
              

City, University of London Institutional Repository

Citation: Greenwood, S. & Reynolds, C. Fruit and Vegetables on the loose - is going 

packaging-free the answer to the UK’s plastics waste problem?. . 

This is the preprint version of the paper. 

This version of the publication may differ from the final published version. 

Permanent repository link:  https://openaccess.city.ac.uk/id/eprint/29958/

Link to published version: 

Copyright: City Research Online aims to make research outputs of City, 

University of London available to a wider audience. Copyright and Moral Rights 

remain with the author(s) and/or copyright holders. URLs from City Research 

Online may be freely distributed and linked to.

Reuse: Copies of full items can be used for personal research or study, 

educational, or not-for-profit purposes without prior permission or charge. 

Provided that the authors, title and full bibliographic details are credited, a 

hyperlink and/or URL is given for the original metadata page and the content is 

not changed in any way. 

City Research Online:            http://openaccess.city.ac.uk/            publications@city.ac.uk

City Research Online

http://openaccess.city.ac.uk/
mailto:publications@city.ac.uk


Pre-print, Submitted to Sustainable Production and Consumption Feb 2023 

Fruit and Vegetables on the loose - is going packaging-free the answer to the UK’s plastics 
waste problem? 

Sarah Greenwood a, b (Corresponding Author) 

Christian Reynolds c 

a Grantham Centre for Sustainable Futures, University of Sheffield, Sheffield S3 7RD, United 
Kingdom sarah.greenwood@sheffield.ac.uk  

b Department of Chemistry, University of Sheffield, Sheffield S3 7HF, United Kingdom 

c Centre for Food Policy, City, University of London Christian.reynolds@city.ac.uk 

 

Keywords: Packaging, Fresh Produce, Loose Produce, Plastics, Policy coherence, Food waste 

 

Abstract 

The UK fresh produce sector (fruit and vegetables) uses 38 kt of plastic consumer packaging 
per year and is the fifth largest product category for the creation of plastic waste in the UK. 
The recycling rate for plastic packaging (pots, tubs and trays, and flexibles) used in the 
category is less than one third with the remainder going to landfill or incineration. One way 
of addressing this is to sell fresh produce loose. This review paper takes a mixed approach of 
a literature search of historical loose produce trials, a plastic packaging policy and food waste 
policy coherence analysis, and a supermarket store audit. The results present the trials in 
context with developing legislation and consumer campaigning. They are also used to check 
progress against UK Plastics Pact (UKPP) targets and alignment with Courtauld 2030 and SDG 
12.3 (which have food waste reduction targets). Grey literature on historic trials 
demonstrates that food waste is created within the supply chain, particularly in store, and 
needs to be managed, highlighting the tension between the reduction of plastics waste and 
the reduction of food waste. Supermarkets’ plastics policies are shown to be generally in line 
with each other and the Pact, individual plastic policies, however, vary considerably. Retailers’ 
food waste policies are aligned with each other and with Courtauld 2030 and SDG 12.3. 
However, the outcomes of the UKPP are not aligned to those of Courtauld 2030 and SDG 12.3. 
This incoherence is being mitigated through the caveat ‘where shelf-life is unaffected in the 
UKPP targets to begin to harmonise the removal of consumer packaging from fresh produce 
in the UKPP. For the removal of consumer packaging from fresh produce to continue, food 
waste in the supply chain, the amount of transit packaging used, and consumers’ acceptance 
of buying unpackaged fresh produce must be considered. The availability of more accurate 
waste data and the application of techniques such as discrete event simulation modelling, 
combined with LCA will facilitate this. 

 

1. Introduction 

Of the 8.3 billion tonnes of plastic that has been manufactured to date only 9% has ever 
been recycled and 12% incinerated. The remainder still exists as waste, either in Landfills or 
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the natural environment and is expected to reach 12 billion tonnes by 2050 unless action is 
taken (Geyer et al., 2017). Packaging accounts for 46% of plastic waste generated worldwide 
(Basel Convention, 2020). 

In the UK, 2.4 million tonnes of plastic packaging is placed on the market each year. 
Consumer packaging for the Fresh Produce category (fresh fruit and vegetables) accounts 
for 38 kt of this, the fifth biggest category for waste after Milk (83 kt), Water Drinks (80 kt), 
Soft Drinks (49 kt) and Juices & Cordial (43 kt) ((Thomson et al., 2018)).  

The plastic packaging used for fresh fruit and vegetables consists of pots, tubs and trays 
(PTT), which includes punnets, typically made from PET or PP, and film used as lidding or to 
make bags, typically PE, PP or PET depending on the application (SUEZ, 2021). According to 
the plastics recycling charity RECOUP, only one third of pots, tubs and trays and just 7 
percent of plastic films were collected from households for recycling in 2018, the remainder 
being sent to landfill or incineration. This compares to 59 percent for plastic bottles, used 
for Milk and Soft Drinks (Morgan et al., 2020). The Fresh Produce category is therefore one of 
the biggest challenges in terms of packaging waste management, and this is compounded by 
consumer pressure – press articles often question the need for plastic packaging on fruit 
and vegetables (Dewdney, 2018; Poulter, 2006) and pressure groups campaign for its removal 
e.g. Surfers Against Sewage (2018). 

There are a number of possible solutions to reduce the amount of consumer single-use 
plastic packaging waste. One solution in this instance could be the elimination of consumer 
packaging altogether by selling fresh produce loose. Whilst this may seem ambitious, the 
French government introduced a law banning plastic packaging on most fresh produce in 
January 2022 (French Government, 2021) and the Spanish Government have announced 
draft legislation for implementation in 2023 (Spanish Government, 2021) (BBC News, 2021). 
WRAP (the Waste and Resources Action Programme) announced in December 2021 that 
packaging for fruit and vegetables will be next in line for investigation for elimination as 
‘unnecessary packaging’ via the voluntary agreement the UK Plastics Pact (Quinn, 2021) and 
expanded on this in guidelines issued in February 2022, following trials on the home-life of 5 
produce items sold loose versus packaged (WRAP, 2022a). As of 2023, all but one of the UK’s 
large supermarket retailers are members of the UK Plastics Pact (UKPP). Other than the 
UKPP goals, all have different approaches to plastics and packaging highlighting the 
fragmented multilevel policy landscape. Likewise, UK retailers are sensitive about publicly 
sharing information on their single-use plastic packaging waste reduction initiatives and 
trials. Several in-store trials have been performed by UK retailers in recent years to sell more 
fresh produce loose. Whilst basic information on (some) of these has been reported in trade 
publications, it has not been possible to find any published academic research on the 
subject of single-use plastic packaging (the review by (White and Lockyer, 2020) comes the 
closest). This hints at the lack of a coherent approach to sharing evidence on solutions to 
single-use plastic packaging waste, and the need for understanding of single-use plastic 
packaging waste in a wider food systems context (as identified by (Zhang et al., 2022)). 

The concept of policy coherence has been used to highlight and identity mutually 
reinforcing policies that create synergies towards achieving agreed objectives and to avoid 
(or minimize) negative outcomes in other policy areas (Nilsson et al., 2012). Policy 
coherence has been used as a method in food policy analysis to examine food security and 
nutrition issues (Thow et al., 2018), or to examine the coherence of wider food system 



policy (OECD, 2021, 2016). Parsons and Hawkes (2019) highlight that policy incoherence 
across organisations in the food system often undermines the multiple objectives set in 
individual policies. However, there is a lack of plastic packaging policy coherence analysis.  

Instead, contemporary plastic packaging policy analysis has focused on analysis of multilevel 
actors (international, national and subnational) engaged in governance and policy 
development of plastics (Abril Ortiz et al., 2020). In particular, there has been analysis of 
multi-level development and coordination of plastic packaging and food policies through 
mechanisms such as extended producer responsibility schemes (Diggle and Walker, 2020) or 
voluntary agreements (Nunan, 1999). This establishment of multi-level voluntary 
agreements as governance and agenda setting tools may have led individual brands and 
company-level targets/policies around plastic packaging to be similar to national or global 
policies. This process can be referred to as policy “harmonisation”; the shifting of regulatory 
requirements or governmental (or institutional) policies of different jurisdictions to be 
similar or identical (Drezner, 2005; Majone, 2014). However, due to systems complexities, 
policy harmonisation does not occur evenly. This lack of harmonisation may lead to a lack of 
coherence between different policies – again, this has not been explored in the plastic 
packaging literature. There is a gap in the academic literature reviewing the evidence on UK 
single-use plastic packaging waste, and packaging reduction trials related to fresh produce 
and food waste. Likewise, there are gaps related to policy coherence and harmonisation of 
plastic packaging policy. This paper fills the research gap by reviewing grey literature to 
document the results of these trials, it then provides results of informal store audits to 
assess packaging formats and materials conducted in July 2021. The findings are then 
compared to supermarket packaging and food waste policies to highlight the harmonisation 
and coherence of the current situation with regards to the circularity of plastics in the fresh 
produce sector and how individual retailer policies fit in with UK Plastics Pact and Courtauld 
2030 targets. Our paper concludes by reflecting on the coherence and harmonisation 
impacts of these policy choices. 

 

2. Method 

A mixed approach has been taken to assess the current landscape of primary packaging 
used for fresh produce in UK supermarkets: 

i) Literature review: A literature search was performed between September 2021 and 
January 2022 covering both academic and grey literature. The platform Scopus was 
used to search for academic literature using the terms ‘loose produce’ and ‘loose 
produce and shelf-life’. An internet search was performed using google with the 
search terms ‘produce and shelf-life’ and ‘loose produce’ and ‘historic loose produce 
sales UK’. A useful source was the website of the UK trade magazine Packaging News 
with news items going back to 2007, the integrated search feature was used to 
search for ‘loose produce’. This search yielded just 15 references , including one 
academic paper (White and Lockyer, 2020), all listed in Table 1. Documents from iii) 
below were also searched for references to loose produce. Relevant UK legislation, 
voluntary agreements and high profile environmental campaigns have been 
reviewed and added to the timeline in figure 1 along with the dates of loose produce 
trials reported by retailers. 



 
ii) Store Audit: A store audit was held in three stores in July 2021 – a discounter, a mid-

range and a premium supermarket. The fresh produce sections were evaluated for 
general look and feel of the sales area, the amount and condition of the loose 
produce on sale, the type of secondary packaging (crates etc.) and features of the 
primary packaging used in relation to the UK Plastic Pact targets (materials, formats, 
colours etc.). Table 2 shows the checklist used and observations made in the stores. 

 
iii) Policy harmonisation and coherence analysis: Between the 15th and 17th Feb 2022, 

a Google search from a private window was performed for packaging and food waste 
policies. The search terms were ‘[name of retailer] and packaging policy’ and ‘[name 
of retailer] and food waste policy’ and results are saved in the Supplementary 
Information - (Greenwood, 2022a). A total of 98 web pages and downloadable 
documents of interest were saved in (Greenwood, 2022b). Key information was 
extracted and added to 2 spreadsheets in the supplementary information 
(Greenwood, 2022c), a summary version of which is shown in Table 3. The 
information from each retailer was compared with the targets of the UK Plastics Pact 
and Courtauld 2030. The Packaging and Plastics documents were also searched for 
the terms ‘hygiene’ ‘safe*’, ‘protect*’, ‘convenien*’ and ‘food waste’. This was to 
investigate the framing of specific terms related to packaging and provide further 
rational for instances of incoherence between different supermarkets.  

 

3. Results 

3.1 Literature Review – the functions of packaging, the current landscape and trials to date  

3.1.1 The functions of packaging 

Packaging can be described as ‘’a co-ordinated system of preparing goods for transport, 
distribution, storage, sale and use’’ Its functions can be divided into the technical 1) to 
contain the goods, and 2) protect and preserve them, and for marketing purposes – to 
communicate to the individual in order to 3) inform and sell to them, and 4) to provide a 
level of convenience, e.g. through optimum pack sizes or resealability etc. (Soroka et al., 
1996). The removal of the packaging from a product therefore not only affects the amount 
of packaging waste created, but could potentially have additional environmental, social and 
financial impacts. E.g. it could affect the food safety of the product, having an impact on 
shelf life and hence the creation of food waste along with its associated carbon dioxide 
emissions. There could also be a negative impact on product sales through the loss of a 
communication channel with potential customers and the value-added features that 
packaging can provide.  

3.1.2 The current landscape 

Independent estimates of the amount of fresh produce sold loose in the UK compared to 
packed have only recently become available. In 2018 the British Growers Association 
released the headlines of a survey they had conducted – that 49 percent of fresh produce 
items were sold in ‘plastic wrap’ and just 15.5 percent sold loose. The data (3000 lines) was 
collected from a representative sample across all sectors of retailers, and considered 



country of origin, packaging and price information (Refrigerated and Frozen Foods, 2018). For 
the report Checking Out on Plastics III, major UK retailers self-reported the proportion of 
fruit and vegetables sold loose versus pre-packaged (Environmental Investigation Agency; 
Greenpeace, 2021). The percentages are a little higher than for the Growers Association 
survey working out as between approximately 17 and 19 percent when market share is 
taken into account (Statista;Kantar Worldpanel, 2022) (and a figure of 15-20% assumed for 
one large retailer who did not self-report). The figures for 2019 are shown in Table 1 
alongside market share. 



 

Table 1. Loose Fresh Produce sales percentages and historic trials listed by retailer. 

Retailer % of market share (all 
groceries)** 

Percentage of F+V sold 
loose* 

Trials of loose F+V  Results reported? 

Tesco 27.3 17.0 2019 (Edie.net, 2019)  No 

Asda 14.9 
 

- 
 

2007 (Packaging News, 2007; 
Wells, 2008). A loose produce 
trial in Southport store 
expanding to 4 other stores. 
 
 
 
 
 
 
2017 – pre-packaged only  
 
 
2020 (Asda, 2020) 

‘’in-store spoilage rates 
doubled to approximately 6% 
caused by acceleration of the 
ripening process; produce 
becoming damaged and not 
subsequently purchased; and 
the practical difficulties of 
keeping track of stock 
rotation.” (Wells, 2008) 
 
Abandoned (Paterson, 2017) 
 
No 
 

Sainsbury’s 15.3 22.0 No trials announced ‘’Plastic has already been 
removed from organic 
bananas, easy peeler citrus 
fruit and single loose 
cauliflowers and brassicas’’ (9) 
in Supplementary Information 
(Greenwood, 2022b) 



Morrisons 10.4 24.4 2018 (WRAP, 2021). 10-month 
trial in 3 stores 

Initial waste levels 2.7 times 
higher than normal but brought 
back to normal through store 
process and management 332 
of 497 stores in 2021(Perkins, 
2021; WRAP, 2021). 

Aldi 

 

7.9 19.0 2019 - extended a trial already 
running in Scotland on 5 loose 
produce lines to other areas of 
the UK (cabbage x 4 and Cauli) 
(Wells, 2019) 

In September 2020 start selling 
loose produce lines in 77 stores 
by the kg. (Searle, 2020). 

No update.  

Co-op 6.2 15.0 No trials announced other than 
Single-item trial on Cucumbers 
c. 2018 (White and Stanmore, 
2018) 

‘’The [supply chain] waste on 
wrapped over the 4 weeks 
averaged 1.33% and 
unwrapped 4.77% (White and 
Stanmore, 2018) 

Lidl 5.7 17.0 No trials announced. Nothing reported, other than 
introduction of reusable 
produce bags for existing loose 
(62) in Supplementary 
Information (Greenwood, 
2022b) 



Waitrose 5 20.0 2019 ‘Unpacked trial’ (John 
Lewis Partnership, 2021) 

They reported “Some in-store 
food wastage” at the start of 
the trial, but confident scope 
for overall reduction of 
greenhouse gas emissions. 
Plastic reduced, customer 
feedback that some products 
loss of quality. Most 
comprehensive assessment of 
GHG emissions (John Lewis 
Partnership, 2021). 

Iceland 2.1 3.0 2019 Loose trial in one store 
(Liverpool) 35 lines sold loose 
and 27 in ‘plastic-free’ 
packaging. Loose fruit and 
vegetables offered at a cheaper 
price than pre-packed (Iceland 
Foods Ltd, 2019) 

Trial abandoned quoting loss of 
sales of 30% (Barrie, 2019) 

Occado 1.4 0.01 - - 

M&S Part of ‘other multiples’ 1.9 5.0*** 2019 - Trial in Tolworth store 
with trained greengrocers to 
offer customers advice (M&S, 
2019) 

(Also a single-product study on 
apples – 2003 (White and 
Stanmore, 2018)  

‘’.. we’ve rolled out over 70 
loose produce lines following a 
successful trial at our Tolworth 
store, and we’re continuing to 
trial an additional 25 loose 
product lines at our test-and-
learn renewal stores.’’ ((27) in 
Supplementary information 
(Greenwood, 2022b) 

*EIA / Greenpeace figures self-reported by retailers, Asda did not report **June 2019 (Statista; Kantar Worldpanel, 2022) ***M&S figure



3.1.3 Trials to date 

Several trials have been run at store level by UK retailers, however it has not been possible 
to find published academic literature on these. Trials where (at least some of) the results 
have been made public by other means include from Asda (Packaging News, 2007), 
Morrison’s (Perkins, 2021; WRAP, 2021), Iceland (Barrie, 2019) and Waitrose (John Lewis 
Partnership, 2021). Others have stated that they have or intended to perform trials, but 
have not published the results (e.g. Aldi (Searle, 2020; Wells, 2019). Table 1 contains a 
summary of these trials and Figure 1 shows a timeline of trials alongside notable legislation, 
commitments and campaigning. 

Asda were one of the first retailers to trial selling produce loose in 2007 in five stores. This 
was during a period of public concern with plastic packaging, including high profile 
campaigning from the UK Women’s Institute (Poulter, 2006) For context, this was also 
around the time of the first Courtauld Commitment (WRAP, 2022b). In a news item Asda 
reported that the trial was unsuccessful - in-store spoilage rates doubled to approximately 
6% caused by “acceleration of the ripening process; produce becoming damaged and not 
subsequently purchased; and the practical difficulties of keeping track of stock rotation’’ and 
that many customers “preferred to buy packaged produce” for reasons of convenience and 
hygiene (Wells, 2008).  

More than a decade later, around the time of a subsequent wave of plastic dissatisfaction 
often termed the Blue Planet Effect (BBC, 2017; Gell, 2019), and the introduction of the UK 
Plastics Pact, UK retailer Morrison’s began a comprehensive 10-month trial in three stores. 
The project evaluation report states initial waste levels were 2.7 times higher than normal, 
but this was brought back to average levels through improvements to store process and 
management (WRAP, 2021). Their intention was to roll out to a total of sixty stores with the 
potential to save 156 tonnes of plastic waste. The Grocer reported in 2021 that Morrison’s 
had dedicated loose produce areas in 63 stores in 2019 and that in 2020, 332 of their 497 
stores included loose produce (Perkins, 2021). It was reported that in a customer survey as 
part of the trial 75% of customers preferred to buy fresh produce loose (WRAP, 2021). 

Iceland Foods Ltd, who famously declared they would rid their supermarkets of all plastic 
packaging by 2023 (BBC News, 2018), abandoned a 2019 trial quoting a loss in sales of 30% 
stating “What people want is pre-packaged convenience. Lots of people pop in and spend 
small amounts of money. We need to keep prices low and the trial cost us more in the end.” 
ending with a resolution to use this as a learning experience and try again in the future 
(Barrie, 2019; Iceland Foods Ltd, 2019). 

Loose produce formed part of the wide-ranging Unpacked trial in Waitrose in the Botley 
Road, Oxford store starting in 2019. As with the other retailers, Waitrose reported that 
some in-store food wastage went up at the start of the trial (due in this case partly to 
‘ordering too much pre-packed soft fruit’) but they do not detail the value that this levelled 
off to. They considered the trial a success in the reduction of the amount of plastic waste 
generated and they seem confident that there is scope for overall greenhouse gas 
reduction. Customer feedback included that there was a loss of quality of some of the naked 
products and Waitrose reported that it was likely that customers would return to the 
packaged version if this was the case (John Lewis Partnership, 2021). Out of all the trials by 
retailers that publicly reported their results, Waitrose appear to have performed the most 
detailed greenhouse gas emissions analysis, stating that more work is required to confirm 
total carbon savings as they have only anecdotal evidence that carbon is reduced in the 
home from being able to purchase the exact amount required and thus reducing waste in 
the home.  



Other retailers that stated an intention to run trials but did not report detailed results 
included M&S, Tesco and Aldi (Edie.net, 2019; M&S, 2019; Searle, 2020) – see Table 1 for a 
summary. 

Investigating a move in the opposite direction, Asda provoked internet outrage by 
experimenting with selling only pre-packed produce in 2017 (Paterson, 2017). Perhaps 
learning from this, they started to investigate loose produce again in a store dedicated to 
trialling sustainable initiatives (Asda, 2020). 

 

 

3.1.4 Legislation and Voluntary Pacts 

Key legislation and dates of introduction are shown in Figure 1. The most significant 
legislation relating to plastic packaging in the UK currently is the Packaging Essential 
Requirements regulations (legislation.gov.uk, 2015) and the Producer Responsibility 
Regulations (Packaging Waste) (legislation.gov.uk, 2007) which both originate from the EU’s 
Packaging Essential Requirement Regulations of 1994 (European Union, 1994). These laws are 
no longer seen as fit for purpose as household recycling rates have plateaued, so legislation 
is currently being updated both in the EU and the UK. In 2018 the EU adopted a European 
Strategy for plastics (European Commission, 2022a) and the UK launched its 25-year 
environment plan (gov.uk, 2018a) and the Resources and Waste Strategy for England (gov.uk, 
2018a). Equivalent strategies exist or are in development for all UK nations (Scottish 
Government, 2016; UK Governments, 2020; Welsh Government, 2021). Following the 
announcement of the 25-year environment plan consultations have subsequently taken 
place on several proposed regulations which would help the drive towards a circular 
economy. These include a plastics packaging tax (implemented in April 2022) (HM Revenue 
and Customs, 2022) a deposit return scheme (DRS) for drinks bottles, Extended Producer 
Responsibility (‘the producer pays’), an overhaul of the producer responsibility regulations 
(DEFRA, 2022), standards for bio-based, biodegradable and compostable plastics, and the 
consistency of collection of waste packaging from households across the UK. The 25-year 
plan has the specific target of ending all avoidable plastic waste by 2042. 

The UK Environment Bill was announced in 2018 to replace EU environmental legislation 
post-Brexit and as a vehicle to implement the 25-year plan (Harvey, 2021), becoming law as 
the Environment Act in Nov 2021 (gov.uk, 2021).  

In March 2022, the United Nations Environment Assembly (UNEA-5) adopted a mandate 
calling for the development of a global treaty on plastics with a target for adoption of 2024 
(UNEP, 2022) and in November 2022 the EU issued a draft update of the 1994 Packaging and 
packaging Waste Directive (EU, 1994; European Parliament, 2022). 

Running in parallel to the work on legislation, there have been several voluntary 
commitments to reduce packaging and food waste (WRAP, 2022c). The first of a series of 
Courtauld Commitments, administered by the charity the Waste and Resources Action 
Programme ran from 2005 to 2009 and addressed food and packaging waste. The packaging 
aspect was for all packaging materials and concentrated solely on packaging weight 
reduction. Courtauld 2030 does not include packaging, instead this is covered by the UK 
Plastics Pact (WRAP, 2018), launched in 2018, which focusses on plastics only; 

3.1.4.1 The UK Plastics Pact 

The UK Plastics Pact (WRAP, 2018) was introduced in May 2018. A voluntary target, 
signatories agree to aim to the following targets for the end of 2025: 



1. Eliminate problematic or unnecessary single-use packaging through redesign, innovation 
or alternative (reuse) delivery model. 
2. 100% of plastics packaging to be reusable, recyclable or compostable. 
3. 70% of plastics packaging effectively recycled or composted. 
4. 30% average recycled content across all plastic packaging.  

 

3.1.4.2 Courtauld 2030 

Courtauld 2030 (WRAP, 2022d) is a voluntary agreement led by WRAP that is focused on 
reducing food waste, cutting carbon and protecting critical water resources. It has built on 
previous voluntary agreements since The Courtauld Commitment, or Courtauld 1, which was 
launched in July 2005. The packaging component of Courtauld 1, focussed solely on weight 
reduction, covering all materials (WRAP, 2022b), and was expanded in scope over additional 
agreements. The food waste target of Courtauld 2030 is aligned with the United Nations 
Sustainable Development Goal 12.3 on food waste (UN, 2022). The full set of targets are: 

For food waste: To deliver against UN SDG 12.3: a 50% per capita reduction in food waste by 
2030 vs the UK 2007 baseline (covering manufacture, retail, hospitality and food service, and 
household).  

For GHG emissions: To deliver a 50% absolute reduction in GHG emissions associated with 
food and drink consumed in the UK by 2030 (against a 2015 baseline). 

For water: 

With an overall target by 2030 that: 50% of fresh food is sourced from areas with sustainable 
water management (WRAP, 2022c).



Figure 1 – Timeline of the introduction of UK policy, voluntary commitments and environmental campaigns vs loose produce trials by UK retailers 

 Timeline 
data 

 Source 

Policy, commitments and campaigning  Produce trials  

    

Packaging Essential Requirements Regulations introduced 1994   (European Union, 
1994)) 

 …….   

Courtauld 1 (2005-2009) – Food and (all) Packaging waste reduction 2005  (WRAP, 2022b) 

Women’s Institute campaign against excess packaging 2006  (Poulter, 2006) 

 2007 Asda perform loose produce trial in 5 stores. In store waste increased. (Packaging News, 2007) 

 2008   

 2009   

Courtauld 2 (2010 to 2012) 2010  (WRAP, 2022b) 

 2011   

 2012   

Courtauld Commitment 3 (2013 to 2015) 2013  (WRAP, 2022b) 

 2014   

Courtauld 2025 launched (does not include packaging targets) 2015  (WRAP, 2022b) 

Packaging Essential Requirements Regulations (2015), a review of 1994 regulations issued 2015  (legislation.gov.uk, 2015) 

EMF publish 'Rethinking the Future of Plastics - A New Plastics Economy' 2016   (EMF, 2018) 

 2017 Asda trial pre-packed only and receive consumer backlash  (Paterson, 2017) 

Dec - BBC's Blue Planet II airs 2017  (BBC, 2017; Gell, 2019) 

Jan - UK Government launch 25-year environment plan  2018  (gov.uk, 2018a) 

Jan - The EU adopts a European strategy for plastics 2018  (European Commission, 2022a) 

April - UK Plastics Pact Launched 2018  (Wrap, 2020) 

 2018 June - Morrisons begin 10-month trial in 3 stores (Perkins, 2021; WRAP, 2021) 

July – UK Environment Bill Announced to implement 25-year plan and replace European regs 2018  (Harvey, 2021)) 

Oct - EMF introduce the New Plastics Economy Global Commitment 2018  (EMF, 2018) 

Nov - WRAP publish evidence review into homelife of wrapped and unwrapped produce 2018  (White and Stanmore, 2018) 

Dec - Resources and Waste Strategy for England launched (also Scotland Wales and NI have 
similar strategies - 2016, 2021 and 2020 respectively) 

2018  (gov.uk, 2018b; Scottish 
Government, 2016; UK 



Governments, 2020; Welsh 
Government, 2021) 

 2019 Jan - M&S announce trial at Tolworth 'Successful' (M&S, 2019) 

 2019 Feb - Iceland foods run a trial which they later abandon due to a loss in sales  (Barrie, 2019) 

 2019 March - Tesco announce they are running a trial (Edie.net, 2019) 

 2019 June - Waitrose begin 'Unpacked' trial 'inspired by blue planet II'* (John Lewis Partnership, 2021) 

 2019 June - Aldi announce trial in the North East on a small number of lines (Wells, 2019) 

July - EU Single Use Plastics Directive made law 2019  (European Commission, 2019) 

March - EU adopt the Circular Economy Action Plan 2020  (European Commission, 2020) 

Aug – Greenpeace‘s ‘Unpacked’ report calls for 50% reduction in plastic packaging by 2025t 2020  (Greenpeace, 2020) 

 2020 Oct - Asda Start New Trials (Asda, 2020) 

July EU single-use plastic directive comes into effect 2021  (European Commission, 2019) 

Nov – Environment Act (previously Bill) becomes law 2021  (gov.uk, 2021) 

Dec - Spain and France announce bans on plastic for fresh produce 2021  (French Government, 2021; 
Spanish Government, 2021) 

Feb - WRAP recommend removal of packaging from fresh produce where shelf life 
unaffected as part of UKPP 

2022  (WRAP, 2022a) 

March – UNEA 5.2 adopts a mandate calling for a global treaty on plastics 2022  (UNEP, 2022) 

March – UK Government sets target for kerbside recycling of plastic packaging films from 2027 2022  (DEFRA, 2022) 

April - UK Plastic Packaging Tax introduced 2022  (HM Revenue and Customs, 2022) 

Nov – EU propose revisions to the Packaging and Packaging Wates Directive 2022  (European Commission, 2022b) 

 2023   

Target for introduction of extended producer responsibility in UK 2024   (DEFRA, 2022) 

Target for adoption of UNEP Global Plastics Treaty  2024  (UNEP, 2022) 

Target for UKPP delivery 2025  (Wrap, 2020)) 

Target for kerbside collection of packaging films 2027  (DEFRA, 2022) 

 .......   

Target for Courtauld 2030 delivery (aligned with SDG 12.3) 2030  (WRAP, 2022c)) 



3.2 Store Audit 

In terms of the amount of loose fresh produce on sale, there was around 10% (estimated 
visually) in both the discounter and mid-range store. The premium store had a wider 
offering at approximately 15%. The quality of the loose product appeared as fresh as the 
pre-packed in all stores for most products.  

Lightweight giveaway bags were available in the discounter but not the mid-range store. 
The premium store had compostable giveaway bags, and both the mid- and premium stores 
had reusable bags for sale. All three stores had scales for customers to check the weight of 
what they intended to buy before purchase. 

The UK Plastics Pact recommends that certain difficult to recycle plastics are not used for 
consumer packaging – namely (non-infra-red-detectable) black plastic, PVC, Polystyrene and 
laminates combining different materials (Wrap, 2019). In all three stores where rigid plastic 
(‘rigids’ i.e. pots, tubs and trays) was used, this was almost all clear and probably PET. 
Mushroom trays were coloured, not black. There was no evidence of expanded polystyrene 
(EPS) in use (moulded pulp trays were seen in use in the premium store to protect the more 
delicate ripe and ready to eat lines). There seemed to be a heavier usage of rigid plastics in 
the premium store compared with the discounter and mid-range stores. Some products 
used a card tray instead of a plastic one – e.g. for tomatoes in the discounter and grapes in 
the premium store. 

The flexible packaging appeared to be mainly either LDPE or PP films. A couple of lines in the 
premium store were made from a compostable material. Throughout the three stores, cling 
film was used on some products (e.g. mushrooms, but it was not possible to tell if it was PVC 
or more easily recycled LDPE film from this visual inspection).  

Non-recyclable nets were in use in all stores for citrus and also, unusually, for tomatoes and 
peppers in the discounter store. 

The type of secondary packaging varied considerably store to store. The discounter used 
almost all single-use card crates, the mid-range store about 70% returnable black crates, 
and the premium store about 95% returnable plastic crates. The amount of refrigeration 
also varied; the discounter only refrigerated the high respiration or delicate products – 
bagged salad, mushrooms and soft fruit, whereas the midrange store was at 60% 
refrigeration and the premium store around 90%.  

Table 2 – Store audit notes  

Store Audit July 2021 15/7/21 15/7/21 16/7/21 

 Lidl Sainsbury's  Waitrose 

Look out for:    

    

General look and feel    

Layout- easy to navigate? Yes Yes Yes 

Gondola ends / features, No Special offers Organics, lovely herb display 

Amount of refrigeration High respiration rate salad 
only and mushrooms, soft 
fruit. 

~60% Almost all apart from potatoes 

Anything unusual card for some tomatoes No biggest range of exotic  

Organics - separate/ aside? None aside Separate 

    

Loose product    

Amount on sale approx. 10 % - mangoes, 
sweet potatoes, no loose 
onions (in nets) 

~10% ~15% 



Scales on site? Yes Yes Yes 

Availability of bags - material 
- messaging 

Yes, HDPE Reusable bags on sale sell reusables for £6 a pack, compostable 
single use available 

Does the loose product look 
fresh compared to 
packaged? 

Yes Yes mostly, a dodgy looking parsnip 

Are grapes sold loose? No No No - some in card punnets though 

    

Secondary (transit) 
packaging 

   

Amount of reusable crates vs 
single use (corrugate and 
plastic), 

All card 70/30 
Crates are black 

95% crates 
Crates are green 

Use of crate liners - materials 
(plastic, paper etc.) are any 
of these MAP. 

None Pulp trays for top-fruit, some 
plastic liners 

Loose apples - pulp, bags have bubble 
wrap. Lots of plastic liners. 
Carrots/parsnips look like they may be 
MAP liners 

In fixtures or on dollies All fixtures Fixtures except potatoes - stand 
alone 

All fixtures 

    

Primary /consumer 
packaging 

   

Amount of flexible packaging 
formats vs rigid – i.e. pots 
tubs and trays 

Rigids only used where 
absolutely necessary  

Rigids only used where 
absolutely necessary 

rigid plastics used a little more than for 
Lidl and Sainsbury’s on semi-prep, but all 
clear 

What are the flexibles - PP / 
PET / laminates / 
compostables? / Paper 

PP and PE bags. 'Bag on reel' 
prepacked format used for 
pears 

conventional plastics only (no 
paper or compostables) 

Mainly conventional, a small amount of 
compostable present - e.g. organic 
bananas. Avocados in cloudy looking bag, 
but this is 'recyclable at store'. 

What are the rigids? 
Materials, sealing, colour 

Almost all clear PET. PP used 
for mushrooms 

Mushrooms in coloured PP, 
other rigids clear, some card 

PET and PP, clear PET mainly , coloured 
PP for mushrooms 

Any unusual / innovative 
packs? 

Netting used for some toms 
and peppers Chillies in a 
resealable bag, card packs 
for some tomatoes 

Nothing unusual Nothing unusual 

Evidence of MAP Bagged salads / herbs only. 
herbs sold at ambient 

Bagged salad, some cut produce Bagged salad, some cut produce 

Resealable options - e.g. 
Parkside’s integral resealable 
label, strips, zips 

not much (see chillies 
above) 

Nothing unusual Nothing unusual 

    

Categories    

Prepared fruit and 
vegetables 

Nothing remarkable Nothing remarkable Nothing remarkable 

Fruit Soft fruit chilled in punnets 
with film lids - large vent 
holes 

Apples nearly all in 6 pack 
flowraps, very few loose. 
Bananas loose. Grapes uniform 
PET punnets with lidding film 

Nothing remarkable 

Exotic Fruit Nothing remarkable Nothing remarkable Nothing remarkable 

Vegetables inc. potatoes Nothing remarkable Swede still shrink-wrapped Nothing remarkable 

Salad Nothing remarkable British Cucumbers shrink-
wrapped and signposting to 
plastics recycling bin 

Nothing remarkable 

Herbs etc. Growing looked good, but 
bagged tired (sold at 
ambient) 

Nothing remarkable Nothing remarkable 

    

Look for examples where a 
product is sold in multiple 
formats as go along - 
comparisons? 

Plastic trays of snack 
cucumbers 

Nothing remarkable Nothing remarkable 

    

Notes Quality not great in some 
cases (warm weather and 
high proportion sold at 
ambient temp) 

Very few loose or dirty potatoes. 
Fresh new pots in fridge 

 



 Some nuts sold loose - serve 
yourself 

 

Old fashioned wire bin for markdowns, 
attractive wooden display to showcase 
fresh beets, fennel 
No expanded polystyrene trays - all 
moulded fibre now 

    

General notes Weather was warm and sunny for all visits 

 

3.3 Review of Retailer packaging and food waste policies  

3.3.1 Summary of retailer plastic and packaging policy 

All of the retailers searched for were found to be members of the UK Plastics Pact with the 
exception of Iceland, and all are members of Courtauld 2030. 

Retailer policies are broadly in line with the UK Plastics Pact targets, their own dates for 
implementation varying. Perhaps rather confusingly each seem to have their own take on 
the Rs of sustainability – e.g. Tesco have their 4Rs of sustainability – ‘Remove, Reduce Reuse 
and Recycle’, M&S have ‘Refuse, Redesign, Reduce, Reuse, Recycle’ (See Table 3). 

In addition to the four UKPP targets, all retailers have their own targets for the reduction of 
the plastic packaging (some for all packaging materials – Aldi, Lidl, M&S and Waitrose).  

Target 2 of the UK Plastics Pact is for plastic packaging to be reusable, recyclable or 
compostable by the end of 2025. The focus for all of them is very much on recyclability with 
varying commitments to reuse. Compostable materials do not feature prominently in 
targets for any of the retailers. The Co-op sell compostable carrier bags and Waitrose have 
compostable giveaway bags; both encourage customers to use as food waste caddy liners. It 
is in neither companies’ policies to use compostables for consumer packaging. Tesco have 
compostables on their ‘red list’ of materials to be avoided, and Morrison’s quote they are 
not investigating the materials because of a lack of waste infrastructure. Only Iceland, who 
are not plastic pact signatories, say they are lobbying for composting collection to become 
widely available. 

In their documents most retailers acknowledge the role of packaging in protecting the 
product (mentioning either protection, safety or hygiene) and four of the eleven explicitly 
mention food safety. Almost all, ten of the eleven, quote the importance of packaging in the 
reduction of food waste (or keeping food fresh). Convenience, a service which is provided by 
to the consumer by plastic packaging (Evans et al., 2020), or consumer acceptance 
(legislation.gov.uk, 2015), however are mentioned considerably less – only 3 of the 11 
mention or allude to this (e.g. Morrisons state that it must be ‘in a form suitable to meet the 
customer’s needs’).  

3.3.2 Summary of retailer food waste policy 

Food waste policies are simpler and vary a lot less between retailers. All the companies 
examined are signed up to Courtauld 2030 (see section above), in line with the United 
Nations sustainable development goal 12.3. Food waste is being targeted from farm to fork 
– i.e. in manufacture, retail, hospitality and food service, and household. As with plastics, 
individual retailers may publicly set themselves interim targets and these differ from retailer 
to retailer. 

Ten of the eleven retailers acknowledge the role of plastic packaging in reducing food waste 
in the supply chain when used appropriately (Dhall, R.K., Sharma, S.R. & Mahajan, 2012). 
Plastics packaging and food waste policies are generally aligned for all of the retailers. 

 



 
Retailer Tesco  Sainsbury's Asda Morrisons Aldi M&S Co-op  Lidl Iceland Waitrose Ocado 

UKPP member? Y Y Y Y Y Y Y Y N Y Y 

1. Eliminate 
problematic or 
unnecessary single-use 
packaging 

Y + all materials  
 
  

Y  Y  Y Y Y Y Y Y Y Y 

2. 100% of plastics 
packaging to be reusable, 
recyclable or 
compostable  
Recyclable 

Y Y Y Y Y Y Y Y n/a Y Limited info 

Reusable Y Y Y Y Y Y Y Y n/a Y Limited info 

Compostable N N N N ? N Carriers N Y - lobbying for waste 
stream 

Produce 
giveaway bags 
only 

Limited info 

3. 70% of plastics 
packaging effectively 
recycled or composted 

Y Y Y Y Y Y Y ? n/a ? Limited info 

4. 30% average 
recycled content across 
all plastic packaging. 

'contains recycled 
content where possible'' 
 
 

Say they are 
working 
towards (8) 

Y Y Ambiguous. Target to exceed Achieved 
and target 
to exceed 

Ambiguous n/a Not much on 
recycled 
content - 
(ready meal 
trays)  

Limited info 

                       

Strategy name / 
description? 

4 Rs (Remove Reduce 
Reuse Recycle) 
 
 

Reduce by 
50% by 2025 - 
Removed 
Reduce 
Replace 
Recycle 

3 Rs of waste 
management 
(Reduce Reuse 
Recycle) 

Plastic and 
Packaging 
Policy 

7 Plastic and 
Packaging 
Pledges  

Plastics Plan- 5 
Plastic Principles - 
Refuse, 
Redesign, 
Reduce, Reuse 
and Recycle 

Action on 
Plastics. 
Across 
supply 
/disposal 
chain. 

Circular motion' 
strategy - Reduce, 
Recycle, Reuse, 
Engage, 
Collaborate (21) 

#TooCoolForPlastic 
Complete removal by 
2023 

Taking Action 
on Plastics 

Very little 
info other 
than part of 
UKPP 

Plastic reduction 
target? - Plastic 

1bn pieces already 
removed. 
 

Y Y Y Y Y Y Y Y Y Y 

Packaging reduction 
target? - All packaging 

Halve packaging weight 
by 2025 
 

- - - Y Y - Y - Y Y 

Paper and Board  All paper and board used 
will be 100% sustainable 
by 2025 

- - - Y - - Y -   Y 

Acknowledgement re 
food waste prevention 

Y Y Y Y Y Y Y Y Y Y - 

Acknowledgement of 
protection, (protection, 
safety, hygiene) 

Y Y Y Y Y Y Y Y  Y  

Consumer acceptance/ 
convenience 

- - Y Y - - - - - - Y 

Courtauld 2030 
Signatory? (WRAP, 
2022d) 

Y Y Y Y Y Y Y Y Y Y Y 

Reference document in 
supplementary 
information (Greenwood, 
2022b) 

1,3,4,6,10,11,12,46,47, 
51, 94,102 

7-9, 12a, 13, 
48, 49, 76 

14, 15, 60, 61, 
86, 89 

16-19, 83, 
95, 101 

20, 20a, 65, 
72, 74 

27-34, 50, 69, 77, 
82, 85, 87, 88 

35-39a, 70, 
73, 75, 79, 
80, 91, 92 

21-23, 53-55, 62, 
97-99 

24-26, 56-59 40-45, 78, 90, 
93, 103 

52, 63-64, 71, 
96, 104 

Table 3 – Summary of UK Supermarket Plastics, Packaging and Food Waste Policies (See ‘Detailed Retailer Policy Spreadsheets’ in the Supplementary 
Information for more detail)



4. Discussion 
4.1 Trials 
Asda’s 2007 trial (Packaging News, 2007) highlighted the complexities involved in selling 
produce loose. The doubling of in store waste was, at the time, considered evidence enough 
not to continue, illustrating the function of packaging in preventing food waste (at the store 
level). However, in the period from 2017 onwards, there is an apparent drive to overcome 
this. Similar levels of wastage to the Asda trial were initially experienced by Morrisons and 
Waitrose in 2018 and 2019 (John Lewis Partnership, 2021; White and Stanmore, 2018) yet 
on both of these occasions, there was a will to find solutions to bring the waste figures 
down. M&S did not make waste figures public, though they stated that their Tolworth trial 
was successful and rolled out more loose lines across their stores (M&S, 2019). Iceland 
expressed a wish to try again following their abandoned trial of 2019, and Asda themselves 
announced another attempt in 2020 (Asda, 2020). 
 
There is no information available on additional costs to the businesses. It is possible that the 
process improvements Morrison’s implemented require ongoing additional staff-time and 
resources. The same argument follows for the trained greengrocers that M&S deployed for 
the Tolworth trial. There is also no mention if there was any additional secondary packaging 
required to protect the produce through the supply chain, e.g. A 2003 trial by M&S on 
apples showed that the loose option created the most packaging waste overall (White and 
Stanmore, 2018), and a trial comparing a loose vegetable box scheme in Italy showed that 
there was more packaging created overall (Tua et al., 2017). 
 
Consumer acceptance is an essential factor in moving to loose produce. Asking time-poor 
consumers to have to start selecting their own fruit and vegetables may prove to be a 
challenge. Loss of the convenience of packaged goods was reported as a factor in the failure 
of the 2007 Asda and 2018 Iceland trials, although a survey performed as part of the 
Morrisons trial is more positive, stating that just 25% of customers preferred packaged 
produce (WRAP, 2021). This difference could be attributed to a difference in demographics 
between the stores’ customers or possibly an example of the intention-behaviour (Sheeran 
and Webb, 2016). The loss of packaging also means the loss of a communication channel 
with the consumer (Soroka et al., 1996) and a perceived reduction in hygiene of the product 
(Wells, 2008; WRAP, 2021). This highlights that cultural and social factors have a strong role 
in plastic packaging reduction. It is interesting that less than half (3 of the 11) of the retailers 
in this study acknowledge this and warrants further investigation. 
 
4.2 Policy (in)coherence 
10 of the 11 retailers examined in this study are signatories of the UK plastics pact, ensuring 
that at a top-line level their policies are harmonised (the outlier is aiming to eliminate all 
plastic by substitution with other materials). One aspect of the pact where the retailers are 
almost all aligned with each other, but not the agreement itself is the introduction of 
compostables – only two of the eleven, Iceland and the Co-op, have a strong positive stance 
towards these materials, the others have no targets for the introduction of compostables 
and Tesco has even added them to their red list for suppliers not to use (see Table 3). 
 
Aspects of the retailers’ individual policies vary, however. Many have different, more 
ambitious plastics reduction targets, Tesco targets all materials, not just plastic and 
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Morrisons have made a commitment to recycle the amount of plastic they put onto the 
market in their own facility. The reason for these fragmented objectives may be as a 
response to the gap between legislation and previous commitments, and also the much 
bigger expectations of consumers (e.g. the WI (Poulter, 2006)); The differences could also be 
a result of setting the goals most achievable for their operations, or even to gain a 
competitive advantage to be ‘the first to…’ as is seen in some of their policies e.g. (47) and 
(8) in (Greenwood, 2022b). This demonstrates innovation being chosen over what works in 
other contexts and these different objectives and policies at the supermarket level may 
block, reduce, and (in some extreme cases) undermine the collective ambition. It can be 
argued that pre-competitive collaboration will yield more effective results in the long term. 
 
All eleven of the retailers are signed up to Courtauld 2030, the targets of which are the 
reduction of food waste by 50%, GHG emissions associated with food and drink by 50% and 
50% of fresh food sourced from areas with sustainable after management (WRAP, 2022d). 
The food waste part of the commitment is for all stages where food waste can occur from 
‘farm to fork’. The retailers’ policies on food waste are simpler than for plastics and more 
aligned with each other. The reason for food waste policies being simpler and more aligned 
than packaging and plastics policies could be because of a greater awareness and concern of 
citizens around plastic waste over food waste and that the solutions are more complex for 
plastics. 
 
At the top level, the food waste (Courtauld 2030) and plastic (UKPP) voluntary agreements 
are incoherent – plastic packaging can extend shelf-life and hence reduce food waste in the 
supply chain. However, WRAP uses the caveat ‘where shelf-life is unaffected’ when 
recommending the removal of consumer packaging from fresh produce in the UKPP (WRAP, 
2022a) which can be seen as an attempt to harmonise the UKPP and Courtauld 2030. In line 
with this 10 of the 11 retailers state the importance of packaging to prevent food waste or 
keep food fresh.  
 
Less than half of the retailers, however, acknowledge that packaging provides convenience 
to and must be acceptable to the consumer (see Table 3). It is proposed that this is to avoid 
appearing to direct the blame of the plastics problem onto the consumers themselves.  
 

4.3 Alternatives to selling fresh produce loose 
Selling loose is not appropriate for all produce items, especially those with high respiration 
rates such as spinach or salad leaves. In these cases, lightweighting of packaging 
components, and the UK plastics pact target two, for packaging to be 100% reusable, 
recyclable or compostable by the end of 2025 are more appropriate for the reduction of 
plastics packaging waste. Additionally, the optimisation of pack sizes has the potential to 
minimise both food waste and packaging waste. 
 
4.3.1 Lightweighting (Reduction) 
Reduction, including removal of unnecessary components, and light-weighting has been a 
focus since the first of the Courtauld commitments (WRAP, 2022b). In addition to the 
plastics pact targets, most retailers have also set out their intention to reduce plastic and/or 
packaging. Five of the ten retailers investigated in this study have set out the intention of 
reducing their plastic packaging by 50% by 2025 (Greenwood, 2022c). This target does not 



feature in the UKPP or the 25-year environment plan. However, it does appear in the 
Greenpeace report Unpacked: How supermarkets can cut plastic packaging in half by 2025 
(Greenpeace, 2020) which called for this to be a target in the Environment Bill, so it is 
possible that the frequent occurrence of the same target is as a result of lobbying by 
Greenpeace. The report authors state this target is ambitious, and in 2022 there was an 
attempt to get this target introduced into legislation through a private members bill ((UK 
Parliament, 2022). 
 
4.3.2 Reusable 
The introduction of reusable packaging systems has the potential to significantly reduce 
waste from single-use plastic packaging (Greenwood et al., 2021) however the number of 
consumer products currently sold in reusable packaging is estimated to be less than two per 
cent (George, 2020). In the fresh produce sector reusable business-to-business packaging is 
already well utilised – evidenced in the store audit with two of the three retailers using 
returnable crates. The sale of loose produce, encouraging customers to use their own 
reusable bags can be considered as a form of Refill. Providing the more complex ‘Return’ 
systems, where a reusable pack is returned by the consumer, washed and used again is an 
ambitious task, and there is still much research to be done in this area (Accorsi et al., 2022). 
Complicated by the breadth and complexity of the produce supply chain. It would make 
sense for retailers to investigate other categories first. 
 
4.3.3 Recyclable 
Recyclability is a key area in all of the retailers’ policies. There has been a distinct effort to 
eliminate the less recyclable plastics, rigid PVC and Polystyrene, as per UKPP target 1, and 
also black plastic (covered by target 2). Black plastic is difficult to recycle as it cannot be 
detected by Infrared sensors in automated sorting processes (unless an IR-detectable 
additive has been used) (POST, 2019a) . The results of the store audit support this – virtually 
no black plastic trays were observed. This reduced selection of materials for rigids (mainly 
PET and PP) means that in theory, most rigid plastics used in the produce sector are now 
recyclable (whether they are collected by individual local authorities is another matter). 
However, there is still a way to go before PTTs can be 100% closed-loop recycled - PET is the 
most widely recycled plastic in the UK, thanks to the relatively mature bottle recycling 
process but PET trays are not suitable for the bottle recycling process (RECOUP, 2021). PP 
cannot currently be recycled into material for food contact applications (Recycling 
Magazine, 2021). 
Flexibles – i.e. films and bags, have had very low recycling rates to date - only 7% was 
collected in the UK 2019 (RECOUP, 2019). Progress is, however, being made. In 2021 in-
store collection points for ‘soft’ plastics in store became widespread (The Co-operative, 
2021; White, 2021) and kerbside collection will be introduced in 2027 (DEFRA, 2022). 
However, collection is only part of the solution, and improvements in sorting and processing 
need to be made alongside the development of end markets for the recycled mater. This is 
being addressed through initiatives such as CEFLEX (CEFLEX, 2022). If these succeed, then 
there is no reason why produce packaging cannot eventually be 100% recyclable (but 
unlikely within the timeframe of the UK Plastics Pact). 
 
 
4.3.4 Compostable 



Compostable plastics are a subset of biodegradable plastics which break down safely into 
water, biomass and gases under favourable conditions (UCL Plastic Waste Innovation Hub, 
2020). As with Reuse, compostable plastics are currently niche; just 8,000 tonnes were used 
for packaging in the UK in 2018 (Ricardo Energy & Environment, 2019). There is also a lack of 
collection infrastructure for compostables (POST, 2019b). In section 3 it has been shown 
that retailers have no targets of their own for the introduction of compostable materials. 
There is an obvious advantage to the introduction of compostable labels for loose items 
with a peel that will end up in food composting, but without an established waste stream to 
deal with the waste packaging, retailers appear reluctant to investigate other packaging 
components. Once food waste collection has been made available to all households in the 
UK due in 2023 (HM Government, 2021) this may be reviewed. The inconsistency in food 
waste collection highlights that the collection and recycling of plastics is not the only sector 
of the UK with less than perfect harmonisation between local government authorities. 
 
4.3.5 Recycled content 
To be as circular as possible, plastic packaging should also have some recycled content (an 
average of 30% target for the UKPP) PET and HDPE are available in food contact grades, but 
PP only in trial quantities (Recycling Magazine, 2021) and LDPE only from chemical recycling 
which is more energy intensive than mechanical recycling (Hyslop, 2021). The Plastics 
Packaging Tax introduced on 1st April 2022 may help to drive this – plastic packaging which 
does not contain a minimum of 30% recycled content is now liable to a tax of £200 per 
tonne (HM Revenue and Customs, 2022). It should be noted, however, that supply for recycled 
plastic is already outpacing demand (O’Connell and Kumar, 2021), an increase in recycling 
infrastructure in the UK will be required for UKPP signatories to fulfil their commitments 
(Moore, 2020). 
 
4.3.6 Optimisation of pack sizes 
Where packaging has been shown to be necessary, for shelf life or consumer acceptability, 
there is an opportunity to optimise pack sizes in order to prevent food waste in the home. 
For example, single-person households have disproportionally high food wastage in which 
can be attributed partly to food going off before it can be consumed (WRAP, 2014) . Making 
pack sizes smaller has the potential to reduce this food waste but will increase the amount 
of packaging material used. However, the embedded carbon in food packaging is typically a 
fraction of that of the product is protecting (Heller et al., 2019). This presents the 
opportunity to study the trade-off between food and packaging waste at a household level. 
The WRAP report used to evidence selling uncut fresh produce loose used discrete event 
simulation to model household consumption, the Household Simulation Model, HHSM 
(Kandemir et al., 2020). The model is now being adapted to incorporate packaging waste in 
order to assess food waste vs packaging waste for various scenarios. 
 
4.4 The future 
Following trials on Apples, Bananas, Broccoli, Cucumbers and Potatoes, a report issued by 
WRAP in February 2022 (WRAP, 2022a) recommends that uncut fresh produce is sold loose 
as long as shelf-life is unaffected (as well as the removal of best before dates and for most 
items to be stored at under 5 °C). This means that plastic packaging on uncut fresh produce 
will now be considered for elimination in target 1 of the plastics pact, and signatories will be 
asked to consider its removal. It is likely that the relevant members will be set a target to 



investigate a minimum number of uncut produce lines within a set timeframe before the 
end of 2025. 
The studies included in the WRAP report only measure the shelf-life of loose vs packed 
produce in the home. The authors concede that the supply chain up to the point of sale has 
not been considered, nor has the shelf-life of the produce while on display so there is 
potential here to extend this work to cover the entire fresh produce supply chain. This 
future work would support retailers and their suppliers in investigating alternative systems 
and technologies to reduce single-use packaging whilst avoiding increasing other 
environmental impacts associated with food waste throughout the entire supply chain. 
Alternative technologies could include the addition of edible protective coatings (Apeel, 
2022) the misting of produce when in store (Environmental Investigation Agency; 
Greenpeace, 2021) or alternative transit packaging solutions. In addition to considering the 
total environmental impact, the introduction of these alternative technologies must also 
consider carefully the multiple trade-offs between cost, culture, consumer acceptance and 
convenience. 
 
 
4.5 Limitations - availability and accuracy of information 
The figures from the British Growers Association and Greenpeace/ EIA suggest the amount 
of fresh produce sold loose is somewhere between 15% and 18% (Environmental 
Investigation Agency; Greenpeace, 2021; Refrigerated and Frozen Foods, 2018). It is most 
likely that this figure is by the number of lines (stock keeping units) on offer rather than 
sales volumes, so gives a limited picture. This value is a little higher than observed in the 
(small) store audit – approx. 10% for the mid-range and discounter stores and 15% for the 
premium store, again this is a measure of percentage of the number of lines on offer and 
could not consider sales volumes. It would be useful for there to be publicly available 
information on the relative sales volumes. 
Similarly, the amount of plastic packaging used in the fresh produce (or any) category is 
difficult to estimate accurately: WRAP report (Thomson et al., 2018) that of the 141 kt of 
Pots Tubs and trays placed on the market in 2017 28% was used in fresh produce. This 
works out as 39.5 kt, not including flexibles, yet the total amount of packaging used in Fresh 
Produce is estimated to be just 38 kt. Consumer film placed on the market in 2017 in total 
was 375 kt. Making the very broad assumption that the same proportion of films is used in 
the produce category as in pots, tubs and trays, this would make the amount used 105 kt, 
which is clearly incorrect. This illustrates the need for more accurate data on the weight of 
packaging used. 
As there is little academic literature on the subject. Instead, this study has extracted 
information on trials from news and trade publications and retailer websites. It is likely that 
additional trials have been performed but not reported on, especially if unsuccessful.  
The store audit was performed in July 2021 and covered 3 stores, approx. 25% of the total 
market. Additionally, the supply of Fresh Produce is subject to seasonal variations in 
availability and country of origin. It is recommended that any subsequent study considers 
more stores with visits spread over the course of a year. 
 

 

5. Conclusions and recommendations 



 
For this paper, our argument is that although there is a national ambition in relation to 
plastic packaging and food waste reduction in the UK, different objectives and policies at the 
supermarket level block, reduce, and (in some extreme cases) undermine the collective 
ambition.  There is a lack of coherence and harmonisation between supermarkets. We show 
this is caused by fragmented supermarket objectives and policies arising from the need for 
“competitive edge”: enacting policies that are easy to implement structurally, and appeal to 
the supermarkets clientele. Our findings have been compared with the targets for the UK 
Plastics Pact showing that packaging outcomes are incoherent when compared to alignment 
with the Courtauld Commitment, and SDG12.3 alignment, messaging, and outcomes. This 
incoherence is being mitigated through WRAP’s use of the caveat ‘where shelf-life is 
unaffected’ to begin to harmonise the removal of consumer packaging from fresh produce 
in the UKPP. 
 
This level of harmonisation and coherence has been analysed using a mixed approach: the 
small number of in-store trials that have been performed (and made public) in recent years 
in the UK have been examined, along with an informal store audit performed in July 2021, 
and a review of plastic packaging and food waste policies. Specifically, supermarket policies 
and website pages on packaging and plastics were reviewed to gauge how much progress 
has already been done in reducing the impact of their plastic packaging and harmonising 
policies. These policies were then compared with the same supermarkets’ polices on food 
waste in order to establish whether there is a tension between packaging and food waste 
prevention. This was to answer the question: ‘is going packaging free the answer to the UK’s 
plastic waste problem for fruit and vegetables sold in supermarkets?’ 

There are several issues relating to selling produce loose compared to pre-packed; 
 

1. A potential increase in food waste in both the supply chain and at store level.  
 

2. The removal of packaging at a consumer level will mean that the amount of 
secondary (transit) packaging may have to be increased. 

 
3. Consumer acceptance of unpacked produce 

 
Given that plastic for uncut produce has now been added to the UK Plastics Pact target 1 for 
the reduction of unnecessary items, it can therefore be expected to see the revived interest 
in selling produce loose continuing with further trials. These trials must carefully monitor 
any impact on food waste through the supply chain, additional secondary packaging 
required and consumer acceptance. There needs to be more accurate data available on 
both the amount of plastic used within the fresh produce sector and the sales volumes of 
fresh produce sold loose versus packed will help with determining the progress of this part 
of the Pact.  
In cases where plastic packaging is the best option, either for product shelf-life or consumer 
acceptance, the packaging needs to be as lightweight as possible, recyclable (, reusable or 
compostable) and the right size for the consumer to avoid food wastage in the home. Here, 
the trade-off between plastic waste and food waste, and hence the net impact on the 
environment can be evaluated using modelling techniques such as discrete event simulation 



and LCA. Interviews of key stakeholders across the supply chain, including post-harvest and 
supply chain experts would complement this work. 
Selling fruit and vegetables loose will not solve the problem of plastic packaging waste from 
fresh produce alone, but it will be part of the solution alongside a number of other 
strategies including the increased recyclability of the packaging components. Retailers have 
harmonised their policies to a large extent with Plastics Pact and Courtauld 2030 best 
practice, but there are still differences in adoption between retailers. Likewise, there 
remains incoherence and tension between plastic packaging and food waste policies for 
both the sector, and individual retailers. There is still progress to be made in recycling – 
collection rates still need to improve for pots, tubs and trays and the material is cascade-
recycled rather than closed-loop recycled. Flexible packaging poses the biggest challenge in 
terms of recycling and although improvements are being made to the collection, sorting and 
processing of packaging films. As kerbside collection for flexibles is not due for introduction 
in the UK until 2027, it will not be before then until the problem of plastic waste from the 
fresh produce category, at least from the perspective of the consumer, will be solved. 
 
4. Supplementary Information 

Internet searches for retailer policy (Greenwood, 2022a). 

Detailed spreadsheet of retailer policy (Greenwood, 2022c) 

Downloaded retailer policy documents, including web pages (Greenwood, 2022b) 

All can be found at www.osf.io/m72un  
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