, accuracy and credibility. Information from the included sources were manually entered into the evidence framework. This ensured that each intervention was read and coded consistently against the agreed definitions. Where access to specific industry report repositories or databases was available, these were reviewed manually to comply with data permissions and to ensure a complete evidence base. Only UK-based interventions were included. All evidence from the literature was captured in the evidence framework, and not as individual references in this report.
2.3 Framework development 
Framework developed to collate and analyse information including:
· The R(s) addressed.
· The type of intervention.
· Geographic scale of implementation (local, national, international).
· Progression scale of intervention (fundamental research, pilot, full market).
· Source of funding (public, private, mixed).
· Any evidence of performance or outcomes.
· Scalability.
· Sector transferability.
· Strength of evidence
Transferability was assessed using three simple checks:
· Generality of the principle: whether the intervention relies on a broadly applicable principle rather than a sector-specific process.
· Cross-sector use: whether similar examples exist in other sectors in the literature or reports.
· Barriers to transfer: whether technical, regulatory, or behavioural barriers limit transfer potential.
High transferability indicates generic principles with evidence of use in multiple sectors; medium indicates plausible potential without current examples; low denotes clearly sector-specific interventions; and unclear is used where insufficient information is available.
Scalability to the national level was coded as:
· National - already applied at full market or policy scale.
· Scalable - currently smaller in scope but with clear potential to expand.
· Limited - constrained by significant technical or regulatory barriers.
· Unclear - insufficient evidence to assess.
Some sources misclassified the type of circular activity, with interventions labelled under an “R” that did not match the definitions used in this study. For example, some described as repurpose were more accurately remanufacture. These were classified in the evidence framework according to the definitions in Annex 2 to ensure consistency.
To ensure transparency and indicate confidence in each intervention’s evidence base, a “strength of evidence” rating was assigned (Table 1). This rating draws on the methods of the UNEP International Resource Panel (2021) and the Global Plastics Policy Centre (March et al., 2022), adapted for this mapping exercise. The score reflects the size of the body of evidence, the type of evidence (peer-reviewed literature ranking highest, followed by grey and industry sources), and the robustness of methodologies employed. These criteria are then combined to reach an overall assessment of the strength of evidence used to assess each policy, as presented in the framework.
Table 1 Classification system of Strength of Evidence used to evaluate interventions. Adapted from March et al., 2022.
	Strength of evidence
	Definition
	What it means

	Very strong
	High quality body of evidence, large in size, consistent and contextually relevant.
	Strong confidence that the intervention’s effects are well documented and credible.

	Strong
	High quality body of evidence, medium to large in size, moderately to highly consistent and contextually relevant.
	Evidence is reliable and findings can reasonably be generalised to similar contexts.

	Moderate
	Moderate quality studies on this policy, medium sized evidence body, moderate level of consistency. Studies may or may not be contextually relevant.
	Findings appear credible but may depend on context; moderate confidence.

	Limited
	Moderate - to- low quality studies, medium - to- small sized evidence body, low levels of consistency, studies may or may not be contextually relevant.
	Findings are indicative but uncertain; further evidence required.

	No evidence
	No/too few studies exist that can be used to infer the outcomes of the proposed intervention.
	Insufficient information to assess the intervention’s outcomes or relevance



Due to this being a rapid scoping review, for each sector-R combination, two hours of searching was conducted to ensure that each combination was equally focused on. Any gaps remaining in the framework therefore are not attributable to lack of searching, but a lack of evidence in that sector and “R”. 

2.4 Analysis
Data were analysed to highlight patterns in the distribution of interventions across sectors and Rs, variation in evidence strength, and areas where examples were absent or weakly evidenced. Transferability and scalability codes were reviewed to identify interventions with wider potential. All analysis was conducted using Microsoft Excel. Descriptive analysis was used to examine the proportion of interventions at different stages of maturity, distinguishing between research, pilot, demonstrator, and full-market initiatives. Technology Readiness Levels (TRLs) were used where available to provide greater granularity on the stage of development.

A gap analysis was conducted to identify sector–R combinations where no interventions were found, and further literature review was used to interpret potential reasons for these absences, including regulatory constraints, market immaturity, or definitional ambiguity.

[bookmark: _heading=h.xm42nevbx1yc]3. Findings

This section presents the main findings from the evidence mapping, organised by sector and cross-cutting themes. It summarises the types of circular economy interventions identified across the six priority sectors, highlighting observed patterns, innovation stages, and evidence gaps. All underlying sources for the 102 interventions can be found in the accompanying Evidence Framework, which lists the full reference set and coding for each sector–R combination.

[bookmark: _heading=h.20whykslzsoy]3.1 Sector findings
A total of 102 interventions were identified across the five priority sectors (Table 2). Most examples were concentrated in the textiles (27) and chemicals & plastics (24) sectors, reflecting the relative maturity and policy attention these areas have received in circular economy initiatives. Agri-food followed with 17 examples, while transport (13) and the built environment (9) had fewer, indicating either more limited documentation or a smaller number of higher-order circular interventions.

Table 2. Total number of interventions identified for each Sector/R combination
[image: ]

Across the Rs, Reuse was the most frequently observed strategy (24 interventions), followed by Reduce (18) and Repair (14). Interventions under Refurbish, Remanufacture, and Repurpose were less common, suggesting a narrower set of examples or definitional inconsistencies in how these terms are used in practice. Only a small number of interventions were classified as Refuse, which is expected given the limited scope for such approaches outside product or material substitution contexts.
Patterns in the distribution of Rs varied by sector. For instance, chemicals & plastics and textiles showed activity across nearly all Rs, while sectors such as transport and the built environment had fewer examples above recycling, with most interventions falling under reuse, repair, or refurbish. This distribution likely reflects differing sectoral dynamics such as material complexity, safety regulations, and market readiness for circular models, which are discussed in more detail for each sector.
[bookmark: _heading=h.17tk9lt9g8jt]3.1.1 Agri-Food
The overall pattern of the agri-food sector reflects a sector largely focused on tackling food waste and packaging, rather than upstream redesign of agricultural systems or inputs. Overall, agri-food exhibits a mature but uneven distribution of circular interventions, as demonstrated by the number and type of interventions in the framework. Full-market adoption is strongest where commercial incentives align with waste reduction, but early-stage and novel interventions, particularly in repurposing, represent a key opportunity for future policy or funding support. Seventeen interventions were identified in this sector, spanning Reduce, Reuse, and Repurpose, with no examples of Refuse, Refurbish, Remanufacture, or Recycle above the boundary point. 

Reduce
Most interventions fall under Reduce, with eight examples centred on minimising food waste through product and business model innovation. These include supermarket initiatives removing best-before dates, digital apps facilitating redistribution (e.g. Olio), and packaging optimisation such as Tesco’s 4R strategy (Tesco, n.d.). The majority operate at full-market scale, reflecting strong commercial alignment and consumer visibility. However, their sector transferability is low, as the interventions depend on food-specific supply chains and perishable goods dynamics.

Reuse
Three Reuse interventions were identified, focusing on reusable or refillable packaging systems for groceries, both in-store and online. These were distributed across the research-to-market spectrum, including retailer trials and comparative Life Cycle Assessments (LCAs) of reuse systems. While evidence strength was generally moderate to strong, these models face logistical barriers, particularly for wet or perishable goods. The interventions show high transferability potential to other packaging-intensive sectors such as household goods or cosmetics.

Repurpose
Six examples of Repurpose were identified, primarily involving the transformation of food waste into new products such as animal feed, beverages (e.g. Toast Ale’s bread-to-beer model), or biobased materials. These ranged from small-scale trials to full-market operations. While several demonstrated clear environmental benefits and community co-benefits, their scalability is constrained by collection infrastructure and feedstock variability. Transferability was low, as most rely on food-specific waste streams (Envar Composting Ltd., n.d.).

[bookmark: _heading=h.olq99d4w6vbm]3.1.2 Built Environment 
The sector, as demonstrated by the number and type of interventions in the framework is characterised by a strong focus on material and resource efficiency, reflecting efforts to minimise construction waste and extend the lifespan of existing assets. Nine interventions were identified for the built environment sector, with activity distributed mainly across Reuse and Refurbish, and fewer examples of Reduce, Repair, or Remanufacture.. Six interventions identified were government-funded. The UK government has set broader policy agendas around net zero, resource productivity, and the circular construction roadmap, to which these interventions align. 
Evidence strength in this sector was generally moderate, though skewed towards pilot and small-scale demonstrators rather than market-ready examples. As demonstrated within the evidence framework, a limited number of interventions had reached full market implementation, most of which focused on refurbishment of existing buildings or the reuse of structural materials within conventional projects.

Reduce
Reduce was represented by a single, early-stage intervention aimed at developing sustainable building practices to lower reliance on virgin materials. While the potential scalability of such approaches is high, evidence of impact was limited due to the project being a five-year university research project..
Reuse
Reuse accounted for three interventions, primarily focused on recovering and reusing structural materials from end-of-life buildings. These included the reclamation of bricks, steel, and concrete for use in new builds designed for future deconstruction. The interventions demonstrated strong technical feasibility and moderate scalability, though all remained at pilot stage. Transferability across sectors was mixed, with material recovery systems being highly context-specific to construction processes. Evidence strength was moderate, and most examples were funded through public R&D programmes rather than market-led initiatives.
Repair
Repair was represented by one example focused on robotics technology for maintenance and repair of buildings and infrastructure. This intervention, still in fundamental research, demonstrated potential to scale nationally and showed high sector transferability, particularly to transport and utilities infrastructure.
Refurbish
Refurbish also accounted for three interventions, encompassing diverse approaches such as digital material passporting, retrofitting existing building structures, and the use of refurbished materials in modular construction. These interventions collectively illustrate growing alignment between refurbishment and decarbonisation objectives, as refurbishing assets can extend lifespans and reduce embodied emissions. Two of the three were assessed as scalable to national level, and all showed clear policy relevance. Transferability varied where refurbishment practices were largely construction-specific, though the digital tracking systems developed could have wider cross-sector application, as their principles of traceability and material transparency, as well as core infrastructure for tracking are relevant to other sectors such as textiles, transport, and EEE.
Remanufacture
Remanufacture was limited to a single early-stage research initiative focused on re-engineering reclaimed materials into modular components. Although small in scale, it demonstrated strong potential for national scaling and high sector transferability where regulatory and certification barriers can be addressed.
[bookmark: _heading=h.b14d1q1tb3bi]3.1.3 Chemicals & Plastics
The sector demonstrates a mature evidence base overall, with a mix of public and private funding and the majority of interventions already at full-market scale. Those still at research or pilot stages primarily involve novel recycling or chemical conversion technologies. Twenty-four interventions were identified in the chemicals and plastics sector.. Most focus on plastic packaging, reflecting both commercial activity and ongoing policy attention in this area. 
Refuse
Six interventions were identified under Refuse, making it one of the most active Rs in this sector. These centred on the removal of single-use plastics from products and supply chains, and the introduction of biobased or compostable alternatives. Several also aimed to influence consumer behaviour by promoting refillable options. Most were at full-market scale with strong consumer uptake. While they demonstrate clear waste reduction outcomes, their transferability is generally low as they are heavily packaging-dependent and rely on brand-specific logistics systems.

Reduce
Six interventions also fell under Reduce. The majority involved redesigning packaging to reduce plastic content or shift towards recyclable or lighter materials. A small subset targeted upstream efficiency, such as reducing virgin feedstock use in production. Nearly all examples were full-market, showing commercial feasibility and policy alignment with extended producer responsibility goals. However, their transferability is low, as most rely on sector-specific product formats and packaging supply chains.
Reuse
Six reuse-focused interventions were identified, covering refillable packaging, reusable container systems, and digital technologies for lifecycle tracking. Evidence strength was moderate to strong, and examples were evenly distributed between pilot and full-market stages. Most demonstrated national scalability, supported by emerging reuse networks and retailer engagement. Transferability was moderate, as reuse logistics and hygiene standards vary between sectors but principles are replicable across other consumer goods industries.
Repurpose
Two interventions fell under Repurpose. Both explored the transformation of plastic waste into new products, such as fuels or small manufactured goods. These remain largely research-driven and pre-commercial, with limited sector penetration. Scalability was rated as medium to high, although dependent on regulatory acceptance and reliable waste feedstocks. Transferability was low, as the technologies are process-specific and often capital intensive.
Recycle
Four interventions were identified under Recycle, focused on improving recycling technologies or infrastructure. These included developments in hydrothermal recycling and post-consumer film separation. Most were at demonstrator or early commercial scale and supported by public-private funding. They show high potential for scaling within the plastics industry but limited cross-sector relevance, as their focus is primarily technological rather than systemic.
[bookmark: _heading=h.gg9w02vm8875]3.1.4 EEE
Innovation in the EEE sector is fragmented but active, with no single circular strategy dominating. The evidence base combines market-ready business models with early-stage research, suggesting a divergent and exploratory innovation landscape rather than a coherent policy or funding trajectory. Twelve interventions were identified in the EEE sector, spanning a wide range of Rs and intervention types. Unlike other sectors, no single circular strategy dominates, reflecting a fragmented but active innovation landscape. Most interventions focus on personal or small household electronic devices, with relatively limited examples targeting larger industrial or infrastructure systems. A more holistic, system-oriented approach could help direct future interventions and strengthen links between product design, repair, and reuse infrastructure.

Reduce
A single intervention was identified under Reduce. It focused on developing technologies and supply chain solutions to minimise e-waste and reduce dependency on critical raw materials. While the initiative showed potential scalability, it remains at the pilot stage with limited measurable outcomes. Evidence of transferability is unclear, as much depends on material composition and product design in specific sub-sectors.
Reuse
Only one reuse intervention was identified, centred on a lending marketplace for electronic items, enabling short-term access instead of ownership. This full-market business model innovation demonstrates clear consumer uptake and commercial viability. It shows high sector transferability, as similar models could apply to other high-value or underused goods such as tools, sports equipment, or appliances.
Repair
Repair was the most common R identified in this sector, with six examples across a range of intervention types. These include community repair initiatives, professional repair services for businesses and academia, and research projects examining consumer repair behaviours and right-to-repair legislation. Evidence strength was moderate to strong, and market readiness varied from early research to full commercial operation. Several interventions have already achieved national reach, particularly those offering repair infrastructure or training. Transferability ranged from high to unclear: technical repair services may not translate easily to consumer contexts, but the behavioural and policy insights have broad cross-sector relevance.
Refurbish
Three interventions were identified under Refurbish, all involving the refurbishment and resale of electrical goods that would otherwise have been recycled or discarded. These included large-scale corporate resale schemes and social enterprises refurbishing laptops and small devices. All were full-market interventions with national scalability and tangible environmental and economic benefits. Transferability varied from low to high, reflecting differences in supply chain maturity and quality assurance requirements.
Recycle
One recycling-related intervention was identified at the boundary of this project’s scope, focusing on the recovery of valuable metals from smartphones. This remains at a fundamental research stage, with promising technical outcomes but uncertain scalability and low transferability outside of high-value electronics recycling.
[bookmark: _heading=h.2dpzibxpyulm]3.1.5 Transport
Circular economy activity in the transport sector is dominated by no single area, but is emerging, with notable growth in vehicle manufacturing and battery systems, with focuses primarily on the rail and motor industries. A recurring finding is that circular approaches for electric vehicle batteries remain at early readiness levels, representing a key area for future policy and funding focus. Thirteen interventions were identified in the transport sector, covering a broad range of sub-industries including automotive, rail, road, and cycling. Funding was a mix of government and private investment, with several high-value projects supported through UKRI. The overall evidence base reflects fragmented but emerging activity, with interventions ranging from community-level reuse and repair to advanced industrial remanufacturing.

Reuse
Three reuse interventions were identified, spanning the reuse of materials and components across rail, road, and automotive systems. These included the recovery and reuse of vehicle restraint beams, ballast reuse in rail, and automotive parts reuse. Two were already at full-market scale, demonstrating technical feasibility and positive cost savings, while one remained at pilot stage. All interventions were scalable, with national replication likely where regulatory frameworks support secondary material use. Transferability was low, as reuse methods are typically material- and context-specific.
Repair
Only one repair-focused intervention was identified, centred on community bike repair and maintenance initiatives. This intervention, though small in scale, provides clear social and environmental value, supporting local circular practices and behaviour change. It was full market, scalable, and transferable at community level, but its technical and policy relevance is limited compared to higher-value transport subsectors.

Refurbish
Refurbishment accounted for four interventions, the most within this sector. Examples included the refurbishment of passenger trains, conversion of rolling stock for freight use, and the refurbishment of ambulances to extend service life. Most were at full-market or pilot scale and demonstrated clear environmental and cost benefits. Refurbishment within transport is well established, often driven by maintenance and safety requirements rather than explicit circular policy, yet it aligns strongly with resource efficiency goals. All were scalable, though sector transferability was low due to the specificity of vehicle standards and performance criteria.
Remanufacture
Two interventions were identified under Remanufacture, both focusing on automotive components, particularly electric vehicle batteries and car parts. These were at applied and research stages, showing strong technical potential but limited deployment. Both were nationally scalable, and one was assessed as having high transferability given the relevance of component remanufacture principles to other machinery sectors. Overall, this area represents a critical but underdeveloped frontier for circularity in transport, with opportunities for expansion through targeted policy and industry collaboration.
Repurpose
Two interventions fell under Repurpose, both involving the repurposing of rail equipment and industrial tools. These were at commercial and full-market stages, showing moderate scalability but limited transferability. They illustrate pragmatic extensions of asset life within existing systems, though such approaches remain opportunistic rather than strategically embedded.
Recycle
Only one recycling-related intervention was identified, focusing on aluminium recycling within automotive manufacturing. This pilot-scale initiative demonstrated clear potential for emissions and cost reductions but had low sector transferability, being specific to high-volume metal production processes.
[bookmark: _heading=h.lbwcx33ech9n]3.1.6 Textiles
The textiles sector shows high circular activity but remains fragmented, with few initiatives addressing system-level change such as overproduction or supply chain transformation. Most interventions are consumer-facing, focusing on reuse, repair, and resale rather than upstream innovation in material production or fibre systems. Twenty-seven interventions were identified in the textiles sector, with 14 examples of government funded interventions and only three privately funded, making it one of the most active areas across the evidence base. Clothing dominates, with very few examples relating to other textile applications such as furniture or technical fabrics. A large proportion of interventions sit below full-market readiness, indicating high innovation activity but limited maturity. The evidence suggests that while the textiles sector is saturated with circular initiatives, they remain fragmented, and few address system-level change such as overproduction or supply chain transformation.
Refuse
Only one intervention was identified under Refuse, a campaign promoting second-hand purchasing and discouraging fast-fashion consumption. This initiative, though small and research-oriented, demonstrated strong behavioural intent and potential for national scaling through policy or social marketing. Transferability was low, as it is highly sector-specific.
Reduce
Two interventions were identified, both focused on consumer behaviour and design efficiency. One used AI to better predict consumer preferences and reduce waste in fashion design, while the other centred on peer-to-peer resale of clothing to reduce new production demand. These interventions were at pilot and full-market stages, both scalable, with mixed transferability reflecting their reliance on digital consumer platforms.
Reuse
Reuse accounted for the largest share of interventions, with eight examples covering take-back schemes, clothing rental, resale platforms, and peer-to-peer sharing models. These were mostly full-market interventions with clear commercial uptake. Many leveraged digital infrastructure to connect consumers and extend product life. Scalability was consistently high, with several already operating nationally, and transferability ranged from unclear to high, depending on the product type and logistics model.
Repair
Six repair interventions were identified, primarily focused on service models and repair technologies for clothing. These ranged from professional repair services and mobile tailoring apps to community-based initiatives. Market readiness varied from pilot to full-market scale, with strong evidence of scalability. Most interventions demonstrated high transferability, as the repair principles are applicable across textile types and even to other consumer goods sectors.
Refurbish
One refurbishment intervention was found, involving refurbishment of returned garments by improving the condition and longevity for resale or rental. This full-market activity demonstrated both environmental and economic benefits, with services having been provided for over 20 years, showing high scalability and high sector transferability, particularly for sectors involving consumer goods with multiple life cycles.
Remanufacture
One intervention focused on remanufacturing textile waste through enzymatic processing of post-consumer and post-industrial fibres. This was at the demonstrator phase and remains primarily research-led. It has strong potential for national scaling but currently low transferability, given its reliance on specialised materials science and high capital requirements.
Repurpose
Four repurpose interventions were identified, converting textile or fabric waste into new products such as paper, bags, or fibres. These spanned pilot to commercial scales and generally demonstrated moderate scalability, though transferability varied due to dependence on feedstock types and local manufacturing capacity.
Recycle
Four recycling-related interventions were identified, focused on technology development for textile recycling, particularly in enzyme-assisted and fibre-to-fibre methods. These were in research and applied stages, showing technical feasibility but limited commercial readiness. All were assessed as scalable with low sector transferability, as the technologies are fibre-specific and not easily generalised.

[bookmark: _heading=h.qflcoh7qx8k3]3.2 Cross-cutting findings
[bookmark: _heading=h.ghp1u8la29ny]3.2.1 General findings
Across the 102 interventions mapped, most were at full market or pilot/small-scale trial stages (Table 3). This pattern suggests that while the circular economy agenda in the UK is active, progress remains largely incremental and sector-specific rather than systemic. Full-market interventions often optimise existing business models (for example, through packaging redesign, reuse schemes, or resale platforms) without altering underlying patterns of production and consumption. Pilot initiatives, meanwhile, tend to operate in isolation or at limited scale, testing new ideas without yet influencing the wider system of regulation, infrastructure, or investment that would enable transformation. The result is a field characterised by both commercial maturity and innovation activity, but with limited integration between the two ends of the spectrum.

Table 3. Total counts of TRL scale per sector
	
	Counts

	TRL Scale
	Agri-Food
	Built Environment
	Chemicals and Plastics
	EEE
	Textiles
	Transport
	Total

	Full Market
	10
	1
	13
	7
	11
	7
	49

	Commercial
	0
	0
	3
	0
	1
	1
	5

	Pre-commercial
	0
	0
	0
	0
	0
	0
	0

	Demonstrator
	1
	0
	2
	0
	1
	0
	4

	Pilot/Small scale trial
	4
	4
	4
	1
	7
	3
	23

	Lap/Prototype
	1
	0
	1
	0
	1
	0
	3

	Applied
	0
	0
	0
	0
	1
	1
	2

	Fundamental Research
	1
	3
	1
	4
	5
	1
	15

	Desk Based
	0
	1
	0
	0
	0
	0
	1



The dominance of full-market interventions, particularly in chemicals and plastics and textiles, reflects the maturity and commercialisation of consumer-facing circular models such as packaging redesign, reuse schemes, and resale platforms. These are comparatively easy to implement within existing business structures and often supported by clear market signals and regulatory drivers.

By contrast, the built environment and transport sectors show more early-stage or pilot activity. These sectors involve longer asset lifecycles, complex supply chains, and higher capital intensity, which slow down experimentation and adoption. Their interventions often depend on infrastructure-level change or regulatory approval (for example, building codes, material safety standards, or vehicle certification). Such requirements, while essential for safety, can slow experimentation  to remain at demonstration projects, and uptake of disruptive circular models.

The scalability (Table 4) reinforces this overall pattern of activity being concentrated within sectors rather than across systems. Most interventions were classified as either scalable or nationally scalable, indicating potential for wider adoption but often within existing market boundaries. Chemicals and plastics had the most nationally scalable interventions, likely reflecting mature industrial infrastructure and targeted policy support, while textiles and agri-food had the highest number of scalable (but not yet national) initiatives, consistent with their strong base of SME-led or community activity.

Table 4. Total counts of scalability per sector 
	
	Counts

	Scalability
	Agri-Food
	Built Environment
	Chemicals and Plastics
	EEE
	Textiles
	Transport
	Total

	National
	5
	3
	18
	4
	10
	5
	45

	Scalable
	10
	6
	6
	8
	16
	7
	53

	Limited
	1
	0
	0
	0
	0
	1
	2

	Unclear
	1
	0
	0
	0
	1
	0
	2



Limited and unclear scalability did not appear as frequently, with only a handful of interventions demonstrating this. This demonstrates that the majority of the interventions currently taking place have the possibility to scale and have an impact on the circular economy on a national scale.

Transferability across sectors remains low (Table 5), with 56 of 102 rated interventions identified as highly context specific. This reflects both material and regulatory constraints: methods suited to textiles or packaging rarely apply to construction or transport, where safety standards, asset lifespans, and material properties differ sharply. Many interventions are also designed around consumer-facing behaviours, such as purchasing or disposal, rather than systemic material flows. As a result, they are difficult to translate into industrial or infrastructure settings. The few interventions showing high transferability share certain features. They are built around broad, cross-cutting principles such as repair skills, digital tracking of materials, and leasing or sharing models that can be adapted to different value chains with minimal structural change. These approaches offer the greatest potential for scaling circularity across sectors.

Table 5. Total counts of sector transferability per sector 
	
	Counts

	Sector Transferability
	Agri-Food
	Built Environment
	Chemicals and Plastics
	EEE
	Textiles
	Transport
	Total

	High
	2
	2
	1
	5
	5
	1
	16

	Medium
	2
	2
	7
	1
	6
	1
	19

	Low
	11
	4
	16
	2
	12
	11
	56

	Unclear
	2
	1
	0
	4
	4
	0
	11



Taken together, the interventions identified suggest that the UK’s circular economy transition is fragmented but advancing, dominated by pragmatic and commercially viable actions rather than radical redesign. Mature sectors are improving efficiency within existing models, while heavier industrial sectors remain in earlier stages of experimentation. Across all sectors, there is a lack of mid-stage innovation bridging early research and market entry, visible in the near absence of pre-commercial interventions. This gap indicates a need for more structured pathways from pilot to deployment, possibly through targeted funding or procurement incentives.

[bookmark: _heading=h.d5kja4dw1b1h]3.2.2 Common gaps in evidence

Evidence gaps appeared consistently in higher-order Rs (Refuse, Repair, Refurbish, Remanufacture), particularly where systemic or technical barriers restrict experimentation (Table 6). It is important to note that although no evidence was found for some sector–R combinations, this does not mean that such interventions do not exist. The mapping was a rapid scoping exercise, and some examples may not have been captured within the search timeframe or available literature. Nonetheless, the observed gaps indicate where activity is least visible or where innovation is not yet being documented in publicly accessible sources.

Table 6. Summary of evidence gaps by sector
	Sector
	Summary of gaps / observations

	Agri-food
	Most activity focuses on reducing food waste or packaging. Very little targets repair or remanufacture, which are less applicable to consumable products. Opportunities may lie instead in equipment reuse and nutrient cycling, which remain underexplored.

	Built environment
	Absence of refuse, repurpose, and recycle examples suggests that policy and funding continue to prioritise energy efficiency over material circularity. The sector’s scale and inertia also limit experimentation at higher Rs.

	Chemicals and plastics
	Despite high overall activity, few examples relate to repair, refurbish, or remanufacture, as these Rs translate poorly to chemical processes. Innovation gaps lie in de-fossilised feedstocks and process redesign, both of which remain early-stage.

	EEE
	Refuse and remanufacture are underrepresented. This reflects the imbalance between low product prices and high repair costs, which discourages upstream waste prevention and design for disassembly.

	Transport
	Gaps in refuse and reduce reflect the sector’s dependence on long-lived assets and strict regulatory requirements, which make radical material reduction or substitution difficult.

	Textiles
	Though well represented overall, upstream innovation is limited. Most interventions occur at the user end of the chain (reuse, resale, repair), with few addressing fibre recovery or remanufacture.



Across all sectors, gaps tend to occur where circularity requires system-level coordination (such as shared infrastructure, data transparency, or policy integration) rather than individual organisational action. Many of the missing Rs also correspond to areas where the economic incentive for change is weak, or where interventions are more behavioural than technological and therefore less likely to appear in formal evidence sources.

[bookmark: _heading=h.rv5wf4qhah1v]4. Limitations
A number of limitations we identified during the mapping, analysis and associated research that should be considered when interpreting the results:
· Evidence availability is uneven across sectors and Rs. Some sectors and Rs are well documented, such as reduce in packaging, while others have little publicly available evidence (such as refurbish in construction materials). This was mitigated by recording absences explicitly as gaps, making them visible in the outputs rather than omitted.
· The categorisation of interventions involves some interpretive judgement. Several interventions could reasonably fit across multiple Rs or sectors (for example, between reuse and refurbish, or agri-food and packaging). In these cases, classification relied on the dominant focus described in the source, meaning some overlap or ambiguity is inevitable despite consistent application of definitions.
· The short delivery window restricts the depth of review. The 8-week timescale limits the breadth and depth of searching, meaning this is a rapid scoping rather than a systematic assessment.
· The use of AI-assisted searches improves efficiency but has inherent limitations. AI tools may not capture all relevant material, particularly in specialist or paywalled databases, and may introduce bias depending on how parameters are set. To address this, complementary manual searches were conducted, and sector-specific repositories (such as industry reports and proprietary databases where access was available) were reviewed manually in full. All evidence identified through AI was verified directly before inclusion, with manual entry into the framework ensuring interventions are consistently read, coded, and checked. Blended approaches such as this balance speed with reliability while maintaining transparency on the method used.
· The availability of impact evidence remains limited. Many interventions, particularly pilot and small-scale trials, lacked robust evaluation data. As a result, evidence of measurable environmental or material outcomes remains partial, and effectiveness is often inferred rather than demonstrated.
· Assessments of transferability are partly interpretive. Evidence rarely tests transferability across sectors, and the timescale did not allow for detailed research into transferability, so judgements are based on plausibility rather than proven outcomes. This was mitigated by coding transferability cautiously and clearly distinguishing tested evidence from assumptions.
· The quality and comparability of sources vary considerably. Academic studies often provide robust data, while grey literature and industry reports may be anecdotal or lack metrics. This was mitigated by using a trusted strength of evidence rating to indicate confidence in the evidence base for each intervention.
[bookmark: _heading=h.m9m9flqcdob5]5. Opportunities and Recommendations
The mapping highlights a circular economy landscape that is active but fragmented, dominated by consumer-facing and downstream interventions rather than systemic shifts in production, material use, and infrastructure. Most current activity focuses on redesigning products and packaging, or on segmented reuse and repair models within established value chains, reflecting a maturing commercial environment but not yet a transformative one that adopts changes that apply to the whole value chain (Global Plastics Policy Centre, 2024b; UNEP, 2023). The following opportunities identify where progress could be deepened and aligned to the more systemic changes needed to deliver a circular economy.

1. Strengthen upstream drivers of circularity. Across all sectors, most activity targets mid- or down-stream circularity rather than earlier interventions that prevent waste generation altogether. The evidence shows very few initiatives tackling material innovation, production processes, systems level reuse operations, or design for disassembly, even in resource-intensive sectors such as construction, chemicals, and agri-food. Strengthening upstream interventions would help address material use before products reach the market, reducing dependency on downstream efficiency measures. Expanding support for redesign, modular manufacturing, and design-stage traceability could enable circularity to be embedded earlier in product lifecycles, where the greatest potential resource savings lie. Future research could explore how resource efficiency measures interact with higher-order Rs, particularly in sectors where circularity remains constrained by technical or regulatory barriers, such as construction or transport.
2. Strengthen resource efficiency and material productivity within circular economy strategies. Most circular economy activity in the UK focuses on keeping materials in use for longer rather than reducing how much is produced in the first place. The evidence shows few examples of measures that aim to slow overall material throughput, and these approaches remain limited partly because current incentives and metrics still reward recycling and material recovery rather than reduced input. Shifting emphasis toward resource efficiency and secondary material use would enhance economic productivity while limiting the need for primary extraction. This includes promoting circular business models such as repair, refurbishment, and remanufacture that maintain economic activity and employment without increasing material throughput. Building domestic capability for these higher-R activities, particularly in sectors with high import dependency such as textiles, offers opportunities for value creation and resilience through reuse, repair, and recycling infrastructure.
3. Bridge the gap between pilot and commercial deployment. The analysis shows very few pre-commercial interventions, indicating that early-stage research is not being adequately translated into market-ready solutions. Mechanisms that bridge this gap through blended finance, procurement commitments, and partnership between public and private actors could accelerate the scaling of high-potential innovations, such as deposit return infrastructure or remanufacture systems (Northen et al., 2023).
4. Scale up reuse systems as a priority pathway for waste reduction. Reuse offers one of the most direct and proven routes to reducing waste and emissions, particularly in packaging (Global Plastics Policy Centre, 2023; Ellen MacArthur Foundation, 2025). Despite growing evidence of environmental and economic benefits, progress remains slow due to fragmented infrastructure, lack of national standards, and limited policy alignment (Awino & Apitz, 2024). Research shows that reuse systems achieve the greatest impact when designed for interoperability and supported by clear regulatory and fiscal incentives (March et al., 2025; Northen et al., 2023). Integrating reuse targets into extended producer responsibility, public procurement, and packaging regulations would accelerate adoption and deliver measurable reductions in single-use waste (Dalhammar, Machacek, & Mont, 2021).
5. Improve transferability across sectors. Low transferability remains a structural challenge for scaling circular economy action and achieving policy coherence across sectors. Many interventions are highly context-specific, designed for the material and regulatory characteristics of a single sector. Programmes that promote transferable models such as shared logistics, repair infrastructure, leasing and subscription systems, and digital tracking could enable faster diffusion of circular interventions. Evidence from reuse and refill policy work in Europe suggests that transferable systems thrive when supported by shared standards, cross-sector learning platforms, and investment in shared enabling infrastructure (March et al., 2025). Further research could help identify which intervention types and enabling conditions have the greatest potential to translate effectively across different material systems and value chains.
6. Strengthen evidence on outcomes and impact. Across sectors, many interventions report activity rather than impact, with few systematically measuring reductions in material throughput or emissions. Developing a consistent national framework for assessing circular economy outcomes would allow for more meaningful comparison and policy learning. Evaluation approaches that incorporate both environmental and socio-economic indicators would also help link circularity efforts to broader policy objectives such as decarbonisation and just transition (Global Plastics Policy Centre, 2024b).
7. Align financial and regulatory incentives with circular outcomes. Current policy continues to favour waste management and recycling rather than reduction and circular value retention, which can lead to investment and innovation being directed towards end-of-pipe solutions rather than systemic prevention. Reforming VAT and procurement rules to favour repair and reuse, embedding circular criteria in industrial and trade policy, and expanding extended producer responsibility instruments can shift the incentive structure away from solely supporting recycling and towards reducing material input and retaining value (Schröder & Raes, 2021; OECD, 2025).
8. Support SME and community participation in circular infrastructure. SMEs and local actors remain a vital but under-supported component of the UK’s circular economy ecosystem. Many of the most innovative interventions identified, particularly in textiles and agri-food, originate from community-level or SME initiatives that operate without the scale or visibility of corporate programmes. Supporting regional circular economy hubs could provide shared access to logistics, repair facilities, and digital infrastructure, helping these smaller actors achieve greater consistency and impact at scale.
9. Prioritise gaps by potential impact. While evidence gaps are expected across such a broad and diverse set of sectors, understanding which missing interventions would deliver the greatest systemic impact would help target future research and funding. A structured prioritisation process could assess where addressing a gap (for example, in remanufacturing or refuse-based innovation) would yield the highest material savings, emissions reduction, or cross-sector benefit. This would help distinguish between gaps that are low consequence and those that represent missed opportunities for transformation.
10. Further research on intervention maturity and diffusion. While this mapping counted interventions equally across TRL and scalability classifications, future work could explore their relative market penetration to understand where interventions are achieving the greatest real-world impact. Analysing market share or adoption levels of full-market interventions would help to contextualise the maturity of circular models and identify where scaling efforts deliver the most value.
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[bookmark: _heading=h.c5ezic9dbw7w]Annex 1. Sector definitions and scope
This annex sets out working definitions for the priority sectors, including what is considered in-scope and out-of-scope for the purposes of this project.
Agri-food
Defined by Defra as “The system that produces, processes, packages, and distributes food. The agri-food sector has high levels of food and packaging waste, low nutrient efficiency, and significant environmental impacts.”
In scope:
· Agriculture, horticulture, aquaculture, fisheries.
· Food processing, manufacturing, packaging, and distribution.
· Interventions to reduce food and packaging waste, improve nutrient efficiency, redesign packaging and food systems.
Excluded from scope:
· Broader land use and ecosystem management not linked to food production.
· Energy crops and non-food biomass.
· Nutrient cycles unrelated to food (such as fertilisers for biofuels).
Built environment
Defined by Defra as “The construction sector is a particular focus for the built environment, especially materials and products that are used for infrastructure and retaining material value over time.”
In scope:
· Construction materials (concrete, steel, timber, composites).
· Products for buildings and infrastructure (fixtures, fittings).
· Retrofitting, modular design, and circular construction practices.
Excluded from scope:
· Urban planning or spatial planning not tied to material/product circularity.
· Broader housing policy or land use unrelated to construction materials.
Chemicals and plastics
Defined by Defra as “We refer to chemicals and plastics as two separate sectors within an integrated industry. Although often considered separately, chemicals and plastics are closely linked; plastics are made from polymers, formed by connecting smaller chemicals.
“Plastic” means a material made wholly or partly of synthetic polymers, chemically modified natural polymers, or polymers derived from bio-based feedstocks through chemical transformation, including additives, that can be shaped during processing and serves as a main structural component of a product. This includes thermoplastics, thermosets, elastomers, and composites, and excludes unmodified natural polymers, non-polymerised fibre-based materials (such as paper, cotton, or wool).”
In scope:
· Plastics (thermoplastics, thermosets, elastomers, composites), additives, and polymer feedstocks.
· Chemical processes that enable sustainable plastics or circular design.
· Focus on defossilisation, bio-based feedstocks, plastic packaging, and polymer innovation.
Excluded from scope:
· The entire chemical sector (pharma, fertilisers, etc.) unless directly linked to plastics.
· General industrial chemistry not applied to materials or plastics.
Electrical and Electronic Equipment (EEE)
Defined by Defra as “Electrical products as a device that uses electricity to perform a task or convert electrical energy into other forms of energy, such as a microwave, toaster, blender, kettle or hair dryer. An electronic product is a device that stores, generates or transmits information in electronic form, such as a mobile phone, laptop, printer or earbuds. EEE are heavily reliant on critical raw materials and depend on imports for the UK EEE market.”
In scope:
· Household appliances (microwaves, blenders, kettles).
· Consumer electronics (phones, laptops, printers, earbuds/headphones).
· Critical raw material recovery, design for durability, repair, reuse, and remanufacture.
Excluded from scope:
· Industrial-scale equipment and heavy machinery.
· Military/defence electronics.
· Software and digital services without a material/equipment component.
Transport
Defined by Defra as “Transport can include systems and supply chains that move people and goods, from vehicles and infrastructure to materials and technologies behind them.”
In scope:
· Light vehicles (cars, vans) as the main focus.
· Logistics systems, public transport vehicles, and associated materials/components (eg batteries).
· Vehicle design for longevity, reuse/repair systems, remanufacturing of parts.
Excluded from scope:
· Large-scale infrastructure (airports, ports, rail networks) unless tied to circular material/product use.
· Aviation and shipping except where evidence clearly relates to transferable practices.
Textiles
Defined by Defra “as encompassing the entire value chain, including clothing, fibres, furniture and technical textiles, or where it is a major contributor to the final product.”
In scope:
· Apparel, home textiles, technical textiles (eg. automotive, medical), furniture textiles.
· Fibre innovation, reuse/resale, repair, remanufacturing, and recycling avoidance.
Excluded from scope:
· Leather, paper, and other non-fibre materials unless directly blended with textiles.
· Broader fashion retail trends without a circular materials link.
[bookmark: _heading=h.rayc2uwaz9ew]

[bookmark: _heading=h.igm22b9f677]Annex 2. Definition of the Rs
For consistency in this project, we propose using the 7 Rs above recycling (Refuse through Repurpose), with Recycle as a boundary marker for clarity.
Annex 2, Table 1. Definitions of the Rs
	R
	Definition 

	Refuse
	Make product redundant by abandoning its function or by offering the same function with a radically different product (Kircher et al 2017)

	Reduce
	Increase efficiency in product manufacture or use by consuming fewer natural resources and materials (Kircher et al 2017)

	Reuse
	The repeated use of a product or packaging item for its originally intended purpose without significant modification. (Global Plastics Policy Centre, 2023)

	Repair
	Maintenance and return of a defective product to a usable state, so it can be used for with its original function (Global Plastics Policy Centre, 2024a) 

	Refurbish
	Return a product to good working order. This can include repairing or replacing components, updating specifications, and improving cosmetic appearance (Reike et al., 2018)

	Remanufacture
	Re‑engineer products and components to as‑new condition with the same, or improved, level of performance as a newly manufactured one (Ellen MacArthur Foundation, 2024).

	Repurpose
	Use discarded product or its parts in a new product with a different function (Kircher et al., 2017)

	Recycle (boundary point)
	A resource recovery method involving the collection and treatment of a waste product for use as a raw material in the manufacture of the same or another product (Ellen MacArthur Foundation, n.d.).



[bookmark: _heading=h.huvce8gx6594]

[bookmark: _heading=h.kv6acb4iyphu]Annex 3. Definition of intervention types

Interventions identified through the mapping were grouped into seven categories to capture the different ways circularity is being advanced. These categories reflect whether the intervention primarily targets products, technologies, systems, business models, operations, policies, behaviours, or pre-commercial research.

Annex 3, Table 1. Definitions of intervention types with examples from dataset
	Category
	Definition
	Examples from dataset (see framework of interventions)

	Product innovation
	Design or modification of a material, product, or packaging to reduce resource use, extend lifespan, or replace virgin materials.
	Fussy refillable deodorant, Lucozade bottle redesign, Notpla seaweed packaging, reusable milk bottles.

	Technology development
	Creation or application of new or improved technologies enabling circularity such as digital tools, AI, advanced recycling, or repair technologies.
	Winnow food waste AI, enzyme-based textile recycling, hydrothermal recycling, robotics repair services.

	System or infrastructure change
	Establishment of new collection, return, or logistics systems to support circular flows.
	Deposit return schemes, Loop reusable packaging system, JLR reuse of industrial equipment.

	Business model innovation
	Introduction of new ways to deliver value that promote reuse, sharing, or extended product life.
	Hirestreet rental platform, Fat Lama lending marketplace, SOJO repair app, Toast Ale bread-to-beer model.

	Operational or process efficiency
	Internal company or supply chain changes that reduce material use or waste without changing the end product.
	Tesco 4R strategy, JLR industrial reuse drive, Sainsbury’s best-before label removal.

	Policy, regulation, or standard
	Interventions that involve formal rules, voluntary standards, or industry agreements that drive circular practices.
	Change in VRS beam design standards, government-funded reuse pilots, material passporting in construction.

	Consumer engagement and behaviour change
	Campaigns, platforms, or programmes aimed at shifting consumer or community practices toward circular behaviours.
	Refill campaign, Love Not Landfill, Restart repair cafes, repair training initiatives.

	Research and innovation (pre-commercial)
	Fundamental or early-stage research exploring new materials, technologies, or system designs with circular potential.
	EPSRC sustainable construction project, enzyme valorisation of textile waste, EV battery remanufacture blueprint.




[bookmark: _heading=h.eejko8345mpe]Annex 4. Transcript of Copilot AI search

The following transcript documents the CoPilot AI-assisted searches conducted during the evidence mapping phase. It records the search parameters, prompts, and outputs used to identify relevant interventions by sector and R, providing transparency on how AI tools were integrated into the evidence collection process.


User:
“Im aiming to map the current circularity landscape and remaining evidence gaps for areas above recycling in the circularity ladder. The main aim is to conduct a review of circular developments in research and innovation settings that have been undertaken in areas above recycling in the circularity ladder to identify: Activities that have taken place across the five sectors outlined, evaluation of success of these activities. Consider activities that have occurred as a result of public and private investment
From this overview, I would like to programme you to be able to find literature that showcases evidence of these activities. However I want you to only find evidence that fits in scope of the definitions of the sectors and "R's" that are above recycling. Please note that this is a UK only context. Please only find the literature for me to review. I will review the sources manually to ensure accuracy. Use academic literature, industry reports, case studies and UKRI reports. Include at least 10 examples. I would like the results grouped by sector, R-strategy”


Copilot:
“I’m ready to support you in mapping the UK’s circularity landscape above recycling, focusing on the five defined sectors and the R-strategies above recycling.
Just to confirm before you provide the definitions:
Scope Recap
· Geography: United Kingdom only
· Sectors: Agri-food, Built Environment, Chemicals and Plastics, Electrical and Electronic Equipment (EEE), Transport
· R-Strategies: Only those above recycling in the circularity hierarchy:
· Refuse
· Reduce
· Reuse
· Repair
· Refurbish
· Remanufacture
· Repurpose
· Sources: Academic literature, UKRI reports, industry reports, and case studies
· Exclusions: No recycling (mechanical or chemical), no international examples
· Output: At least 10 in-scope examples of circular activities in research and innovation settings, grouped by sector, R-strategy
· You will: Manually assess sources
Once you provide the sector and R-strategy definitions, I’ll wait for your instruction to begin the search.”

User:
[Input sector definitions]
Co-pilot:
“The sector definitions are now clearly captured and will guide the filtering of literature. Here's a quick confirmation of what I’ve locked in so far:
Sector Definitions 
Each sector includes only in-scope activities and excludes broader or unrelated areas:
Agri-food: Food production, processing, packaging, and distribution — excluding non-food biomass and unrelated land use.
Built Environment: Construction materials and products — excluding urban planning and housing policy.
Chemicals and Plastics: Plastics and polymer-linked chemical processes — excluding general industrial chemistry and unrelated chemical sectors.
EEE: Household and consumer electronics — excluding industrial/military equipment and software-only services.
Transport: Light vehicles, logistics, and vehicle components — excluding aviation, shipping, and large-scale infrastructure unless clearly tied to circularity.
Textiles: Apparel, home, technical, and furniture textiles — excluding leather, paper, and fashion trends without material links.
Next, I’ll wait for your R-strategy definitions (Refuse, Reduce, Reuse, Repair, Refurbish, Remanufacture, Repurpose).”
User: 
[Input R definitions]
Co-pilot:
“Perfect — I’ve now captured your full framework:
Summary of Search Parameters
· Geography: UK only
· Sectors: Agri-food, Built Environment, Chemicals & Plastics, EEE, Transport, Textiles
· R-Strategies: Refuse, Reduce, Reuse, Repair, Refurbish, Remanufacture, Repurpose
· Sources: Academic literature, UKRI reports, industry reports, case studies
· Output: At least 10 examples of in-scope circular activities in research and innovation settings grouped by sector, R-strategy
· You will: Manually assess sources 
· I will: Only return literature and evidence that fits your scope”
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Sector/R Combo  Refuse Reduce Reuse Repair Refurbish Remanufacture Repurpose Recycle Total

Agri-food 0 8 3 0 0 0 6 0 17
Built Environment 0 1 3 1 3 1 0 0 9
Chemicals & Plastics 6 6 6 0 0 0 2 4 24
EEE 0 1 1 6 3 0 0 1 12
Transport 0 0 3 1 4 2 2 1 13
Textiles 1 2 8 6 1 1 4 4 27

Total 7 18 24 14 1 4 14 10




