
PROTOTYPING SOLUTIONS
Findings from the third UK SIMBIO social  
innovation lab – and SIMBIO project implications

25th November 2021



Acknowledgements

This Social Innovation Lab was co-created by the bioplastic supply chain stakeholders and the 
Centre for Business in Society at Coventry University. The SIMBIO research project – Social 
Innovation Management for Bioplastics – is funded by the UK Economic and Social Research 
Council (ESRC), grant number: ES/T015195/1. For more information, please visit: 

https://www.coventry.ac.uk/research/research-directories/current-projects/2020/simbio/ 

https://www.simbioresearch.com/ 

Authors:
Benny Tjahjono, Macarena Beltran, Jordon Lazell, David Bek & Anna Bogush

Publication details:
Coventry, United Kingdom, June 2022. 

Cite as (APA): Tjahjono, B., Beltran, M., Lazell, J., Bek, D. & Bogush, A.,(2022). Prototyping Solutions 
– Findings from the third UK SIMBIO social innovation lab – and SIMBIO project implications,  
25th of November, 2021. Coventry: Coventry University, Centre for Business in Society (CBiS).

2 Prototyping Solutions - Findings from the third UK SIMBIO social innovation lab – and SIMBIO project implications

https://www.coventry.ac.uk/research/research-directories/current-projects/2020/simbio/
https://www.simbioresearch.com/


3Prototyping Solutions - Findings from the third UK SIMBIO social innovation lab – and SIMBIO project implications

Table of Contents

 
Executive Summary 6

1. Introduction 8

2. Simbio Research Project Overview 10
 2.1 Stages in the SIMBIO project 10
  2.1.1 Stage 1: Research and preparation 10
  2.1.2 Stage 2: Seeing the system 11
  2.1.3 Stage 3: Designing solutions 12
 2.2. Stage 4: Prototyping solutions 14
  2.2.1 Expert presentations on the six cluster solution areas 16
 2.3  Breakout discussion task evaluating the feasibility and practicality of  

the proposed solutions 23
 2.4 Prototyping the Scenarios 25
  2.4.1 Overview 25
  2.4.2 Basic rules 25
  2.4.3 The game board, cards and resources 25
  2.4.4 Scenario game activity participants 30

3.  Findings From The Lab: Prototyping Biobased Biodegradable Plastic 
Solutions Under Different Scenarios 33

 3.1  Findings from the breakout group exercise: consideration of the feasibility  
and practicality of solution pathways 33

  3.1.1 Specific Products breakout group 33
  3.1.2 End-of-life breakout group 35
  3.1.3 Policies breakout group 38
  3.1.4 Certification standards breakout group 40
 3.2  Findings from the scenario game: exploring the scenarios under which  

biobased biodegradable plastic packaging solutions are possible 41
  3.2.1  Stage 1: Establishing the contending resources, processes and  

timelines to implement biobased biodegradable bioplastics applications  
in a business-as-usual scenario 42

  3.2.2 Stage 2: Developing argumentation under different scenarios 48

4. Summary and Conclusion Third Social Innovation Lab 54
 4.1. Evaluating the potential of solutions 54
 4.2.  Scenario-based board games as a method to navigate the prototyping  

and implementation of solutions 55



4 Prototyping Solutions - Findings from the third UK SIMBIO social innovation lab – and SIMBIO project implications

5.  Understanding the Policy Gap and Setting a New Pathway for BBPP 57
 5.1 Introduction 57
 5.2 Policy overview 57
  5.2.1 Policy overview in the UK 57
  5.2.2 Policy overview in the EU 59
 5.3 Setting a new policy pathway for sustainability in the bioplastic packaging sector 64
  5.3.1 R&D for specific products 64
  5.3.2 End-of-life 65
  5.3.3 Certification standards and labelling 66
  5.3.4 Communication 67
  5.3.5 Education 68
  5.3.6 Overall policy 69

6. Conclusion and Implications 70
 6.1  The SIMBIO Project: A social innovation management approach to  

progressing BBPP as a solution to the plastics crisis 70
 6.2. Considering the UK and EU policy gap 71
 6.3. SIMBIO project implications 71

References 73

 

Figures and Tables

Figure 1. UK SIMBIO project timeline 10

Figure 2.  Driving forces influencing the transition of the food plastics packaging system.  
Source: Beltran et al., 2021 11

Figure 3.  The six priority areas of solutions designed to progress biobased  
biodegradable plastic packaging 13

Figure 4.  One of the questions asked in David Newman’s video shown as part of his talk 16

Figure 5.  Alice presents the levels of consumer confidence in different packaging labels. 17

Figure 6.  Leanne discusses the input and output problems that AD plants experience. 18

Figure 7.  Susan situates compostable materials in the wider UK waste management system. 19

Figure 8.  Mark gives an overview of the six objectives of this project looking at the  
future of the UK system for compostable plastics. 20

Figure 9.  Erik discusses the results of the experiment noting the number of  
incorrect recycling decisions for compostable cups. 21

Figure 10.   Iris explains that the banning of single-use plastic items is a potential  
driver for the increased use of bioplastic materials. 22

Figure 11.  Overview of the SIMBIO prototyping scenario board game. 27



5Prototyping Solutions - Findings from the third UK SIMBIO social innovation lab – and SIMBIO project implications

Figure 12.  Overview of specific biobased biodegradable plastic products for the  
SIMBIO prototyping scenario game. 27

Figure 13.   Objective cards for the SIMBIO prototyping scenario game. 28

Figure 14.  Resource tokens to “unlock” the bioplastics supply chain. 29

Figure 15.  Board game scenario cards. 29

Figure 16.  Example of process cards representing the current and proposed processes  
for the biobased biodegradable plastic packaging supply chain. 30

Figure 17.  Final configuration of supply chain processes and resources for the biobased 
biodegradable ready meal tray under a business-as-usual scenario. 45

Figure 18.  Configuration (in the process) of supply chain processes and resources for  
“bio-paper” caddy liners under a business-as-usual scenario. 46

Figure 19.  Configuration (in the process) of supply chain processes and resources for the 
biobased biodegradable coffee pods under a business-as-usual scenario. 46

Figure 20.  Final configuration of supply chain processes and resources for the biobased 
biodegradable ready meal tray applications under a prolonged pandemic scenario. 48

Figure 21.  Final configuration of supply chain processes and resources for “bio-paper” 
food caddy liners under a climate change crisis scenario. 51

Figure 22.  Final configuration of supply chain processes and resources for the biobased 
biodegradable coffee pods applications under an economic crisis scenario. 52

Table 1.  The list of anonymised participants in the third social innovation lab and their 
backgrounds 14

Table 2.  Overview of the participants in each of the breakout discussion groups. 24

Table 3.  Anonymised participants in the scenario game activity and their backgrounds,  
broken down into three groups. 31

Table 4.  Board game scenarios per group 32

Table 5.  Summary of preferred processes, resources and time scale options advocated by  
the three groups that explored biobased biodegradable plastic applications for ready  
meal trays, coffee pods and food caddy liners in a business-as-usual scenario. 47

Table 6.  Summary of preferred processes, resources and time scale options advocated  
by the biobased biodegradable ready meal tray group under a prolonged  
pandemic scenario. 49

Table 7.  Summary of preferred processes, resources, and time scale options advocated  
by the “bio-paper” food caddy liner group under a climate crisis scenario. 51

Table 8.  Summary of preferred processes, resources, and time scale options advocated by  
the biobased biodegradable coffee pod group under an economic crisis scenario. 53

Table 9.  Policies and consultations revised regarding plastics, packaging and biobased 
biodegradable plastic materials in the UK and EU.  62



6 Prototyping Solutions - Findings from the third UK SIMBIO social innovation lab – and SIMBIO project implications

Executive Summary 

The impacts of microplastics on ecosystems are widespread, particularly in the marine environment (Avio 
et al., 2017, Jambeck et al., 2015, GESAMP, 2016). In an era in which plastic production continues to grow 
while the recycling system continues to underperform (OECD, 2022), there are increasing challenges for 
contemporary economies to shift towards more sustainable production and consumption models – since 
plastics emissions are predicted to grow fourfold within the next decade (Zheng and Suh, 2019). In this 
context, bioplastics have the potential to benefit the UK economy by serving the functional requirements 
modern society expects of plastic products and contributing to the development of a more sustainable 
future (CEBR, 2015). Despite this, there are still a number of economic, social, and environmental 
challenges associated with creating sustainable biobased biodegradable plastics packaging (BBPP) 
products that maximise positive sustainability impacts throughout and beyond the life cycle.

This report details the findings of research undertaken by leading academics from Coventry University 
as part of the research project SIMBIO – Social Innovation Management for Bioplastics – funded by 
the Economic and Social Research Council (ESRC grant number: ES/T015195/1). 

The purpose of this report is twofold:

1. Outline the findings from the third Social Innovation Lab- ‘Prototyping Solutions.’

2.  Set out the key policy and industrial actions to move towards the uptake of  
BBPP products.

This document provides an overview of the content discussed in the third Social Innovation Lab 
‘Prototyping Solutions’ by stakeholders from the bioplastics industry, retail sector, consumer associations, 
government agency representatives, NGOs and international and UK academics. The ‘Prototyping 
Solutions’ lab was held both online (via Zoom) and onsite (TechnoCentre in the city of Coventry) on 
the 25th of November, 2021, with the objective of evaluating the feasibility, practicality, and potential 
impacts of six cluster solutions to improve the sustainable uptake of BBPP, as well as prototyping and 
testing these solutions within the social innovation lab container. The six cluster solutions that emerged 
from the previous labs are: communication with consumers, end-of-life policies, certification standards 
and labelling, and education and development of specific products. The information provided in this 
report is based on presentations from eight experts who discussed their views on these six cluster 
solution areas, as well as the breakout discussion sessions with stakeholders and prototyping sessions 
for three BBPP products: ready meal trays, coffee pods and food caddy liners.

This report also sets out the key policy and industrial action recommendations that need to be taken 
collaboratively across the supply chain to be able to move forward with the uptake of BBPP. In order to 
provide a wider analysis and discussion, this document reviewed the current UK and EU policy gap and 
integrated the findings from the three social innovation labs carried out between March and November 
2021: a) Seeing the System; b) Designing solutions, and c) Prototyping solutions, which gathered diverse 
stakeholder perspectives and collectively identified actions to support a future pathway for the biobased 
biodegradable plastic sector. These are:



R&D for specific products 
Policy recommendation #1: Expand R&D investments to produce products that offer an alternative 
to fossil-based plastics that are hard to recycle and/or prone to contamination, or provide extra 
environmental benefits over other materials.

Policy recommendation #2: R&D investments to continue evaluating the sustainability of biobased 
biodegradable plastic products by looking at the life cycle. 

Policy recommendation #3: Expand R&D investments to improve biodegradability in industrial 
facilities and home compost. 

 
End-of-life 
Policy recommendation #4: Invest in industrial composting and adequate anaerobic digestion 
facilities to support the uptake of biobased biodegradable plastic packaging products. 

Policy recommendation #5: Create disposal and collection routes for biobased biodegradable plastic 
packaging products.

 
Certification standards
Policy recommendation #6: Greater accountability and collaboration to implement certification standards 
that must ensure alignment with both product labelling measures and waste management procedures.

 
Communication 
Industrial action recommendation #1: A comprehensive marketing strategy that includes different 
layers and at various supply chain stages.

 
Education 
Policy recommendation #7: Create education programmes focused on removing consumer confusion 
from labelling, providing memorable advice to encourage the right end-of-life procedure.

Policy recommendation #8: Develop educational programmes aimed at home composters to guide 
them in the biodegradability of plastics.

Industrial action recommendation #2: Develop educational campaigns aimed at key composter 
associations to guide them in the processing of composting biobased biodegradable plastics.

 
Overall policy
Policy recommendation #9: Develop a policy framework for biobased biodegradable plastic 
packaging, focusing upon R&D, communication, certification and labelling, education and end-of-life.
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1. Introduction

Plastics pollution continues to be one of the most pressing concerns facing the environment in the 
21st century. Plastic particles made up of fossil fuel-based materials have disseminated across the 
earth, having a significant impact on wildlife both on land and at sea. It is estimated that 4.8 to 12.7 
million tonnes of plastic are added annually to the ocean (Haward, 2018). Some ocean areas contain 
more than 580,000 pieces of plastics per square kilometre (Law et al., 2010). Given that plastics 
are mainly derived from fossil fuel-based materials, the production of plastics has a direct impact on 
climate change through its contribution towards greenhouse gas emissions.

Plastics continue to be utilised as a versatile material for a range of applications. Plastic has been 
extensively adopted to package food products, as its durable and flexible nature provides ideal 
qualities to extend the shelf life of food items and facilitate the convenient consumption of short life, 
perishable food and drink products. Whilst plastic packaging advancements have helped prevent 
millions of tonnes of food being thrown away annually (Williams et al., 2012, Dilkes-Hoffman et 
al., 2018), the fact that the proliferation of fossil fuel-based plastics will take hundreds of years to 
breakdown naturally is one of the most pressing environmental challenges to be tackled today.

The urgency of the plastics problem has led to legislative changes, policy discussions and sector 
initiatives to transform the packaging industry towards a more sustainable pathway (Beltran et al., 2021). 
This is motivated by the critical need to move beyond ‘business as usual scenarios’ where plastic pollution 
and climate change are predicted to worsen (Lau et al., 2020). ‘Bioplastics’ are a disruptive technology 
in the plastic packaging sector. They have already proven advantageous for certain applications such 
as disposable catering and tableware, shopping bags and disposable packaging, amongst other uses 
(Peelman et al., 2013). The critical quality of such materials is that they biodegrade or are compostable, 
meaning they, in theory, cause less harm when leaked into the environment (Di Bartolo et al., 2021). 
Furthermore, bioplastics can be recovered and used for energy generation applications, such as fuel for 
anaerobic digestion facilities, and in the creation of new materials (Kawashima et al., 2019).

The societal transition from a system where conventional plastics are prevalent to one where 
bioplastics are more common is complex. Bioplastic materials vary in their constitution, from fossil fuel 
plastics that can degrade, to biobased that can degrade, to those biobased that cannot degrade. The 
ability of bioplastic materials to replicate the material properties of conventional plastics also varies. 
However, the number of patents for bioplastics continues to grow. The underpinning ‘bioeconomy’ 
is a thriving area of innovation and research, and has been positioned as an important area of future 
growth in the UK in tackling climate change (BBIA, 2021).

Bioplastics sit alongside several other initiatives currently being promoted to tackle the plastics 
crisis as part of a transition towards a more circular resource use. This includes policy mandating 
extended producer responsibility, introducing deposit return schemes, a tax on plastic packaging, 
greater consistency in household and business recycling and mandatory food waste collection. In 
this context, bioplastic materials can be part of the solution to achieve a more circular economy. 
However, several environmental and social challenges persist throughout the bioplastics supply 
chain. Given the scale of the problem and the universal spread in the use of plastics, a system 
transition is required. This means that all parties involved in the production, consumption and end-of-
life management of bioplastics must come together to facilitate the societal and technical conditions 
needed for a bioplastics transition (Beltran et al., 2021).
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This report has been produced as part of the Social Innovation Management for Bioplastics 
(SIMBIO) research project. The project aims to employ social innovation methods to understand the 
challenges impeding the bioplastic transition, explore and design what the new bioplastic system will 
look like, and prototype and implement solutions. The project is funded by the Economic and Social 
Research Council (ESRC grant number: ES/T015195/1), and is executed by leading academics 
from the Centre for Business in Society (CBIS) at Coventry University, working in collaboration with 
researchers in Brazil, Canada and Poland.

The purpose of this report is to explore the findings from the third social innovation lab event, held 
on the 25th of November 2021. This third lab, entitled ‘Prototyping Solutions’, focused on how the 
solutions proposed in the previous lab can be successfully implemented. A discussion and scenario 
building processes envisaged what resources might be required to facilitate the transition and the 
timeline over which this should be carried out.

The report is structured into four sections. Following the Introduction, a description of the SIMBIO 
project methodology, a summary of findings from the first two labs and a description of the third 
workshop are presented. This includes an overview of the key points raised by each speaker. The 
report discusses the findings from the third lab, highlighting the issues identified during the breakout 
activity and the discussions resulting from the scenario game exercise. Finally, the report revises 
recent policy developments in the UK and EU, outlining prominent policy developments, followed by 
positioning the key themes that emerged from the prototyping exercise and previous labs in order to 
propose future policy recommendations. 
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2. SIMBIO Research  
Project Overview
 
 
The SIMBIO project employs a ‘social innovation’ research design to address the environmental and 
societal challenges of bioplastic packaging throughout its entire supply chain. The research design 
comprises five key stages:

1) Research and preparation

2) Seeing the system

3) Designing solutions

4) Rapid prototyping of potential solutions

5) Research dissemination and reporting

Figure 1 gives the project timeline over which each of these stages is implemented as part of the 
SIMBIO project. This report marks the delivery of the first four stages of the research, with the 
dissemination of the findings and recommendations of the SIMBIO project to follow this report. For 
a more detailed explanation of the full SIMBIO research design, please see Tjahjono et al. (2021b).

Figure 1. UK SIMBIO project timeline

2.1 Stages in the SIMBIO project

2.1.1 Stage 1: Research and preparation

The first stage of the research contextualised the project by gathering information and reviewing the 
literature on bioplastics. Information was sought on the different types of bioplastics currently being 
produced in the packaging sector, information on the range of applications for which bioplastics 
are currently utilised, current production levels, and how bioplastics are managed at their end-of-life 
stage and their overall contribution towards sustainability goals. 
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A literature review was conducted, as well as in-depth interviews with stakeholders from the 
bioplastics industry. The literature review identified several driving forces behind the changes in the 
food plastics packaging transition to a circular bioeconomy, particularly for biobased biodegradable 
plastic materials. Figure 2 exemplifies the driving forces (i.e., external, from the plastic packaging 
industry and bioplastics niche sector) influencing the transition of sustainable food packaging. For 
more detailed information on the literature review findings, see Beltran et al. (2021). 

Biodegradable
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innovations

Socio-technical
landscape

Plastic packaging
socio-technical
regime

Regulations

Plastic - market
structure

R&D-
Technology

Single-
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management
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management

Circular Economy/
Bioeconomy
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Figure 2. Driving forces influencing the transition of the food plastics packaging system. 
Source: Beltran et al., 2021

 
 
2.1.2 Stage 2: Seeing the system

The second stage of the research sought to gain a consensus and clear understanding of the current 
packaging supply chain for biobased biodegradable plastic products. Through ‘seeing the system’, 
the barriers and opportunities for achieving a more sustainable supply chain were identified, as well 
as the potential routes through which greater sustainability in this sector is possible.

This stage saw the organisation of the first UK SIMBIO social innovation lab event. This was held 
online in light of the pandemic restrictions in place at the time. Stakeholders across the bioplastics 
supply chain (from material production through to the end-of-life applications) were invited to share 
their views. First, the barriers and opportunities that emerged from the first stage of this research were 
presented, followed by presentations from David Newman from BBIA (Biobased and Biodegradable 
Industries Association) and Emily Nichols from REA (The Association for Renewable Energy and 
Clean Technology). Three parallel break-out sessions were organised – production, consumption 
and waste management – which allowed the participants to identify their position on the supply 
chain process flowchart, comment on its accuracy, and describe the barriers and opportunities for 
achieving sustainable growth.
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Ten important solutions emerged from the lab:

a) Development of clear and consistent legally binding labelling for bioplastics products;

b)  Development of clear guidelines for processing compostable plastics packaging waste 
for the waste management industry;

c)  Obligatory certification standards to ensure certainty about producers’ claims for their 
products and materials;

d)  Connection of the current certification standards with a compatible labelling system  
and procedures for the waste management industry;

e)  Development of clear and consistent terminology to avoid current confusion between 
different bioplastics materials;

f)  Development of educational programmes for home composting of biobased 
biodegradable plastic products;

g) Dedicated use of compostable plastic products for applications that are difficult to recycle;

h)  Development of an infrastructure for disposing of compostable materials at industrial 
levels, such as a separate food waste collection bin, processing of compostable 
packages in composting facilities and adequate anaerobic digestion (AD) plants;

i) Research and development of other feedstocks, for example, from waste;

j) Adoption of consistent policies to support the use of compostable plastics packaging.

A full write-up of the first UK SIMBIO social innovation lab can be found in Tjahjono et al. (2021b).

 
2.1.3 Stage 3: Designing solutions

Drawing upon the ten potential solutions proposed in the previous stage, this stage aimed to move 
forward in thinking about how these solutions would be designed to improve the sustainable uptake 
of biobased biodegradable plastic packaging (BBPP). The second UK SIMBIO social innovation lab 
was also held online in light of the continued pandemic restrictions.

This stage aimed to expand on possible solutions that challenge the norms in bioplastics packaging, 
identify promising solutions for rapid prototyping, and explore future pathways for improving the 
sustainable uptake of bioplastics packaging. This stage of the research also employed an online 
social innovation lab method to collect information from participants. Stakeholders across the 
bioplastics supply chain were invited to participate in the lab on the 10th June 2021.

The second lab opened with a reminder of the mission of the SIMBIO project, a summary of findings 
from the first social innovation lab event and an explanation of the proposed solutions and how these 
would be further discussed through a systems thinking approach (Meadows, 2008 ). The event 
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featured presentations from Paul Thompson from REAL (Renewable Energy Assurance Limited) 
and Rob Whitehouse from Garden Organic (GO), who introduced different perspectives: regulatory 
(certification standards) and consumers’ perspectives, respectively. Both presentations emphasised 
the need for cross-collaboration between the various stakeholders. REAL emphasised that certifications 
of products need to be combined with clear messages to end-users on disposal. Further collaboration 
between REAL, OPRL (On-Pack Recycling Label) and retailers was proposed – “…combine REAL’s 
experience in running certification schemes with OPRL consumers/retailers’ strengths, so that 
instructions for how to use the certification marks are integrated within OPRL’s guidance.” 

The GO representative highlighted the long-term solutions, including a combination of dedicated 
bioplastics applications, mandatory food waste collection policies, more industrial composting 
facilities, and the homogenisation of packaging labelling to improve communication with consumers. 
He also emphasised the importance of educating consumers and businesses. 

After these presentations, the participants were asked to prioritise the areas of solutions for sustainable 
BBPP moving forward. To facilitate the engagement of the stakeholders, the ten solutions that emerged 
from the first social innovation lab (a to j in Section 2.1.2) were clustered into six priority areas; these are 
shown in Figure 3. This was achieved through five breakout groups where stakeholders discussed the 
extent to which they agreed with the solutions and how they saw them develop over the next ten years. 
The lab participants then critically evaluated the solutions by considering how they related to the most 
frustrating aspects of conventional plastics packaging.

 

  

Figure 3. The six priority areas of solutions designed to progress biobased biodegradable  
plastic packaging

Cluster I 
Communication with the consumers Develop clear and consistent terminologies (5)

Cluster II 
Educational programmes

Develop educational programmes for home  
composting biodegradable products (6)

Cluster III 
Certification standards  
and guidelines

Develop clear and consistent legally binding labelling (1)

Develop clear guidelines for processing  
compostable plastics waste (2)

Enforce current certification standards (3)

Connect the current certification standards with 
compatible labelling system procedure (4)

Cluster IV 
Specific products and  
more feedstocks

Dedicated use of compostable products for  
applications that are difficult to recycle (7)

R&D of other feedstocks, for example, from waste (9)

Cluster V 
End-of-life

Develop infrastructure for disposing and processing  
of compostable materials at industrial levels (8)

Cluster VI 
Policies

Adopt consistent policies to support the use of 
compostable plastics (10)
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From polling the participants, three of these six clusters emerged as the most important:

1. Communication – The need for clear and consistent communication to reduce complexity.

2.  Certification standards and guidelines – Stakeholders need to work to create consistent 
certification standards and processes across the supply chain.

3.  End-of-life – The need to develop appropriate waste management systems for processing 
bioplastic packaging that has consistency with the current recycling system and facilitates the 
collection of compostable plastics with food waste material.

For more details, see the Second UK SIMBIO Social Innovation Lab full report in Tjahjono et al. (2021a).

2.2. Stage 4: Prototyping solutions
 
 
Drawing upon the six clusters of designed solutions to improve the sustainable uptake of biobased 
biodegradable plastic packaging from the Second UK SIMBIO workshop, the next stage of the 
research was to prototype these solutions. This meant evaluating the solutions’ feasibility, 
practicality, and potential impact in the six priority areas from Figure 3. Therefore, the purpose of 
the third UK SIMBIO was to identify and assess the promise of prototyping solutions.

The Third UK SIMBIO social innovation lab was held as a hybrid event on the 25th November 2021. 
Participants joined both online and in-person at the Coventry University Technology Centre. Forty-
nine participants attended the event. This included stakeholders from across the bioplastics supply 
chain, with several attendees who were also involved in the previous two lab events. Table 1 gives 
further details of the participants in the third workshop.

Table 1. The list of anonymised participants in the third social innovation lab and their backgrounds

 
Participant background

Participant  
number

Mode of  
attendance

Sustainability manager of bioplastics company Participant 1 In-person

Waste management representative Participant 2 In-person

Member consumer association Participant 3 In-person

Research/academic UK Participant 4 In-person

Research/academic Coventry University Participant 5 In-person

Research/academic Coventry University Participant 6 In-person

Manager packaging company Participant 7 In-person

Waste management representative Participant 8 In-person

Research/academic Coventry University Participant 9 In-person

Research/academic UK Participant 10 In-person

Research/academic Coventry University Participant 11 In-person

Research/academic Coventry University Participant 12 In-person
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Participant background

Participant  
number

Mode of  
attendance

Policy advisor Participant 13 In-person

Researcher/academic UK Participant 14 In-person

Researcher/academic UK Participant 15 In-person

Researcher/academic UK Participant 16 In-person

Researcher/academic UK Participant 17 In-person

Researcher/academic UK Participant 18 In-person

Researcher/academic Coventry University Participant 19 In-person

Researcher/academic Coventry University Participant 20 In-person

Representative BBIA Association Participant 21 Online

NGO representative Participant 22 Online

Researcher/academic Europe Participant 23 Online

Member consumer association Participant 24 Online

Member consumer association Participant 25 Online

Member consumer association Participant 26 Online

Member consumer association Participant 27 Online

Researcher/academic South America Participant 28 Online

Researcher/academic UK Participant 29 Online

NGO (waste management) representative UK Participant 30 Online

Bioplastics Researcher UK Participant 31 Online

Researcher/academic UK Participant 32 Online

NGO (waste management) representative Participant 33 Online

Researcher/academic Coventry University Participant 34 Online

Researcher/academic Coventry University Participant 35 Online

Packaging representative Participant 36 Online

Representative waste management abroad Participant 37 Online

Researcher/academic Europe Participant 38 Online

Researcher/academic UK Participant 39 Online

Government agency representative Participant 40 Online

Researcher/academic Coventry University Participant 41 Online

Researcher/academic Europe Participant 42 Online

Member consumer association Participant 43 Online

Researcher/academic America Participant 44 Online

Researcher/academic South America Participant 45 Online

Researcher/academic UK Participant 46 Online

Member consumer association Participant 47 Online

Researcher/academic North America Participant 48 Online

Researcher/academic Europe Participant 49 Online
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The event was opened by Professor Nigel Berkeley, Director of the Responsible Business, Economy 
and Society Research Institute at Coventry University. Nigel highlighted the SIMBIO project as a 
great example of challenge-led research co-created with industry partners to achieve truly impactful 
outcomes. Professor Benny Tjahjono then formally introduced the SIMBIO project, and the third 
social innovation event focused on prototyping solutions. Benny reminded participants of the aim 
of the SIMBIO: To develop social interventions to address the environmental and social challenges 
throughout the supply chain. Benny gave an overview of the journey so far of what was achieved in 
the first two SIMBIO events and explained the focus of the third workshop.

The third workshop featured three parts. First, presentations from experts related to each of the six 
solution areas; second, a discussion task for each solution cluster where participants considered 
the transformative potential of each solution; and third, the playing of a prototyping game to test 
scenarios of implementing the solutions for different packaging products.

 
2.2.1 Expert presentations on the six cluster solution areas

An opening presentation was given by Kevin Vyse from ProAmpac about embedding the circular 
economy principles in packaging design, use, and disposal, followed by presentations of the six 
cluster solution areas (communication, education, certification standards, specific products, end-of-
life and policies). Each of the speakers’ presentations is summarised below.

 
2.2.1.1 Communication solution: David Newman

The second speaker, David Newman, is from the Bio-based and Bio-degradable Industry Association 
(BBIA). He has worked in the biowaste industry for more than 20 years, promoting food waste 
collections, composting and biogas production, and the use of bioplastics.

David discussed a video produced for an EU project that interviewed members of the public, 
showing the confusion surrounding different product labels (See Figure 4). In particular, recycling 
labels are recognised, but other logos are not as obvious. When asked about bioplastics, members 
of the public held some idea that such materials are biodegradable but, in most cases, lacked the 
knowledge of what exactly bioplastic materials were. Those in the video said they did not always 
know what to do with such packaging materials, with most assuming that bioplastics like a plastic 
bag could be placed in their food waste collection or compost bin. The government was positioned 
as the actor responsible for encouraging consumers to recycle and use bioplastics correctly.

Figure 4. One of the questions asked in David Newman’s video shown as part of his talk.

What does the word ‘bioplastic’ 
mean to you?



17Prototyping Solutions - Findings from the third UK SIMBIO social innovation lab – and SIMBIO project implications

David’s talk went on to make further comments on the video, highlighting the general confusion by 
consumers around what is recyclable, compostable and biodegradable. There is public awareness of 
recycling labels but a lack of understanding of what packaging is recyclable and what is not. David 
highlighted how logos are just one part of the communication issue. The lack of consistency with the way in 
which waste is collected and recycled across the EU and within countries means that a universal message 
is impossible to give. This means that it is very difficult to give broad communications to consumers on 
best practice waste management actions. For David, the only way to successfully communicate such 
important information is greater consistency and harmonisation in waste collection procedures.
 
 
2.2.1.2 Certification and labelling: Alice Harlock

The third speaker, Alice Harlock, has led membership support at OPRL since 2014. After starting 
her career at the Henry Doubleday Research Association as part of the Sustainable Waste Team, 
she moved to work at WRAP to continue her work on consumer communications through the Home 
Composting, Recycle Now and Recycle for London programmes. 

Alice’s presentation explored the importance of labelling and the labelling demands of consumers. 
OPRL provides the labels that retailers place on their products and recognises that while there may 
be some confusion, labels play an important role in informing consumers about recycling packaging. 
Alice detailed how the concept of circularity and working across the supply chain with all actors was 
an important aspect of her work. This ensures that citizens can recycle packaging easily, councils 
can collect the correct materials, and waste management companies can sort and recycle these 
materials to a high quality to ensure maximum value in a material’s reuse.

Alice noted that consumers increasingly think about their environmental impact due to the pandemic, 
with recycling being a top priority. She highlighted that through her own research, the most prominent 
reason why consumers do not recycle is due to a lack of understanding. Consumers are increasingly 
looking at the recycling information on the packaging before purchasing. Alice suggested that this 
may be linked to the recent heightening of environmental concerns.

Figure 5. Alice presents the levels of consumer confidence in different packaging labels.



18 Prototyping Solutions - Findings from the third UK SIMBIO social innovation lab – and SIMBIO project implications

Further detail was then given on consumers’ process when deciding what recycling route to take 
with packaging. Alice emphasised how consumers tend to repeat the same actions that they have 
done before, meaning that if a product were previously placed in the bin, it would be again. This 
is unless something happens to disrupt such behaviours. Consumers need to be confident that 
an item can be placed in the recycle bin, and this is where labels and logos play an important role 
(See the level of consumer confidence in different packaging labels in Figure 5). Alice also referred 
to examples where consumers are concerned they might place an item incorrectly, meaning that 
recyclable material can end up in the waste bin. 

 
2.2.1.3 End-of-life: Leanne Williams

Leanne Williams is the Lead Analyst for organics and digestate at ADBA (Anaerobic Digestion and 
Bioresources Association), the UK’s AD trade association. Leanne leads work in the area of AD 
for feedstock, organic materials, digestate and environmental impact. She focused on the end-of-
life solutions. Leanne opened her presentation with an explanation of AD – anaerobic digestion – 
discussing how AD processes fit within the circular economy. From inputs such as food waste and 
organic matter, AD can produce a number of useful outputs such as biogas, biomethane, renewable 
fertiliser and bio-CO2. She spoke about contamination being a key issue that AD operators have 
to deal with (See Figure 6). While some inputs such as agricultural waste have low contamination, 
contamination levels are often much higher for food waste from households and businesses.

Figure 6. Leanne discusses the input and output problems that AD plants experience.

 
Leanne spoke about how compostable bags and another bioplastic packaging can clog pumps, 
pipework and mixers at AD plants, potentially leading to downtime in their operation. Such cases can 
also spoil anaerobic outputs being generated. The output of digestate from AD plants to be used as 
a biofertiliser can contain plastics that may not compost or be identifiable as compostable, meaning 
this output material may not meet specifications such as PAS110. Leanne brought her talk to a close 
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by mentioning the differences in regulation and policy in this area. She pointed out that in Scotland, 
higher standards are applied than elsewhere in the UK, and that regulation will only move forward if 
there is collaboration within the industry. She also pointed out that a key discussion at the moment is 
around the composition of caddy liners that households use for food waste collection.

 
2.2.1.4 Specific product solution: Susan Jay

Susan Jay is a Technical Specialist at WRAP and works as part of the UK Plastics Pact Team to 
deliver a target of 70% plastics packaging recycling. Susan’s work focuses on developing the UK’s 
collection, sorting and reprocessing capacity. 

Susan presented WRAP’s guidance around compostable plastics packaging and some of the 
associated challenges. The ‘Considerations for Compostable Plastic Packaging’ document was 
published by WRAP in 2020. Targeted towards retailers and brands, its purpose was to help 
businesses improve choices and scenarios for compostable materials, reduce the overall use of 
plastic and help address consumer concerns. The document played a key role in decoding the range 
of sustainable packaging materials available, assisting businesses to figure out the best route forward 
when considering compostable packaging. Susan mentioned how the document had informed the 
fresh food and food vendor market.

Figure 7. Susan situates compostable materials in the wider UK waste management system. 

 
In the next part of her presentation, Susan discussed some of the current issues in the compostable 
packaging area. She mentioned the confusion between recyclable and compostable and how 
rigid compostable plastics look similar to conventional plastic products. The differences between 
biobased and biodegradable were explained, and she explained the perplexing problem that not 
all biodegradable plastics are compostable and not all compostable plastics are biodegradable. 
Susan raised the issue of contamination and how bioplastic materials are now perceived as a risk to 
recyclers, even if the actual contamination rates are low.
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Susan mentioned several specific products where bioplastics are already employed, including food 
waste, fruit and vegetable bags, thin-film applications for perishable products, lightweight carrier 
bags, coffee capsules, and tea bags. AD operators are actively removing bioplastic materials from their 
plants, particularly in the case of food waste bags. On the one hand, this may seem unproductive. On 
the other hand, this avoids any potential damage caused to machinery and contamination to output 
streams. If any bioplastic material is missed, then there is a good chance of the material degrading. 
Susan ended her presentation by raising the point that currently, there is no established system of 
guidance in the UK for the communication of claims related to the compostability or biodegradability 
of plastics and that this is a landscape that is potentially open to greenwashing. There are certain 
language prompts that must be avoided, such as ‘100% compostable’.

 
2.2.1.5 Specific product solution: Mark Miodownik

Mark Miodownik is Professor of Materials & Society at University College London. For more than 20 
years, Mark has championed material science research linking together arts, humanities, medicine 
and society. He is Director of the UCL Institute of Making and recently set up the Plastic Waste 
Innovation Hub to carry out research into solving the environmental catastrophe of plastic waste.

Mark opened his speech by giving more information about the Plastic Waste Innovation Hub team 
and their work, a core part of which is looking at a future UK system for compostable plastics. Mark 
noted the need to focus on the parts of the UK waste management system where industrial and 
home composting technologies are not working. He discussed how the environmental impact of 
such Circular Economy (CE) systems are not accurately known, and that this is important to improve 
their efficiency and reduce contamination. Mark also noted the need for criteria to help decide what 
packaging should transition to be made of bioplastics materials and how these ideas can better 
inform policymakers. 

 
Figure 8. Mark gives an overview of the six objectives of this project looking at the future  
of the UK system for compostable plastics.
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Mark discussed the tests undertaken in the lab, looking at fragmentation rates to quantify the rate of 
micro-plastic creation in the degradation of bioplastics. He mentioned tea bags as one product that 
has recently entered the market as a biodegradable product with little certification. Currently, it is not 
clear the extent to which such products are achieving their aim to reduce plastic waste. 

A further way that Mark’s team has collected data on this topic is through the ‘big compost experiment’ 
where more than 10,000 people have fed back information on how products are degrading in their 
garden composting. The results were mixed, with some composting going well and bioplastic 
products failing to degrade in other cases. Mark reiterated that consumers are experiencing the 
wide range of packaging that participants attempted to compost. 68% of items attempted to be 
composted remained either entirely or partially intact.

Mark wrapped up his presentation by mentioning further work being carried out by his team. One 
stream is looking at the life cycle of compostable products such as those provided by Vegware and 
Novamont. This is to understand how much energy is going into such products to calculate their benefit 
to the environment. Mark pointed out that whilst consumer interest in biodegradable and compostable 
products may be increasing, the benefits over conventional packaging are not obvious and could 
be made clearer if measurable. A further stream of work is looking at the psychology behind buying 
and recycling biodegradable and compostable plastic packaging. Mark also mentioned work on the 
labelling that involved a planned public test in trying out different versions of a compostable label. 

 
2.2.1.6 Educational solutions: Erik Ansink

Erik Ansink is an Associate Professor at Vrije Universiteit Amsterdam, working in environmental 
economics. Erik’s research concerns the economics of water management, climate change, nature 
conservation and waste.

 
Figure 9. Erik discusses the results of the experiment noting the number of incorrect recycling 
decisions for compostable cups.
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Erik presented a field experiment on bioplastic recycling. He opened by noting that a significant amount 
of knowledge on what consumers do with their recycling is based on survey interviews and focus groups. 
Erik’s work instead is based upon observation. He explained his experiment whereby members of the 
public were asked to taste lemonade to observe which bin they placed the cup in. Erik explained how 
this format of test overcame the limitations of self-reported behaviour. The results showed that most 
participants put the cups in the plastic waste bin. In the study location of the Netherlands, this bin is 
correct for biobased cups; however, it is the incorrect placement for compostable cups. Erik noted that 
this shows the logos for compostable and biobased packaging are clearly ineffective (See Figure 9).

 
2.2.1.7 Policy solutions: Iris Aquilina Anderson

Iris Aquilina Anderson has more than 40 years of experience in policy, business and research in the 
bioeconomy, agriculture, energy and sustainability issues. She is the first Ambassador of BBIA (Bio-based 
and Biodegradable Industries Association), a trade association promoting the bioeconomy in the UK and a 
Committee member of the Natural Materials Association. She founded the Bioladies Network in 2016.

As the final speaker, Iris focused on policy solutions. She started her presentation by noting the range 
of current policy measures, from regulation to market-based instruments, finance and investment, 
green public procurement and voluntary actions from the industry. Iris pointed out that the confusion 
in what bioplastics are and their different types and waste collection routes pose a significant 
challenge to successful policy measures. She argued that there is still a need for scientists to clarify 
what exactly bioplastic materials are made of and their impacts on the environment. 

Iris explained that new regulations around extended reducer responsibility could potentially reshape the 
packaging sector towards a more sustainable pathway. These new responsibilities mean that actors such 
as manufacturers, importers and retailers take financial responsibility for the end-of-life processing of the 
packaging they place in the market. Essentially, this means the producer must pay the full cost (net of 
material revenues) of collecting and treating waste. Iris also mentioned the deposit return scheme and 
banning single-use plastic as other beneficial measures currently being followed (See Figure 10). 
 

Figure 10. Iris explains that the banning of single-use plastic items is a potential driver for the 
increased use of bioplastic materials.
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Iris also talked about EU policies, from product bans on single-use items such as cotton bud sticks 
and straws to design requirements that 25% of plastic bottles are made up of recyclable plastic to 
targets for separate waste collection as well as awareness measures. EU policies have made their 
suggestions of what labelling is most appropriate. She also drew attention to the revision of the EU 
Packaging and Waste Directive in 2022 and how bioplastics are forming a part of this revision to help 
close material loops. However, the standards surrounding the implementation of waste directives do 
not currently distinguish bioplastics from regular plastics.

2.3 Breakout discussion task evaluating the feasibility and practicality  
of the proposed solutions
 
 
Following the speaker presentations, the second part of the workshop featured four breakout group 
discussions. Each of these breakouts discussed and focused on four of the solution pathways  
(see Table 2).

The full remit of all the solutions was not able to be considered, given the limitations of managing 
resources in person and online simultaneously, with three breakout discussions being held in person 
and one online.

The breakout discussions posed four evaluative factors for participants to explore regarding 
the solutions:

•	  Feasibility: Is this a feasible idea in the current social-economical-cultural climate? Is this the  
right time? 

•	  Practicality: What supports/resources are needed to implement this idea? Once implemented, 
how would this idea attract or re-allocate resources? 

•	 Impact: What would be the impact? 

•	  Proposed innovations: explore different configurations – how do the other solutions fit/work 
in concert together? What elements can be included/changed? What cannot be changed? 
(optional)
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Table 2. Overview of the participants in each of the breakout discussion groups.

Breakout Group 1: 

Specific Product 
Solution (on-site)

Breakout Group 2: 

End-of-life solution 
(on-site)

Breakout Group 3:

Policies breakout 
(on-site)

Breakout Group 4:

Certification 
standards (online)

Manager packaging 
company
(Participant 7) 

Sustainability 
manager of 
bioplastics company
(Participant 1)

Policy advisor
(Participant 13)

Researcher/
academic 
Coventry University
(Participant 41)

Waste management 
representative 
(Participant 8)

Waste management 
representative 
(Participant 2)

Researcher/
academic UK
(Participant 14) 

Researcher/
academic 
North America 
(Participant 48)

Researcher/
academic  
Coventry University
(Participant 9)

Member consumer 
association 
(Participant 3)

Researcher/
academic UK
(Participant 15) 

Researcher/
academic UK
(Participant 10) 

Researcher/
academic UK
(Participant 4)

Researcher/
academic UK
(Participant 16)

Researcher/
academic 
Coventry University 
(moderator) 
(Participant 11)

Researcher/
academic 
Coventry University 
(moderator) 
(Participant 5)

Researcher/
academic UK
(Participant 17) 

Researcher/
academic  
Coventry University 
(Notetaker) 
(Participant 12) 

Researcher/
academic  
Coventry University 
(Notetaker) 
(Participant 6) 

Researcher/
academic UK
(Participant 18) 

Researcher/
academic 
Coventry University 
(Notetaker) 
(Participant 20) 
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2.4 Prototyping the Scenarios 

2.4.1 Overview
 
Following the breakout discussion task, the third part of the workshop features a scenario game to 
prototype feasible systemic solutions for specific biobased biodegradable plastic products. This 
game was inspired by the Scenario Exploration System (SES) produced by the EU’s Policy Lab team 
(European Commission Joint Research Centre, 2019), which is used to understand the systemic 
implications of different actions. 

The objectives of the SIMBIO scenario game activity were to:

1.  Put participants in other people’s shoes to systematically explore the future under three timelines 
(5, 10 and 20 years) (collaboration, time frame).

2.  Prioritise the processes (practicality) from the supply chain under distributed and limited resources 
(feasibility).

3. Introduce scenarios to the conversation (what-if factors, impact).

4. Apply solutions for specific products.

 
2.4.2 Basic rules
 
Using two scenarios: business as usual and crisis scenarios (i.e., climate change, prolonged 
pandemic and economic crisis), the groups will explore solutions for the uptake of specific biobased 
biodegradable products. 

There are no winners or losers in each scenario game, but the group with the most “likes” (post-its) 
will be declared the “winner”. Nevertheless, the important part of this game is constructing a holistic 
view of the future for specific biobased biodegradable products. 

The notetakers will record the actions on the spreadsheets.

 
2.4.3 The game board, cards and resources
 
The board contains dedicated space to allocate product card discs, objective cards, resource tokens, 
scenario cards, process cards, and scenarios. The board also provides three life span scenarios (5, 
10, and 20 years). See Figure 11.
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2.4.3.1 Product cards 

Based on the several products suggested by the Waste and Resources Action Programme (WRAP) 
guidelines (WRAP, 2020), each group will receive a biobased biodegradable plastic product:

Group 1: ready meal trays

Group 2: coffee pods 

Group 3: food caddy liners 

The product discs are placed at the centre of the board. Each group should collaborate to find the 
best configuration to achieve a sustainable future for the assigned product (See Figure 12).

 
2.4.3.2 Objective cards
 
Four objective cards allow the participants to match their scenarios with the current policies or 
discussions as follows (Figure 13):

2021: Plastics ban for single-use plastics
This EU directive banned several single-use plastic items, including cotton bud sticks; cutlery, plates, 
straws and stirrers; balloons and sticks for balloons; food containers; cups for beverages; beverage 
containers; cigarette butts; plastic bags; packets and wrappers; as well as wet wipes and sanitary 
items (European Commission, 2019). Banning these products is expected to reduce plastic pollution 
and marine litter, and overall reduce the volume of unrecyclable plastics in use.

2023: Separate food waste collection
The Resources & Waste Strategy includes a proposal that all households in England be provided 
with a separate weekly food waste collection from 2023 (DEFRA, 2018b). This aligns with SDG 12 
(responsible consumption and production).

2025: Extended producer responsibility for packaging
Extended producer responsibility for packaging refers to increasing the accountability of the end-
of-life management of plastics. Plastic producers will be required to pay for clean-up costs and 
awareness-raising for more environmentally friendly alternatives. This will apply to certain product 
category areas such as the packaging related to food and beverages, bottles, cups and carrier bags.

2030: Elimination of food waste to landfill
The 25 Year Environment plan includes the ambition to work towards eliminating food waste to 
landfills by 2030 (DEFRA, 2018a).

For a detailed analysis of UK and EU policies see Section 5.
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Figure 11. Overview of the SIMBIO prototyping scenario board game.

Figure 12. Overview of specific biobased biodegradable plastic products for the SIMBIO  
prototyping scenario game.  
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Figure 13. Objective cards for the SIMBIO prototyping scenario game. 

 
2.4.3.3 Resource tokens
 
The stakeholders in the previous labs selected six streams of resources to find solutions to “unlock” 
the BBPP supply chain. 

•	  Communication: resources to improve communications in the supply chain can include resources 
for consumers.

•	Certification & labelling: resources for certification standards and labelling.

•	End-of-life: resources to improve the end-of-life, including waste management and infrastructure. 

•	Policies: resources needed to improve policies, but also the policies themselves. 

•	Education: resources needed to improve education or education itself. 

•	Specific products: research and development needed for specific products.

For this game, these streams of solutions guided the conversation. Each group received a set of 
resource tokens associated with the resources. 

Each participant can use a maximum of two resources, one for each round. In the 1st round, the participants 
act individually. They collaborate upon request with the other stakeholders in the next round. In theory, a 
key advantage of collaborating is that the resources can be better distributed. See Figure 14.
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Figure 14. Resource tokens to “unlock” the bioplastics supply chain. 

 
2.4.3.4 Scenario cards
 
There are several scenarios: business as usual, climate change crisis, prolonged pandemic, and 
economic crisis. The business-as-usual scenario was used as the default in the first round. A 
crisis scenario card was assigned to each group in the second round. These scenario cards were 
considered to assign resources and processes over a specific timeline. The corresponding scenario 
card was placed on the board face up and used in the discussion. See Figure 15.

 
2.4.3.5 Process cards
 
Sixteen process cards represent the current and proposed processes for the biobased biodegradable 
plastic packaging supply chain. Participants could select two process cards and play a maximum of 
one process card in each round. Each card needs to be explained. Participants can also invent new 
processes if it is necessary, using a ‘blank card’. See Figure 16.

Figure 15. Board game scenario cards.
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Figure 16. Example of process cards representing the current and proposed processes for the 
biobased biodegradable plastic packaging supply chain.

 
2.4.4 Scenario game activity participants
 
Table 3 below gives an anonymised list of the scenario game activity participants, with information 
on their backgrounds. This is broken down into three groups:

•	Biobased biodegradable ready meal tray product group, 

•	Biobased biodegradable food caddy liner product group,

•	Biobased biodegradable coffee pod product group. 

Each group focused on a specific product to ground the discussion and gameplay within a particular 
context. Each group featured a facilitator who gave further information around the product to guide 
the discussion.
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Table 3. Anonymised participants in the scenario game activity and their backgrounds,  
broken down into three groups. 

Group 1: 
Biobased biodegradable
Ready meal tray

Group 2: 
Biobased biodegradable 
Food caddy liner 

Group 3:
Biobased biodegradable
Coffee pod

Sustainability manager of 
bioplastics company 
(Participant 1)

Manager packaging company 
(Participant 7)

Policy advisor
(Participant 13)

Waste management 
representative 
(Participant 2)

Waste management 
representative 
(Participant 8)

Researcher/academic UK
(Participant 14)

Member consumer 
association 
(Participant 3)

Researcher/academic 
Coventry University 
(Participant 9)

Researcher/academic UK
(Participant 15)

Researcher/academic UK 
(Participant 4)

Researcher/academic UK 
(Participant 10)

Researcher/academic UK
(Participant 16) 

Researcher/academic 
Coventry University 
(moderator) 
(Participant 5)

Researcher/academic 
Coventry University 
(moderator) 
(Participant 11)

Researcher/academic UK
(Participant 17)

Researcher/academic 
Coventry University 
(Notetaker) 
(Participant 6)

Researcher/academic 
Coventry University 
(Notetaker) 
(Participant 12)

Researcher/academic UK
(Participant 18) 

Researcher/academic 
Coventry University 
(moderator) 
(Participant 19)

Researcher/academic 
Coventry University 
(Notetaker) 
(Participant 20)

As part of the gameplay, participants considered different scenarios and how these would influence 
the arrangement of the game elements. Every group considered a business-as-usual scenario, 
and a second scenario; this varied between a prolonged pandemic, worsening climate crisis and 
worsening economic crisis scenario. Table 4 gives an overview of groups and their scenarios as part 
of the board game.
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Table 4. Board game scenarios per group 

Group/scenarios Group 1: 
Biobased 
biodegradable
Ready meal tray

Group 2: 
Biobased 
biodegradable 
Food caddy liner 

Group 3:
Biobased 
biodegradable
Coffee pod

Scenario 1 Business-as-usual Business-as-usual Business-as-usual

Scenario 2 Prolonged pandemic Climate Crisis Economic crisis
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3. Findings From The Lab: 
Prototyping Biobased 
Biodegradable Plastic Solutions 
Under Different Scenarios
 
 
 
3.1 Findings from the breakout group exercise: consideration of the 
feasibility and practicality of solution pathways
 
 
This section describes the main findings from the four breakout group exercises; each focused on a 
different potential solution pathway. The findings are presented by outlining the main elements of the 
discussion that considered the feasibility and practicality of the solution. These are framed as elements 
that the participants highlighted as holding influence over the implementation of each solution.

 
3.1.1 Specific Products breakout group 

Branding and the power that brands bring were highlighted as influential factors over specific 
products as a solution. Examples were given related to how the brand Coca Cola increased the 
collection of disposable packaging during the Olympics in London. Whilst the legacy from such 
actions was described by participants as lacking, the points made highlighted the important role of 
brands in promoting closed-loop recycling systems. Such systems are key to realising the circularity 
of recycling systems. This circularity is important in realising the wider implementation of bioplastics 
packaging materials.

The role of consumer behaviour was also raised here. Participants noted that even if the ideal 
bioplastics packaging product existed, without the right behaviours that promote disposal via the 
correct route, the product could potentially fail as its benefits would not be realised. The coffee cup 
was mentioned as an example:

 
“That’s the thing that the coffee cup people have struggled with, of course, is that 
you can create good behaviour in the store, but actually largely most coffee cups 
leave the store. So fighting it, trying to stop them, coming back or making them 
[the customer] come back to the store with the cup is the challenge.”
(Participant 7)

 
Whilst promoting an increased uptake of bioplastic products by focusing on product development 
is a straightforward solution, without engagement by consumers it is redundant. Participants in 
this breakout group expressed concern that consumers’ behaviour linked to a specific product is 
resistant to change. Using the example of the convenience of tea bags:
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“…and the other thing is that there might be a sector of the population that they 
would never change, that they will continue using the tea bag because  
it’s convenient…”
(Participant 11) 

At the specific products breakout, group participants also discussed collaboration as an influential 
factor. In order for products to be successful, brands must work together with retailers and companies 
at the end-of-life stage. Participants gave examples of return to store recycling schemes requiring 
collaboration between retailers, brands and waste management companies. Participants connected 
this to how for a specific product to be pushed as a solution, a “systemic design is the way forward” 
whereby “it’s not just the individual item itself, you’ve got to think about how it works and how to 
valorise it.” (Participant 7)

Participants pointed out that the lack of collaboration has hindered a solution with certain products, 
such as tea bags. This is evident in two ways: firstly, the extent to which the technical properties can 
mirror fossil-fuel plastics, such as whether a biopolymer tea bag is usable; secondly, whether such 
products have appropriate end-of-life solutions that can be properly broken down and not cause 
issues in AD plants or soil contamination.

This breakout group also raised the issue of cost. A clear barrier to the greater application of BBPP 
to a wider range of retail products is its increased cost. This cost is not only reflected in its price but 
also development costs. One participant explains the implications of these increased costs: 

 
“So it’s an expense, and a lot of brands don’t want to add money into the 
system at the moment because inflation’s on its way and telling them that it’s 
going to cost you half as much again to make tea bags is just not what they 
want to hear.” 
(Participant 7)

 
 
Concerns were raised around how these costs are ultimately placed within the increased product 
price. The discussion progressed to who should pay for these costs noting “the system has to be 
redesigned to take that cost out from the consumer, so it is borne elsewhere” (Participant 7). The 
historic nature of funding was also raised, in how a decade of investment is needed for product 
innovation to be fully realised and integrated into the process of different actors in the supply chain.

Further points were made in this group around how specific product innovations have focused 
on recyclability and whether there is the motivation to then return to the drawing board and work 
towards a compostable product. An example used was the development of coffee pods and the 
recyclable pathways that ensure the aluminium in the product is returned, processed and reused. 
Participant 7 explained that it seems illogical to disrupt a circular working process to change this 
product to bioplastic. Recycling the coffee pods made of aluminium also allows coffee to be dealt 
with in a sustainable way as this is safely contained. Moving to BBPP could discontinue the recycling 
of the coffee grounds (as they may be contaminated with bioplastic material), lowering the potential 
economic return from recycling coffee pods.

Other examples were brought up where a compostable pathway makes sense; as one participant 
noted, “I think there are some product types and context of publications that will make a lot of 



35Prototyping Solutions - Findings from the third UK SIMBIO social innovation lab – and SIMBIO project implications

sense to us and others that perhaps are a little bit more debatable, depending on how the whole 
category is managed, like the sort of carrier bag market, for example.” (Participant 8). However, such 
a comment was contextualised in that whilst specific products such as carrier bags are suitable for 
compostable materials. Participants noted a clear need for a separate waste stream for compostable 
products but, at the same time, the significant challenges in making this a reality.

The overall takeaway from the discussions in this group is that whilst specific product design for 
bioplastics is a valid solution pathway; its implementation is variable. Bioplastics materials are well-
suited for certain products, but greater innovation is needed to realise their potential for others. This, 
however, is contextualised by wider challenges such as the increased cost of such materials and the 
unclear picture of how such bioplastic products can be disposed of as part of a waste management 
system that captures and enables circular value.

 
Comments on the feasibility of specific product solutions for BBPP products

•  There are clear examples of products that have successfully adapted their packaging materials to 
a biobased biodegradable plastic composition.

•  For specific products that have invested in recyclability innovation, there may be limited motivation 
to redevelop towards a BBPP route.

•  Limited feasibility in actors across the bioplastic packaging supply chain in working together, 
given that there is not a unified driver of BBPP being the most appropriate sustainability pathway 
to follow.

 
Comments on the practicality of specific product solutions for BBPP products

• Significant challenges in how the waste management system captures bioplastics products.

•  The high cost of developing and purchasing BBPP materials remains an obstacle for wider expansion.

 
3.1.2 End-of-life breakout group
 
A dominant theme for the breakout group that looked at the feasibility and practicality of end-
of-life solutions to further BBPP was the issue of contamination. Firstly, this discussion took the 
form of a concern with microplastics. Participants in this group noted the “enormous problem of 
microplastics”, with participant 3 noting that “you wash an artificial material and tens of thousands 
of microplastics come from every one.” Participants agreed that this problem, and how this issue is 
influencing people’s perception of plastic materials, is limiting engagement in bioplastic end-of-life 
solutions, given that the generation of compost is a key waste management product. Participant 3 
did go on to explain technology in development that removes microplastics in wastewater treatment 
plants. However, this is only reducing contamination rather than preventing it. Further points were 
also mentioned around microplastic pollution in home composting.

These discussions reflect contamination as a wider issue in how BBPP is dealt with at the end-of-
life stage. Participants noted that contamination issues undermine the feasibility of recycling these 
materials across their applications. As one participant noted, the fact that compost contamination is 
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much higher from compostable packaging is a technical weakness in the whole framing of bioplastic 
as a sustainability pathway.

A key point raised by this group was that end-of-life management of bioplastic materials requires 
a wider change in how waste is collected and organised within the current UK recycling system. 
BBPP materials need to become better aligned with recycling plastics and other materials. As 
participant 1 notes:

 
“A lot of retailers, supermarkets, and brand owners even, would love just the 
solution to be recycling because they don’t need to change anything. You 
know, everything can just stay the same, and they can use the same materials, 
but it’s absolutely not working, and we need to improve the collections.”
(Participant 1)

Participants pointed out that there may be little hope of the successful implementation of end-
of-life solutions tailored to bioplastics, given that only a limited range of traditional plastics are 
recyclable or are actually recycled in the waste management system. As one participant noted “I 
think it’s only rigid polyester that recycled”, with the reason for this being “there is not sufficient 
capability for the recycling that we need to do” (Participant 1). Ultimately the waste collection 
procedures influence the practicality of capturing BBPP materials to then recycle. Participant 2 
also noted that the concept of success for the end-of-life solutions is based upon the concept of 
the “right packaging for the right product”. 

The lack of development in industrial composting facilities was expressed as a concern by this 
group. For end-of-life solutions to be realised, greater investment is needed. Participant 1 noted 
that “industrial composting is the way forward for digestion, given the current issues”. The limited 
investment in industrial composting facilities was linked to the income generated from the plastic 
packaging made from fossil fuels and the failure of a business model based on BBPP to be an 
attractive proposition. Participant 1 emphasised that there are clear environmental issues with using 
fossil fuel-based plastic, but such industries are also socially unjust:

 
“I guess this is a question on the sustainability of the financial and social 
sustainability around that model, where only a few people are benefiting from it.”
(Participant 1) 

Whilst the argument that a move towards BBPP could relieve such impacts was not made, 
participants explained their concern that for some nations: “the social and economic development 
and growth of these countries basically depends on the price of oil” (Participant 4). The separation 
of the packaging market from the price of fossil fuels was positioned to be a good thing.

Linked to this was a debate over how the oil prices impact the end-of-life processing of bioplastics. 
With the cost of fossil fuel material increasing, participants pondered whether this would either turn 
the packaging business to consider BBPP, given the high cost of oil, or to turn away from the sector 
given the costs associated with bioplastic materials. This related to how conventional packaging is 
made of finite resources as two participants explained:
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“You know that’s happening. It’s not only fuel, it’s all plastics.”
(Participant 3) 
 
“But it’s all about the raw materials and plastics that we use. But the prices are 
going up, and it’s a finite resource.”
(Participant 1) 
 

Participants in this breakout group agreed that for end-of-life solutions to play a key role in expanding 
the use of BBPP, there must be wider encouragement to use recycled materials over virgin fossil-
based materials. As participant 3 notes:

 
“It’s much cheaper for a manufacturer to dig holes in the ground and get 
raw materials. So it seems to me that the first thing we can do to encourage 
recycling and use the recycling is to get the values of that right.”
(Participant 3)

There was agreement that unless the cost of virgin fossil-based material is greater than the recycled 
equivalent, packaging material producers will continue to overlook circular systems that focus on 
producing recycled materials. 

Overall, the takeaway from the discussion in this group was that end-of-life is a challenging solution 
pathway. In terms of contamination, microplastic leakage remains a concern and a barrier to the 
further progression of end-of-life processing for BBPP. This poses serious issues for creating 
compost material from digestate linked to BBPP material. Unless solved, this issue will continue to 
influence the perspective of BBPP as a future sustainability pathway. The waste management and 
recycling infrastructure were highlighted as inadequate to support wider adoption, particularly the 
lack of investment in industrial composting. 

 
Comments on the feasibility of end-of-life solutions for BBPP products

•  Barriers to being a feasible solution relate to the lack of investment in the end-of-life for  
BBPP processing.

• Wider perceptions of the negative impact of BBPP contamination.

 
Comments on the practicality of end-of-life as a solution for BBPP products

• Concerns about the contamination of the digestate that has mixed with BBPP.

• Practically possible, but the end-of-life solutions require greater investment.
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3.1.3 Policies breakout group
 
A theme throughout the breakout group that looked into the feasibility and practicality of policy as 
a solution was questioning who has the authority or the ability to make changes and bring forward 
innovation in the bioplastics industry. Participants queried what role policy should play and what 
the role of government should be, asking, for example, whether the government is best positioned 
to “make innovation” and “create great impacts in socio-economic and environment areas” as 
participant 15 called into question. 

Participants raised the point that policies that encourage BBPP must balance the interests of different 
groups as well as sometimes competing economic, environmental and social sustainability goals. An 
example given was the wider discourses promoting the reduction in the consumption of materials and 
what this might mean for a BBPP market that wants to grow. These points were made in the context of 
plastic consumption quadrupling over the last 30 years, now representing over 3% of greenhouse gas 
emissions (OECD, 2022). Participants made comparisons to the issue of food waste and how this is 
currently being tackled. Further points were also made in relation to how the rise of plastics packaging 
has enabled the rise in consumerism, particularly in food retail. Like food waste, bioplastics policies 
are proven to have competing interests. Participants in this group were conscious that navigating and 
aligning competing policy interests is “very hard to do” (Participant 13). 

Policies that focus on injecting economic capital into the BBPP sector were positioned as being 
critical. This group raised the point that investment in smaller businesses is already taking place 
in the UK and the EU and is often the most feasible approach to encourage sector innovation and 
growth. The wider spectrum of where these funds are actually invested was also raised; however, as 
Participant 13 highlighted:

 
“A lot of bioplastics are made in the Far East, in Indonesia and China. It’s not 
made in the UK; it’s not made in the UK because the people there can see that 
that is, that’s what’s going to make money in the future.”
(Participant 13)
 

Further questions were raised over the extent to which this investment is being fully raised in relation 
to BBPP material innovations; for example, whether investment policy is actually leading to circular 
economy practices. Participant 13 raised the point that when thinking about the circular economy “A 
lot of people think recycling, it is just plastic and glass, but it is not, as you can recycle lots of things.” 
Participants emphasised considering what they saw as actual examples of the circular economy and 
questioned whether the plastics sector is really replicating this.

Another prominent theme of this breakout discussion on policy was what influence the vested 
interests of the businesses operating in the plastics sector are having on bioplastics policy. One 
participant questioned whether plastics businesses are committed to moving away from fossil fuel-
based plastics to bioplastics, particularly since bioplastics represent such a small percentage of 
what is being produced in comparison. Participants drew upon previous changes towards more 
environmentally friendly products and how these were resisted, such as when lead was taken out 
of petrol. The arguments made raised the debate that whilst policy may be driven by the reduction 
in pollution, the economic reality of how this might impact businesses can create situations where 
such policy is resisted. One participant explained that governments must be strong with industry as 
a response to such a situation:
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“A government must be strong enough to just say to the industry, that’s it, no 
more, no more, like no more food wrapped in fossil fuel plastic.”
(Participant 13) 
 

There was agreement in the group that for policy to be successful, bioplastics must not be the 
only focus; there are clearly wider issues across the sector that need addressing. As participant 
13 explains:

 
“I know we are talking about bioplastics, but you can’t just talk about 
bioplastics. You have to step back and see the whole picture.”
(Participant 13) 
 

A holistic approach is needed to policy to consider not just the promotion of bioplastics but also the 
wider agenda driving, and the move to, bioplastics, notably issues related to the environment. As one 
participant noted: “It’s being more aware of the environment, using a bio lubricant to cut down trees 
so that the oil doesn’t contaminate the soil.” (Participant 13)

Other points were also made in this breakout group around the role of behaviour change and how this 
must be represented in policy for a feasible change to take place. BBPP may mean different waste 
collection practices by households and businesses, and different arrangements within the waste 
management, processing and recycling industries. Participant 13 explained that the government has 
a “big role to play” in such a transition. 

The concluding point is that for policy to work, time is needed; this is not an overnight change. 
The practicality of any change drawn from policy guidance can take years to implement correctly. 
Participants raised the point that companies are willing to ‘ride out’ government initiatives and endure 
unfavourable conditions. 

Overall, this breakout group discussion considered some of the wider aspects affecting the feasibility 
of implementing policy to promote bioplastics. Collaboration and competing interests were at the 
heart of the discussion. The wider context of the plastics crisis must be considered when promoting 
policy as a solution for this sector. The discussions in this group highlight concerns over how the 
industry may be placing its vested interests ahead of wider policy demands. 

 
Comments on the feasibility of policy as a solution for the BBPP sector

•  A range of policies that impact the plastics sector set out feasible targets to increase responsibility 
and place tax incentives to encourage recycling.

•  Whilst the general movement towards more sustainable packaging is welcome, the policy does 
not address some of the specific changes needed across the sector (such as an increase in 
investment in industrial composting) for BBPP to be seriously considered as an alternative.
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Comments on the practicality of policy as a solution for the BBPP sector

•  The increased cost of BBPP over fossil fuel-based plastic materials remains a practical challenge 
that is beginning to be addressed by policy.

•  Questions over the practical actions that policy actually leads to and whether these align with the 
circular economy.

 
3.1.4 Certification standards breakout group
 
The final breakout group considered the feasibility and practicality of certification standards as a 
BBPP solution. To a certain extent, some of the discussions overlapped with the previous focus on 
policy, given how certification standards are often linked to regulation and putting in place appropriate 
procedures for businesses to follow.

This group began by discussing certification standards in light of how such schemes are a form of 
governance. The government can play a role in establishing certification standards in deciding what 
parameters need to be categorised, often pushing the industry to decide what conditions need to 
be in place for greater uniformity in how a product is produced. Participant 48 commented on cases 
where certification standards exist, and it becomes industry practice to purchase products that 
follow this certification. Whilst this is a positive step, the same participant raises concerns with how 
one body can amalgamate power through this process:

 
“I think that’s an issue with self-regulation, is that you kind of put all of your 
decision making on one body that is like not technically privately run, I guess, 
but they do get a lot of their funding from the manufacturers and stuff. So 
there’s still a bit of an issue with oversight.”
(Participant 48) 
 

Further points were raised in this breakout room discussion regarding oversight. Participants 
questioned whether self-regulation works. Participant 48 was concerned that in the case of BBPP, 
“there’s nothing that forces you to need to go through that process to label something as compostable 
or biodegradable”. The discussion turned to recent events, with participants remarking that corporate 
engagement in environmental issues is at a high point given that COP26 had recently taken place 
in Glasgow. Participant 41 remarked that such activities create pressure on companies to employ 
certification standards, but at the same time, this can be viewed as “regulation that bites”. This 
participant goes on to note that “regulations have been watered down” in some cases, questioning 
their usefulness as a solution. 

The discussion moved forward from this into problems with regulation. Regulation is considered 
in the context of certification standards as government-facilitated versions of these activities. One 
of the challenges is how to deal with breaches of such regulations. Participant 41 mentioned that 
the “likelihood of being fined is relatively low and the fines are relatively small”. Enforcement in the 
form of measures to abide by are needed; however, without supportive funding, then to a certain 
extent, regulations just become guidance that can be overlooked without penalty. In the case of the 
bioplastics sector, there is no compulsory regulation during the timeframe during which this research 
was undertaken.
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Participants in this breakout discussion group commented that a further reason to question regulation and 
comparative certification standards as solutions is the close relationship between cooperate organisations 
and the government. According to participants, this is a characteristic of the wider landscape of the 
plastics sector and has led to potential solutions to the plastics crisis as being unworkable.

A positive message put forward was the value in learning from cases where the regulation or 
standardisation of the conditions through which the development of bioplastics is standardised. The 
learning points from this can then be applied elsewhere. Participant 48 explained:

 
“For instance, a city or town where they kind of go, OK, well, we’re going 
to regulate bioplastics. And here you look. It worked, and then some bigger 
municipality might pick it up. And then this kind of provides a push because 
some of that actually has happened, related to like single-use items.”                                             
(Participant 48)
 

The overall key message put forward in this breakout discussion group was the need to carefully 
consider the conditions under which such standards or regulations are a useful mechanism and 
whether they are adhered to. Participants raised concerns on oversight, and therefore for this solution 
to be feasible wider accountability is critical to prevent the negativities associated with self-regulation.

 
Comments on the feasibility of certification standards as a solution for the BBPP sector

•  The quality of certification of the standard scheme put forward depends upon its technical competence.

•  Certification standards are a feasible option to promote BBPP as a valid alternative to fossil fuel-
based plastics, provided the standards have wider accountability.

 
Comments on the practicality of certification standards as a solution for the BBPP sector

•  This is dependent upon the uptake of the measures and how stringent the standards are in 
comparison to current industry practices.

•  Also dependent on the desire for certification standards by the wider industry and the 
perceived benefits.

3.2 Findings from the scenario game: exploring the scenarios under which 
biobased biodegradable plastic packaging solutions are possible

This section describes the main findings of the scenario game in two stages. Stage 1 describes 
each group’s resources, process, and time scale prioritised to move forward BBPP applications 
for ready meal trays, coffee pods, and food caddy liners in a business-as-usual scenario. Stage 2 
describes the argumentation developed by each group under scenarios of the prolonged pandemic, 
economic crisis or climate change crisis.
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3.2.1 Stage 1: Establishing the contending resources, processes and timelines 
to implement biobased biodegradable bioplastics applications in a business-
as-usual scenario

The preferred processes, resources, and time scale options advocated by the three groups for 
BBPP applications for ready meal trays, coffee pods, and food caddy liners for a business-as-usual 
scenario are summarised in Table 5. 

The ready meal tray group mainly prioritised downstream solutions for the end-of-life in 
the next five years (Figure 17). This group particularly argued the importance of several downstream 
processes that are currently in discussion in the UK or have been proposed (not implemented in the 
UK) for making possible the bio-circular economy, such as fostering the joint collection of ready 
meal tray packaging and food waste, the sorting/separation of this type of packaging (e.g. for wet 
AD facilities that are not prepared to process this type of packaging), and the processes of industrial 
composting, as part of the post-processing of anaerobic digestion (See Table 5). 

 
“Sorting and then differentiation between those [compostable packaging and 
food waste] needs to be in place.”
(Participant 2)

 
They also argued that these downstream processes need to be coordinated with upstream production 
processes, allowing them to be collected, sorted out and digested/composted at the end-of-life. The 
upstream packaging production process included R&D of specific products and certifications and 
labelling. Moreover, other resources also included communication, education for enabling correct 
disposal and composting, and policies that support the development of the end-of-life. 

 
“You can put all the logos [on], but people need to know what to do with that.”
(Participant 1)

One of the participants illustrated how the education process should focus on enabling consumers 
to improve the capability to make decisions about the materials, disposal and composting, rather 
than focusing on unidirectional and task-focused information, which position the consumers as 
passive recipients of the information.

 
“You know when I’m talking to groups. But rather than just tell them what they 
can do and what they can’t do. I try and tell them the background as to why 
they can do it or why they can’t do it.”
(Participant 3)
 

The food caddy liner group decided to focus on a different strategy, rather than focus 
directly on BBPP advocated for a “bridge technology”, such as bio-paper caddy liners derived 
from cellulose (paper materials) or a mix of cellulose and other biodegradable biobased materials 
(See Table 5 and Figure 18). 

The group argued that as a short-term step to reduce the amount of plastics that goes into the soil 
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through compost and digest, paper material with some biopolymers might make things practically 
manageable at these facilities, allowing certification standards and process evolution to include a 
wider spectrum of compostable packaging.

 
“We have standards at the moment, and they could potentially be evolved for 
really important applications like liners, being even more strict and demanding 
(...) But at the moment, you know, the standard doesn’t require that kind of 
thing, and we can’t do it for the, potentially the whole spectrum of sensible 
applications for compostable packaging.”
(Participant 8)
 

The groups also argued that if these compostable or digestible caddy liners are allowed to be part 
of the solution in the short term, they may penetrate the market faster and contribute to consumers’ 
behaviour change. This is based on the assumption that consumers will easily differentiate them, 
tackling one of the main problems today of bioplastics materials, which the consumers cannot easily 
recognise. Indeed, one of the waste management representatives pointed out that the processing of 
industrial composting and anaerobic digestion is feasible as long as the consumer understands the 
difference between a conventional plastic bin bag and a digestible bag. 

 
“Let’s call it a bridge technology. It’s getting us from where we want to be 
(…) paper liners that allow us to do the first bit is a really good way of getting 
behaviour change.”
(Participant 7)
 

This group particularly argued that in the short-term (five years), anaerobic digestion facilities 
could enable the processing of bio-paper liners, as the current facilities mostly reject compostable 
packaging. Accordingly, resources such as certification and labelling, investments at the end-of-
life and policies that drive the development of dry anaerobic digestion were chosen to support 
this development (See Table 5). Moreover, the players highlighted that the manufacture and 
commercialisation of bio-paper food caddy liners, such as bio-paper liners products that belong 
to the closed-loop system, should also be prioritised. Similarly, the closed-loop system industrial 
composting process should be prioritised.

A new process called “product in transit” was created to represent the urgency of giving more importance 
to processes that allow moving the products to be recovered, which should be more relevant to make 
possible a circular economy. The product in transit process should be supported by the R&D of specific 
products that allow those products to be transported and recovered at the end-of-life. 

 
“One of the things we’ve added into this thing is the product in transit. We felt 
that there was a piece missing that was about the movement things have to do. 
So, if we say that the customer has got that now and they’re going to load it 
with food waste and send it into the system, is that something that in the next 
five years is going to be reasonably OK to do.”
(Participant 7)
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Although the group recognised that home composting is not for everybody, in five and ten years, 
home composting was forecasted to grow, supporting the uptake of home composting resources 
such as education and communication, moreover, in 5-10 years, the players predicted the collection 
of digestible food caddy liners and food waste supported by resources such as communication with 
consumers, policies, certification standards and labelling, to encourage this development.

The coffee pod group players primarily focused on the production and commercialisation 
processes for closed-loop systems as a pathfinder to develop the market (See Table 5 
and Figure 19). In terms of production, they argued that in a time frame of five years, the bioplastics 
manufacturers and coffee pod producers should focus on developing adequate functionalities of the 
coffee pods’ packaging, particularly functionalities such as hot water resistance and the ability to be 
pierced by the machines, etc. 

 
“If you’re saying we’re on the path where you have to produce the right function 
for coffee, which is very hot water, containing the coffee in a tight [pod]and a 
top that can be pierced for the current machines? (...) it has to be functional.” 
(Participant 13)
 

Subsequently, the group forecasted that biobased biodegradable coffee pods or capsules would 
take ten years to be available in the market. 

 
“It takes some time from inventing the product to getting into the market, like, 
because I guess it is very crucial, concentrates on funding.”
(Participant 14)
 

The players also stated that the final product needs to be sustainable, considering social, economic 
and environmental factors, especially the end-of-life, in contrast to their current fossil-based 
counterparts. Catering companies were suggested as potential pathfinders for commercialising this 
product; in this context, the group advocated for commercialising the biobased biodegradable coffee 
pods in a closed-loop, for example, facilitated by the catering companies at universities in 5-10 years.

 
“I think we can put it before the final product consumption because it will be 
easier to force universities to use the product rather than to let consumers 
choose whether they want to use it or not.”
(Participant 18)
 

The group also argued that industrial composting (e.g. in-vessel composting – IVC) for closed-loop 
systems should support this strategy.

 
“Whereas industrial composting is where you send a factory to somewhere, it 
is still composted, but it’s not composting at home.”
(Participant 13)
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In parallel, the group foresaw the importance of educating consumers about home composting 
biobased biodegradable plastics, and preparing the availability for commercialisation of the products 
in the retailers and collection of food waste along with biobased biodegradable coffee pods in a 5-10 
year period. The group also debated the use and readiness of anaerobic digestion technologies in 
the UK. The group learnt that the infrastructure is not ready to process the bioplastics in the UK, so 
they decided to include the anaerobic digestion processes in a horizon of 10-20 years.

 
“In UK, not in Europe. You know, they don’t like bioplastic in their anaerobic 
digestion because it kills the microbes, and it messes up the thing that breaks 
up the food. So it’s very unlikely that they’ll take it in the normal wet anaerobic 
digestion that is currently [used]; obviously, we could put some money into 
changing the machinery of industrial, industrial composting and anaerobic 
digestion as a long term. To use it better.”
(Participant 13)
 

The preferred resources to make the closed-loop systems work were policies, certification standards 
and labelling. Certification standards and labels were suggested to improve the trust of the users. 
Meanwhile, education and communication resources were proposed to support the sustainable 
transition towards biobased biodegradable plastics. Research and development of specific BBPP 
and the collection of this type of material and food waste were also proposed. 

Regarding which kind of resources should be applied to developing anaerobic digestion, the group 
agreed that policies and investments at the end-of-life should be allocated to this process. However, 
a debate emerged about the sources of the investments: public and/or private investment. The group 
suggested that if the investment needed for the end-of-life is good for the people, it should be paid 
by the government; if not, if it is primarily good for particular brands or companies, it may need to be 
paid by private companies. 

Figure 17. Final configuration of supply chain processes and resources for the biobased 
biodegradable ready meal tray under a business-as-usual scenario.
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Figure 18. Configuration (in the process) of supply chain processes and resources for “bio-paper” 
caddy liners under a business-as-usual scenario.

Figure 19. Configuration (in the process) of supply chain processes and resources for the biobased 
biodegradable coffee pods under a business-as-usual scenario.
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Table 5. Summary of preferred processes, resources and time scale options advocated by  
the three groups that explored biobased biodegradable plastic applications for ready meal trays,  
coffee pods and food caddy liners in a business-as-usual scenario.

Applications 
(Scenario) Processes (time frame) Resources

 
Ready meal  
trays

(Business as 
usual)

Packaging production 
(Biobased biodegradable ready meal tray packaging)
(5 years)

Specific products (R&D)
Certification and labelling

Biobased biodegradable plastics packaging and food 
waste collection 
(5 years)

Communication 
Certification and labelling

Biobased biodegradable plastics packaging  
and food waste sorting 
(proposed process)
(5 years)

Specific products (R&D)
Policies 

Industrial composting (post-AD processing)
(proposed process)
(5 years)

Education and 
Investments/infrastructure  
at the end-of-life

 
Food caddy  
liners

(Business as 
usual)

Final product production
(5-10 years)

 No resources allocated

Home composting
(5-10 years)

Communication
Education

Catering final product commercialisation –  
a closed-loop system
(5 years)

Specific products (R&D)

Industrial composting – closed-loop system
(5 years)

No resources allocated 

Mixed waste collection
(10 years)

No resources allocated

Biobased biodegradable plastics packaging and food 
waste collection 
(5-10 years)

Communication
Certification and labelling
Policies

Product in transit 
(new process)
(5 years)

Investments/infrastructure  
at the end-of-life
Specific products (R&D)

Anaerobic digestion 
(proposed process)
(5 years)

Certification and labelling
Investments/infrastructure  
at the end-of-life
Policies

 
Coffee pods 

(Business as 
usual)

Packaging production 
(Biobased biodegradable coffee pods packaging)
(5 years)

Specific products (R&D)
Certification and labelling

Final product production 
(coffee pods)
(5 years)

Communication

Final product consumption 
(10 years)

Investments/infrastructure  
at the end-of-life
Certification and labelling

Catering final product commercialisation –  
a closed-loop system
(5 -10 years)

Policies 

Industrial composting – closed-loop system
(5 years)

No resources allocated

Distributor/Retailer final product commercialisation 
(5-10 years) 

No resources allocated

Home composting 
(5-10 years)

Education
Communication

Biobased biodegradable plastics packaging and food 
waste collection 
(5-10 years)

Education

Anaerobic digestion
(proposed process)
(10-20 years)

Policies 
Investments/infrastructure  
at the end-of-life

Industrial composting
(proposed process)
(5 years)

Policies



48 Prototyping Solutions - Findings from the third UK SIMBIO social innovation lab – and SIMBIO project implications

3.2.2 Stage 2: Developing argumentation under different scenarios
 
A different scenario has been given to each group to forecast how the processes, resources and 
time scale may change under the circumstances of a prolonged pandemic, economic crisis and 
exacerbated climate change crisis. See the summary advocated by the three groups in Tables 6, 7 
and 8, respectively.

The biobased biodegradable ready meal tray group argued that a prolonged pandemic 
might trigger a “cooperation effect” at the community level (See Table 6 and Figure 20). 
Accordingly, they prioritised solutions that can satisfy local initiatives such as home/community 
composting and commercialisation processes, allowing consumers to use and compost ready meal 
trays locally. They preferred varied resources to foster home and community composting, such as 
education and investment/infrastructure at the end-of-life. 

They also recognised the need for the readiness of the production processes (i.e., packaging 
production and final product production) and the certification standards needed to commercialise 
these products. Accordingly, the group allocated resources for communication to improve the 
communication between the producers and consumers, certification and labelling, and R&D of 
specific products. The group acknowledged that the production processes could take more than 
five years. However, they chose this horizon to represent the urgency of its implementation. 

The resources assigned to the consumption processes (i.e. final product consumption and 
distributors/retailers’ final product commercialisation) included education resources to make 
consumers aware of the correct disposal of the products and composting, policies and investments 
that support the development of the end-of-life.

Finally, as the group concentrated on a community-based approach, processes such as industrial 
composting (non-closed loop system), collection of food waste & BBPP, and the process of sorting 
of BBPP from other waste were removed for this scenario.

Figure 20. Final configuration of supply chain processes and resources for the biobased 
biodegradable ready meal tray applications under a prolonged pandemic scenario.
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Table 6. Summary of preferred processes, resources and time scale options advocated by the 
biobased biodegradable ready meal tray group under a prolonged pandemic scenario. 
 

Processes (time frame) Resources

Packaging production
(ready meal tray made of biobased 
biodegradable materials)
(5 years)

Communication
Certification and labelling

Final product production (ready meal food  
and biobased biodegradable trays)
(5 years) 

R&D of specific products
 

Final product consumption 
(5 years)

Education

Distributors/retailers’ final product 
commercialisation
(5 years)

Policies

Home composting
(5 years)

Education
Investments/infrastructure at the end-of-life

The “bio-paper” food caddy liners group argued that they built the business-as-usual 
scenario with the climate change crisis in mind. Nevertheless, an exacerbated climate 
change scenario should give more urgency to the downstream processes of anaerobic 
digestion, industrial composting and the collection of bio-paper food caddy liners and 
food waste, ensuring that the liners and processes reduce the CO2 emissions, supported by 
carbon reporting by 2025 (See Table 7 and Figure 21). 

 
“[carbon reporting] we put in here as well because we feel that we have to 
start thinking about whether that is actually a carbon sensible thing to do (…) 
Are we saving carbon or adding carbon? And also the next bit is the capture of 
the CO2 or the methane that comes from doing that in the first place.”
(Participant 7)
 

This group forecasted increased anaerobic digestion (AD) capacity for treating food waste, potentially 
matching high waste collection. This enlarged AD capacity is expected to attract new investment in 
dry anaerobic digestion either with a composting phase or not.
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“…from the point of view of managing food waste with compostable and  
bio-paper liners, and given the potential other benefits of managing the 
digested outputs that come out of these facilities [referring to Anaerobic 
Digestion], helpful to potentially get more investment in the dry anaerobic 
digestion, which is higher solid AD either with a composting phase for  
this approach, but particularly for new build facilities that could be a very  
helpful part of the evolving system.”
(Participant 8) 
 

The group also advocated for a separated fibre supply to suitable composting facilities such as  
In-Vessel composting (IVC) to manage compostable items.

 
“There is potential for more separated fibre supply to suitable composting 
facilities like IVC in scenarios where we’ve got existing wet AD, and it’s not 
possible on-site to add on composting things, and that would help manage 
compostable items like the paper bio liners and also potentially a wider range 
of compostable packaging, albeit in the right applications.”
(Participant 8) 
 

The group also argued that the food retail back store needs to be improved to make the system work. 
The solution lies in matching and aligning the processes from the food retail back store with how 
many industrial composting facilities work.

 
“If you’ve also got the bulk of stored food waste stream coming in in a variety 
of types of packaging and given the new packaging machinery, we would need 
to do something to resolve that part of the puzzle.”
(Participant 8) 
 

Participant 8 proposed that different options potentially can solve this problem, such as a combination 
of a one-off retail back store, “A sort of bringing into compostable feeding, compostable packaging 
or not compostable packaging or modification to the front-end of the system where possible.  
So that you’ve got two different streams of household, food, restroom in the back of stream or 
possibly some front-end sort of facility.”
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Figure 21. Final configuration of supply chain processes and resources for “bio-paper”  
food caddy liners under a climate change crisis scenario.

 

Table 7. Summary of preferred processes, resources, and time scale options advocated  
by the “bio-paper” food caddy liner group under a climate crisis scenario. 

Processes (time frame) Resources

Final product production
(5-10 years)

No resources allocated

Home composting
(5-10 years)

Communication
Education

Catering final product commercialisation –  
a closed-loop system
(5 years)

Specific products (R&D)

Industrial composting – closed-loop system
(5 years)

No resources allocated 

Mixed waste collection 
(BBPP and other waste)
(10 years)

No resources allocated 

Biobased biodegradable plastics packaging 
and food waste collection 
(5-10 years)

Communication
Certification and labelling
Policies

Product in transit (new process)
(5 years)

End-of-life
Specific products (R&D)

Anaerobic digestion (AD) and industrial  
composting, including dry AD
(5 years)

Certification and labelling
End-of-life
Policies
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The biobased biodegradable coffee pods group argued that an economic crisis would 
adjust the processes to make them more cost-cutting (See Table 8 and Figure 22). In this 
context, the group argued that in a scenario of economic uncertainty, people would tend to be more 
reliant on themselves; therefore, they prioritised home composting as the first step, moving this 
process closer to a period of five years (rather than ten years for a business-as-usual scenario) and 
allocating communication as the main resource. 

 
“I guess people will be encouraged to do things on their own, their own. So the home 
composting may happen sooner so that people are more reliant on themselves.”
(Participant 18)

The group also agreed that the policies in discussion for 2023 (Separation of food waste collection), 
2025 (Extended producer responsibility for packaging) and 2030 (Elimination of food waste to 
landfill) would move towards a horizon of 10 years to accommodate more urgent priorities from 
governments to support people and businesses in financial distress (See Figure 22).

 
“So you know, these [policies] are moveable first as well (…) That’s because 
of COVID. We did not do a lot of things in the environment, right? So all these 
[policies] will slip that way.”
(Participant 13) 

Accordingly, industrial composting for a closed-loop system, the commercialisation processes from 
the distributors/retailers, and the biobased biodegradable coffee pod’s consumption were moved 
along to the 10-year timeline. In addition, previous policy resources assigned to industrial composting 
(white card corresponding to proposed processes not implemented in the UK) were eliminated 
because they would not represent a high priority in this scenario. Finally, the processing of biobased 
biodegradable products through anaerobic digestion and the resources previously assigned to this 
card would not mean a focus and therefore were removed from the board for this scenario. 

Figure 22. Final configuration of supply chain processes and resources for the biobased 
biodegradable coffee pods applications under an economic crisis scenario.
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Table 8. Summary of preferred processes, resources, and time scale options advocated by  
the biobased biodegradable coffee pod group under an economic crisis scenario. 

Processes (time frame) Resources

Packaging production
(biobased biodegradable coffee pod)
(5 years)

Certification and labelling
Specific products (R&D)

Final product production 
(5 years) 

Communication

Final product consumption 
(10 years) 
*it was moved forward in the 10-year timeline

End-of-life
Certification and labelling

Catering final product commercialisation –  
a closed-loop system
(5-10 years) 

Policies 

Industrial composting – closed-loop system
(5-10 years) 
*it was moved forward towards the 10-year 
timeline

No resources allocated 

Distributor/Retailer final product 
commercialisation 
(10 years)
*it was moved forward towards the  
10-year timeline

No resources allocated 

Home composting 
(5 years)

Communication

Biobased biodegradable plastics packaging 
and food waste collection 
(5-10 years)

Education

Industrial composting (proposed process)
(5 years)

 No resources allocated
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4. Summary and Conclusion 
Third Social Innovation Lab
 

 
4.1. Evaluating the potential of solutions
 
 
In summary, the third SIMBIO workshop focused on evaluating solutions put forward from the 
previous workshop to consider their feasibility, practicality and potential impact. From the expert 
speaker presentations made on each of the six solutions, it is clear that whilst these routes hold 
considerable potential in moving the bioplastics sector forward, there are hurdles to overcome. 

For example, when considering the communication and education solutions, there is clearly 
bewilderment by the public regarding not only what bioplastics are but also what is the most 
appropriate recycling route to take. There is a clear need to develop best practices in the application of 
communication tools as a solution to ensure the dissemination of accurate and consistent information; 
logos are just one part of the communication tools and greater consistency and harmonisation in 
waste collection procedures are needed. Clear issues were also raised with solutions that focused 
on better end-of-life management. Whilst there is great potential for biobased biodegradable 
plastic packaging (BBPP) materials to be integrated into anaerobic digestion processes, they can 
contaminate biofertiliser outputs and even disable the operation of such facilities.

The two expert speakers that spoke on specific product solutions also raised similar issues over 
the confusion over different types of bioplastic materials and potential contamination. Whilst 
there may already be a number of different specific product uses that employ BBPP materials to 
good effect, recyclers further down the supply chain often consider those materials a risk to their 
operations. If waste management systems are to be truly circular, contamination issues must be 
solved. Ensuring greater understanding of the environmental impact of such CE systems, greater 
clarity over different degradation standards and future changes in composting infrastructure, 
packaging design and labelling, waste and resource policy were put forward to overcome the 
current challenges.

The position of policy as a potential solution raised similar concerns. There is clearly confusion 
in terms of how exactly those materials are defined in policy and how they are incorporated into 
legislation. New regulations around extended producer responsibility for packaging could potentially 
reshape the sector; however, the standards surrounding the implementation of such waste directives 
do not sufficiently distinguish bioplastics from regular plastic materials.

Overall, the further discussion of these six solution pathways raised a number of challenges in their 
prototyping. Confusion was a repeated topic for both the public and policymakers. Furthermore, 
the material composition of bioplastics and their inability to break down was a noted limitation. 
The solutions to this have taken a diffusive rather than a collaborative approach in searching for 
further innovations in bioplastics decomposition; for any of the six approaches to be prototyped in a 
convincing manner, working in partnership across the supply chain will be critical.
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4.2. Scenario-based board games as a method to navigate the prototyping 
and implementation of solutions
 
 
The discussion tasks at the workshop successfully facilitated cross stakeholder engagement in 
thinking about prototyping potential solutions. In playing the board game, participants considered 
the wider landscape of factors that both hindered and forwarded the potential implementation of 
the three BBPP products: ready meal trays, coffee pods and food caddy liners. As a method, the 
board game worked well in enabling participants to navigate and deliberate on aspects such as 
the introduction of various future policy measures, potential scenarios such as a prolonging of the 
pandemic, as well as the allocation of resources aligned to the six different solutions.

The scenario-based board game provided a number of learning points. Firstly, when thinking about 
product development, branding plays a key role and is critical for closed-loop recycling systems 
to be implemented, given the connection between retailer and waste management practices. 
Conversations during the board game noted, however, that just focusing on product development is 
insufficient as an isolated solution. Consideration is needed of wider consumer behaviour. Where 
new BBPP products are put forward, there is potential for consumers to be resistant to change, 
questioning whether they trust new materials and whether they will take the correct recycling action. 
Such a solution was noted as only being successful with further education on the difference between 
conventional plastics and those that are biobased, given recent backlash against all plastics in 
campaigns arguing for their reduced use.

For example, a “bridge technology” was proposed; “bio-paper” caddy liners derived from cellulose 
(paper materials) or a mix of cellulose and other biopolymers, so that consumers will easily differentiate 
them, would tackle one of the main problems of bioplastics materials. These may penetrate the 
market faster and contribute to consumers’ behaviour change, and allow certification standards and 
waste management process evolution to include a wider spectrum of compostable packaging.

The board game also allowed participants to discuss the importance of collaboration; for example, 
the need to ensure that problems with the contamination in end-of-life management are solved. 
Without appropriate end-of-life solutions, the whole circular system that underpins the advantage of 
BBPP over conventional plastics is undermined. Collaboration between actors in the supply chains 
was positioned as the key to this. Participants discussed the need for an agreed sustainable pathway 
with regulation needed to facilitate the implementation of certification as the most favourable solution. 

The allocation of resources in the board game made clear for the need for pressure to ensure 
businesses abide by certification commitments with penalties for infractions and a specific timeframe 
over which high standards of degradability will be introduced. However, such conversations were 
accompanied by concerns around where power is amalgamated in such collaborations, whereby 
one voice is louder than others and certain industry stakeholders may push for a particular direction 
as its suits their interest.

The contamination issue puts the feasibility of the BBPP solution at stake. The board game allowed 
participants to consider what kind of collaboration is needed to find a solution. Actors involved in the 
collection, sorting and recycling must work in line with best practices in the bioeconomy. A greater 
number of appropriate anaerobic digestion facilities to process biobased biodegradable plastics was 
also stated as being critical to improving the processing of BBPP as part of household food waste 
management. Greater links were envisaged between stakeholders involved in the commercialisation 
of packaging products and waste management professionals. These sectors should be discussing 
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if anaerobic digestion facilities are ready to process bioplastic packaging materials and if each of 
these sectors keeps pace with each other’s innovations.

Discussions around cost were also a prominent theme in the playing of the board game. Cost is a 
major barrier, given that brands need to invest in the development of new biobased biodegradable 
materials to expand their use. The current climate of rising inflation and production costs across 
industries is a barrier to such investment, with consumers wary of any price increases. Participants 
in the workshop expressed concern that instances where there is a need to design and prototype 
new BBPP solutions from the ground up will be deferred. Products with a clear closed-loop recycling 
arrangement will prevail. Moreover, packaging producers will struggle to see the advantages of 
moving to biobased biodegradable plastics, given the high source material costs compared to fossil 
fuel inputs. Overall discussions on costs challenged who should pay for such investments and if 
government funds are to be used to facilitate the sector’s development, what activities should be the 
focus, and who should funds be aimed towards.

Overall, the board game exercise enabled participants in the workshop to consider the positioning 
of not only the resources needed for a more sustainable future pathway but also how each actor’s 
interests can be aligned. There were clear points around which the sector could unite, such as 
the need for the packaging market to distinguish itself from the fossil-fuel industry, with a focus on 
bioplastic packaging as a means to achieve this. Furthermore, this is biobased, rather than fossil fuel-
based, plastic material at the forefront of the green future vision.
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5. Understanding the Policy 
Gap and Setting a New 
Pathway for BBPP

 
5.1 Introduction
 
 
Following the findings, this report now considers the policy implications of the collective insights 
gained through the SIMBIO research project as a whole. Gaps within the current UK policy 
environment are identified and a pathway outlined for the successful rollout of sustainable biobased 
biodegradable plastics. First, an overview is provided of recent policy developments in the UK and 
EU, outlining prominent policy developments. This is followed by the outlining of a new policy pathway 
for sustainability in the biobased biodegradable plastics packaging sector from the point of view of 
R&D for specific products, end-of-life, certification standards, communication and education.

 
 
5.2 Policy overview
 
 
5.2.1 Policy overview in the UK

The bioplastics sector in the UK operates within a fragmented regulatory environment. Moreover, 
some policies seem contradictory, such as the plastics packaging tax, which fails to distinguish 
between biobased and compostable plastics and conventional plastics. As a result, all compostable 
plastics will be subject to taxation (BBIA, 2022). Although the Bioeconomy Strategy is important 
for the UK, there is a lack of a comprehensive and clear policy framework to guide the development 
of bioplastics, including the sourcing, labelling, disposal and processing at the end-of-life. Aspects 
of the development of bioplastics are incorporated into strategies and policies such as the UK’s 25 
Year Environment Plan (25YEP) (DEFRA, 2018a), the Waste Strategy for England (DEFRA, 2018b), 
and the Extended Producer Responsibility (EPR) for the packaging sector (DEFRA, 2018b). 

The 25YEP focuses on resource efficiency, particularly for conventional plastics. The plan outlines 
strategies for reducing plastics use and makes commitments to eliminate avoidable plastic waste 
by 2042 (DEFRA, 2018a). For example, at the production stage, actions from this plan included: 
(a) a call for evidence to understand how the tax system or charges could reduce the use of single-
use plastics; (b) encourage plastics producers to take responsibility for the environmental impacts 
of their products and make plastics packaging more efficient, and (c) encourage the production 
of fewer plastics for packaging and review the viability of plastics material to be recovered. At the 
consumption level, this plan proposes: the removal of single-use plastics from central government 
offices, expansion of the plastic bag charge, to support refilling points and, in partnership with the 
Waste and Resources Action Programme (WRAP), to explore the introduction of plastic-free aisles. 
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At the end-of-life, the plan included supporting the industry-led On-Pack Recycling Labelling system 
and increasing packaging recycling rates.

Although this plan triggered key actions to make the material plastics flow more efficiently and 
reduce plastics waste, only one measure supported R&D in the bioplastics sector. The 25YEP 
also encouraged the development of biobased, biodegradable, and environmentally friendly plastics, 
proposing to work with the Research Councils to support the development of a standard for 
biodegradable plastic bags, recognising the need to avoid microplastics pollution. 

Following the 25YEP, the Waste Strategy for England, published in 2018, aimed to complement and 
support previous waste strategies to (a) work towards all plastic packaging placed on the market 
being recyclable, reusable or compostable by 2025; (b) work towards eliminating food waste to landfill 
by 2030; (c) eliminate avoidable plastics over the next 25 years (d) double resource productivity by 
2050 and (e) eliminate avoidable waste by 2050. This strategy also sets the core principles to act 
as a framework for reviewing the Extended Producer Responsibility (EPR) for the packaging sector 
and developing a new one (DEFRA, 2018b). The strategy set actions for higher recycling rates 
supported by the EPR, deposit return schemes (DRS). It also focused on the introduction of a plastic 
packaging tax for products with less than 30% recycled plastic, improving consistency in the type 
of materials to be included in each recycling waste stream collected by local authorities, and setting 
minimum requirements through eco-design.

The EPR relies on the ‘polluter-pays’ principle and internalises materials’ downstream waste 
management costs (OECD, 2021). It can include a variety of policy instruments, such as product 
taxes, recycling requirements, deposit-refund schemes, and disposal fees (OECD 2021). Producer 
responsibility schemes have been adopted in most G20 countries (OECD, 2021), and the scheme 
has been in place since 1977 in the UK (DEFRA, 2021b). The current discussion in the UK about the 
extended producer responsibility for packaging proposes that the producers (including bioplastics 
producers) will be made responsible for the full cost of managing the packaging they place on the 
market, which is estimated at approximately £2.7bn in the first year of implementation (DEFRA, 
2021b). The EPR intends to support the previous commitments made by the UK Government, 
such as working towards all plastic packaging placed on the market being recyclable, reusable or 
compostable by 2025 and eliminating avoidable plastic waste by 2042.

Regarding biodegradable plastics, the EPR consultation (DEFRA, 2021b) proposes continuous 
monitoring to generate environmental and economic evidence that considers the benefits of 
biodegradable plastics (in situations where they do not have adverse effects on the environment) 
and the current recycling system or circular economy system. 

Similarly, this strategy focuses mainly on optimising the current recycling system; although the 
strategy included compostable packaging as part of the viable packaging market, it only provides 
direct support for the bioplastics sector in terms of research and innovation. Particularly, this strategy 
announced the launching of a call for evidence on the development of standards for biobased and 
biodegradable plastics and to evaluate their overall sustainability – “for example, whether they will 
be more sustainable if manufactured from plant waste rather than from plants that would otherwise 
have been used for food production” (DEFRA, 2018b, p.127). 
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This cautious support considers some of the following challenges:

•	  Use and waste management of compostable and biodegradable packaging. According to the 
DEFRA consultation, evidence suggests that some of these types of materials do not fully 
biodegrade in the open environment (such as in soils or the ocean), leaving behind potentially 
harmful microplastics. Some require specific treatment at the end of their life. 

•	  The number of industrial composting or anaerobic digestion facilities that accept these materials is 
limited in the UK. They are not widely collected for composting or digestion, and when the material 
is received, it does not always fully biodegrade. 

•	  Consumer confusion. It is easy to mistake bioplastics for conventional plastics, contaminating 
and disrupting the recycling of conventional plastics. It is recommended that compostable and 
biodegradable plastics packaging are processed as non-recyclable and are explicitly labelled as 
‘do not recycle’. 

Furthermore, in England, biodegradable and compostable wastes were not included as a separate 
recycling waste stream in the Environmental Bill. DEFRA proposed that these materials are not 
included in any other recycling streams. Such statements create challenges for their collection. 
However, in the future, collection will possible if biodegradable and compostable materials can be 
treated appropriately at their end destination. 

A review by DEFRA on the consistency of collecting household and business recycling in the UK 
noted the need for caution as there are problems with the recycling consistency of biodegradable 
and compostable plastic materials within current recycling systems (DEFRA, 2021a). This is due 
to doubts over the inclusion of these materials in industrial and home composting standards. The 
review argues that materials that break down in industrial composting might not fully break down 
under home composting conditions.

Looking forward, UK waste strategies provide key steps to optimise the recovery of plastics and R&D 
resources have been provided. However, a continued assessment of environmental benefits is needed 
for all types of bioplastics products. Moreover, it is vital that downstream routes for the end-of-life are 
implemented and aligned with clear and easy guidelines for consumers, which enable them to recognise 
the various bioplastics and subsequently dispose of and/or home compost them appropriately. 

 
5.2.2 Policy overview in the EU

Regarding EU policy on bioplastics, there is no EU law in place that applies across biobased, 
biodegradable or compostable plastics comprehensively. Aspects of the promotion of bioplastics 
align under the European Green Deal, which aims to improve the wellbeing and health of future 
generations in light of the existential threats of climate change and environmental degradation. 
Key activities within the European Green Deal include increasing the uptake of cleaner, cutting-
edge technological innovation and products that can be repaired, recycled and re-used (European 
Commission, 2022). 

In 2019 the European Bioplastics Association (EUBP) welcomed the European Green Deal roadmap 
noting how bioplastics are a critical part of the pathway towards a more resource-efficient and 
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competitive economy in line with 2050 net-zero targets (European Bioplastics, 2019). Specifically, 
the EUBP emphasised how ‘sustainably sourced biomass feedstock’ will aid the transition away from 
a dependence on fossil fuel-based inputs for packaging products and the increase in recyclability 
options (such as composting) that biobased plastics allow.

Bioplastics policy also features at the EU level in the 2015 European Commission Circular Economy 
action plan. Promoting biomass and biobased products is to be found amongst the 54 actions 
outlined in the plan, noting their advantages in ‘renewability, biodegradability and compostability’. 
Two specific actions were upheld:

•	  Promoting the efficient use of biobased resources through a series of measures such as guidance 
and dissemination of best practices on the cascading use of biomass and support for innovation 
in the bioeconomy.

•	  Revising legislative proposals on waste contains a target for recycling wood packaging and a 
provision to ensure the separate collection of biowaste.

These actions were undertaken over a timetable extending from 2016 to 2018, taking forward the 
previous 2012 bioeconomy strategy for the circular economy (European Commission, 2015a). 
These strategies also align with a wider EU strategy on plastics; this strategy aims to decarbonise 
the plastics economy, which involves replacing conventional fossil-fuel plastics with plant or 
waste-based alternatives. Plastics that are able to biodegrade will play a key role in this strategy 
(European Bioplastics, 2017).

Four EU directives have partial objectives that relate to bioplastics. The first of these is the directive on 
single-use plastics. Published in 2019, this directive focuses on reducing certain plastic products in the 
environment. The directive notes the need to extend the definition of plastics to those that are “polymer-
based rubber items and bio-based and biodegradable plastics regardless of whether they are derived 
from biomass or are intended to biodegrade over time”. The directive also notes the need for market 
restrictions on types of plastic that do not “properly biodegrade and thus contributes to microplastic 
pollution in the environment, is not compostable, negatively affects the recycling of conventional plastic 
and fails to deliver a proven environmental benefit” (European Commission, 2019).

The second directive covers plastic bags. This directive mentioned the need for a European standard, 
as there is a “requirement for packaging recoverable through composting and biodegradation”. 
This sets out the characteristics under which a material may be considered compostable – 
“namely that it can be recycled through a process of organic recovery comprised of composting 
and anaerobic digestion”. Further points are made regarding the need for Union-wide bioplastic 
labels for compostable carrier bags and that confusion results from the reality that some types of 
biodegradable materials may actually increase pollution given the conditions required for successful 
degradation (European Commission, 2015b). 

The third is the waste framework directive. This directive has a wide range of goals from decreasing 
the generation of waste across the EU to improving separate waste collection, reducing recycling 
contamination, increasing recycling rates and expanding extended producer responsibility schemes. 
The directive acknowledges that bioplastics will play a key role in progressing these goals, given 
their circular nature. Overall, the importance of biobased feedstock and biowaste for bioplastics 
and compostable plastic production is realised. This directive also made a significant distinction 
between plastics that can biodegrade and those that are ‘oxo-degradable’ which fragment into small 
pieces but do not break down in the natural environment (European Bioplastics, 2018).
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The fourth directive that has been linked to bioplastics is the packaging waste directive. This directive 
aims to align measures across EU countries that tackle packaging waste and address packaging’s 
impact on the environment. It aims to promote the reuse and recycling of packaging. Bioplastics 
offer a route for reducing dependence on raw materials and minimising the environmental impacts 
of plastic packaging. 

Looking forward, there are key policy steps that need to be taken in the area of biobased feedstocks. 
An assessment of the extent to which the use of biobased feedstocks will lead to environmental 
benefits is needed in the context of biodegradable and compostable plastics. Further work is still 
required to inform policy about criteria for the best use of bioplastic products. A forthcoming EU 
initiative aims to promote biobased, biodegradable and compostable plastic materials that lead 
to environmental benefits. At the heart of this future development is the importance of offering 
consumers a clear and trustworthy alternative to conventional plastics. Any solutions in this area 
must also contribute towards a sustainable future across the plastics economy operating in the EU. 

Regarding policy concerning biowaste collection, EU regulations note the need to encourage 
biowaste collection as a prerequisite to ensuring compliance with composting and digestate 
standards. A critical consideration here is the need to prevent waste contamination with potentially 
polluting substances during biowaste collection. Article 22 of the EU Waste Framework Directive 
obliges member states to introduce a separate collection of biowaste where technologically feasible. 
Member states can apply different strategies at the digestion stage to collect biowaste from sources 
such as food waste from households, restaurants, mass catering, public sector buildings, and 
biowaste from businesses.

Across Europe, the separate collection of biowaste is not well implemented. According to the 
European Composting Network, Norway, Sweden, the Netherlands, Germany, Switzerland, Austria, 
and Italy have implemented separate collections and composting for biowaste, with other countries 
either making significant advances or are in the process of implementing separate collection 
(VALUEWASTE, 2019). Given how member states can waive the obligation to separate it, biowaste 
collection often relates solely to composting green waste. There is limited further separation of food 
waste as a result. 

In France, from January 2012, the “Grenelle II” law requires all large producers of biowaste (in 
particular large retailers) to sort, collect, and recover their biowaste specifically. Under this 
requirement, large producers must have a biowaste management system in place that combines 
compliance with regulations, health and safety, cost control, and environmental performance.
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Table 9. Policies and consultations revised regarding plastics, packaging and biobased 
biodegradable plastic materials in the UK and EU. 

Policy Year Objectives for plastics/
packaging sector

Implications for 
the biobased 
biodegradable 
plastics sector

UK. 

A Green 
Future: Our 
25 Year Plan 
to Improve the 
Environment

2018 To reduce plastics use and 
make commitments to eliminate 
avoidable plastic waste by 2042

 

To work with the 
Research Councils to 
help the development 
of a standard for 
biodegradable plastic 
bags, recognising 
the need to avoid 
microplastics pollution. 

UK.

Our Waste, 
Our 
Resources:  
A Strategy for 
England

 

2018 To complement and support 
previous waste strategies to 
1) work towards all plastic 
packaging placed on the market 
being recyclable, reusable or 
compostable by 2025; 2) work 
towards eliminating food waste 
to landfill by 2030; 3) eliminate 
avoidable plastics over the next 
25 years; 4) double resource 
productivity by 2050; and 5) 
eliminate avoidable waste by 2050.

Particularly, this strategy sets 
the core principles that will act 
as a framework for reviewing our 
Extended Producer Responsibility 
(EPR) for the packaging sector 
and the development of a new one. 

Call for evidence on 
developing standards 
for biobased and 
biodegradable plastics 
and evaluating their 
overall sustainability.

UK – 
Extended 
Producer 
Responsibility 
for Packaging 
Consultation 
Document

2021 Packaging producers will be 
made responsible for the full cost 
of managing the packaging they 
place in the market.

Continuous monitoring to 
generate environmental 
and economic evidence 
that take into consider-
ation the benefits of bio-
degradable plastics (in 
situations where they do 
not have adverse effects 
on the environment), and 
the current recycling  
system or circular 
economy system. 

European 
Green Deal

2019 Improve the wellbeing and health 
of future generations in light 
of existential threats of climate 
change and environmental 
degradation.

The uptake of cleaner 
technologies and 
increase in product 
circularity – biobased 
biodegradable plastics 
are included as part of 
this pathway. A specific 
policy framework is 
forthcoming. 
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Policy Year Objectives for plastics/
packaging sector

Implications for 
the biobased 
biodegradable 
plastics sector

European 
Commission 
Circular 
Economy 
Action Plan

2015, 
revised in 
2019

Measures to help stimulate 
Europe’s transition towards 
a circular economy, boost 
global competitiveness, foster 
sustainable economic growth 
and generate new jobs.

Facilitate the 
recyclability of 
bioplastic in existing 
recycling streams. 

Increase separate 
organic recycling stream 
collection. Emphasise 
the advantages of 
bioplastic materials.

EU Plastics 
strategy

 

2018 Decarbonisation of the EU 
plastics economy.

Promotion and 
development of 
alternative feedstocks 
with genuine 
environmental benefit to 
replace fossil fuel-based 
materials.

EU Single-
use plastics 
directive

2018,  
further 
regulations 
in 2021

Reducing the impact of plastics 
on the environment.

Market restrictions on 
plastics that do not 
properly biodegrade in 
the environment. For 
example, restrictions on 
single-use cutlery and 
plates.

EU Plastic 
bag directive 

2015 National targets of EU member 
states to reduce plastic bag use.

Move to use 
compostable bags over 
plastic bags.

Waste 
Framework 
Directive

2011, 
revised in 
2019

Decreasing waste generation, 
improving separate waste 
collection, reducing recycling 
contamination, increasing 
recycling rates and expanding 
EPR schemes.

Acknowledges that 
biobased biodegradable 
plastics will play a key 
role in meeting target, 
given their circular 
nature.

Packaging 
and 
Packaging 
waste 
directive

1994, 
revised in 
2018

Harmonise national measures 
on the packaging and the 
management of packaging 
waste. Provide a high level of 
environmental protection. Ensure 
the good functioning of the 
internal market.

Reduce the 
dependence on 
fossil fuels as new 
material inputs for the 
manufacture of plastics. 
Promote a turn towards 
plant-based and 
compostable packaging 
materials.

EU 
regulations on 
the biowaste 
collection

2008 Encouraging biowaste collection 
to support offering consumers 
an alternative to fossil fuel-based 
plastics.

Separate collection 
of biowaste where 
technologically and 
feasibly possible.
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5.3 Setting a new policy pathway for sustainability in the bioplastic 
packaging sector
 
 
5.3.1 R&D for specific products 

Policy recommendation #1: Expand R&D investments to produce products that offer an alternative 
to fossil-based plastics that are hard to recycle and/or prone to contamination, or provide extra 
environmental benefits over other materials.

Over the three labs, many participants expressed optimism about the significant potential of biobased 
biodegradable plastics materials to replace conventional plastics that are:

•	Hard to recycle due to the properties of materials (e.g., flexible packaging) 

•	Prone to contamination, and therefore very difficult to be recycled

•	  Provide extra environmental benefits over other materials (e.g., food caddy liner to ease the 
collection of food waste)

The participants from the second lab argued about the potential of replacing hard to recycle products 
such as pouches, shrink films for vegetables, tea bags, coffee pods, mixed materials, bubble wraps, 
pens, flexible plastics packaging, and certain multi-layered packaging applications (Tjahjono et al., 
2021a). Indeed, at the same lab, “pouches were repeatedly mentioned as ‘least favourite packaging’ 
or resulting in a ‘feeling of waste” and “shrink films and bags for vegetables/fruits were regarded as 
a ‘nightmare’, ‘annoying’ and/or unnecessary” (Tjahjono et al., 2021a , p.16).

Moreover, over the three labs, the participants also noted the significant potential for biobased 
biodegradable plastic packaging (BBPP) as part of a closed-loop system. For example, in the third lab, 
R&D resources were destined by the three prototyping groups for packaging production of biobased 
biodegradable applications and to produce products that can be recovered and commercialised in 
a closed-loop system. 

Funding and commitments for R&D in sustainable plastics are components of several UK policies 
that aim to reduce plastics use and eliminate avoidable plastic waste. For example, this can be 
evidenced in the UK’s 25 Year Environment Plan (25YEP) (DEFRA, 2018a) and the Waste Strategy 
for England (DEFRA, 2018b). Nevertheless, despite the government’s funding and commitment and 
the stakeholders’ interest, the uptake of BBPP is still limited due to the barriers resulting from the 
incumbent fossil-based system.

A further way to improve the production of alternative products to fossil-based plastics and increase 
food waste collection was suggested in the third lab. This solution involves the development of a 
“bridge technology” such as “bio-paper” caddy liners, derived from cellulose (paper materials) or a 
mix of cellulose and other biopolymers. This short-term solution could help to reduce the amount of 
plastic that goes into the soil through compost and digest, making food waste more manageable 
at the AD facilities, as well as giving some extra time to the waste management system to develop 
certification standards for food caddy liners and develop processes to include a wider spectrum of 
compostable packaging.
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Policy recommendation #2: R&D investments to continue evaluating the sustainability of biobased 
biodegradable plastic products by looking at the life cycle. 

Policy recommendation #3: Expand R&D investments to improve biodegradability in industrial 
facilities and home compost. 

Over the three labs, participants provided clear evidence of the extent to which biobased 
biodegradable plastic products are sustainable. For example, as part of the third lab, a researcher 
stated that more research needs to focus on fragmentation rates so that micro-plastics development 
can be quantified. Such research can improve biodegradation in home composting and help to 
measure how much energy is going into such products to calculate their benefit to the environment. 
This is in line with the EPR consultation (DEFRA, 2021b), which proposed continuous monitoring to 
generate environmental and economic evidence considering the benefits of biodegradable plastics 
in situations where they do not have adverse effects on the environment, the recycling system, or the 
circular economy aims.

 
5.3.2 End-of-life 

Policy recommendation #4: Invest in industrial composting and adequate anaerobic digestion to 
support the uptake of biobased biodegradable plastic packaging products. 

BBPP products uptake is dependent on improved industrial waste management and infrastructure. 
Such management and infrastructure could support the increase in the volume of BBPP products in 
the markets, simplifying efforts to collect, sort, compost/digest those products. Industrial facilities 
that accept these materials are limited in the UK and where the material is received, it does not always 
fully biodegrade. For example, in the third lab, the three prototyping groups suggested investments/
infrastructure resources at the end-of-life for anaerobic digestion (AD) or industrial composting as 
post-AD processing. Besides, those resources were also destined to provide a basis for producers 
to collaborate with the waste management processor in the disposal-composting-digestion stage. 

The advantage of such waste infrastructure measures is the increasing efficiency over time. Once 
the infrastructure is in place, this may provide sufficient capacity for a growing number of biobased 
biodegradable plastics to be processed at the end-of-life. For example, the food caddy liner group 
at the third lab suggested that an enlarged AD capacity is expected to attract new investment in dry 
AD with or without a composting phase.

Despite the optimism of many participants, as evidenced in Section 4.2, government efforts to 
develop and drive such waste management and infrastructure are limited in the UK. For example, 
there is no clear signal that funds collected by the EPR or plastic packaging tax internalise materials’ 
downstream waste management costs. An alternative strategy would be for governments to provide 
support (e.g. through matching funding) for the private sector to attract capital to develop the waste 
management sector.

Policy recommendation #5: Create disposal and collection routes for biobased biodegradable 
plastic packaging products.
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Numerous participants from the three labs outlined the potential usefulness of creating routes for the 
disposal and collection of BBPP materials. For example, the participants in the second lab suggested 
that to facilitate this scenario, compostable plastic packaging materials should be used when they 
are in contact with food (Tjahjono et al., 2021a).

In the third lab, two groups prioritised processes related to collecting BBPP and food waste and 
allocated resources such as communication with consumers, certification, labelling, and policies. 
However, in England, biodegradable and compostable plastics were not included as a separate 
recycling waste stream in the Environmental Bill creating challenges for biowaste collection. 

In this context, a foot in the door strategy would involve the collection of compostable materials and 
food waste. The compostable materials will act as a “carrier of food waste” (Beltran et al., 2021). 
For example, in the first lab (Tjahjono et al., 2021b), a representative of the BBIA illustrated the case 
of Italy, which introduced a law in 2010 for food waste to be collected with reusable containers or 
with certified (EN 13432) bags. As a result, Italy reduced contamination by fossil-based plastics in 
food waste treatment plants. This strategy could act in line with the Resources & Waste Strategy 
(DEFRA, 2018b), which included a proposal that all households in England are provided with a 
separate weekly food waste collection from 2023, and with the 25 Year Environment plan that had 
the ambition to work towards eliminating food waste to landfill by 2030 (DEFRA, 2018a).

 
5.3.3 Certification standards and labelling

Policy recommendation #6: Greater accountability and collaboration to implement certification 
standards that must ensure alignment with both product labelling measures and waste management 
procedures.

Certification standards play a key role in the bioplastics industry by assuring the biodegradability of 
BBPP materials.

In the first workshop, certification standards were noted as potentially stifling competition in bioplastic 
material innovation. A wide range of labels are used, which results in consumer confusion, in turn 
resulting in BBPP failing to reach its correct end-of-life stage. Ideas put forward in this workshop 
suggested the need for greater certainty in certifications, such as the need to independently verify 
producers’ claims for their packaging products’ technical and biodegradable capabilities. The main 
issue raised was the need for a better connection between certification standards and a labelling 
system that is compatible with the procedures in the waste management industry, to facilitate 
recycling and material circularity.

The second workshop highlighted the need for clear messaging attached to certification and 
labelling. Certification marks must be integrated into OPRL’s guidance to ensure that certification is 
homogenised with packaging labelling to ensure the correct end-of-life management. Participants 
in this workshop noted that these standards also aid the communication of waste management 
procedures for bioplastic materials to actors along the supply chain. Participants also mentioned 
EN 13432 standard requirements for testing the capability of biodegradable packaging for industrial 
composting and the effect on resulting outputs such as compost. Overall, improved certification 
standards and guidelines were ranked in second place by the participants when considering the 
most favourable solutions. Specifically, certification standards should move towards being consistent 
and legally binding, integrate with wider guidelines on processing BBPP, have their enforcement 
strengthened and connect with wider labelling systems.



67Prototyping Solutions - Findings from the third UK SIMBIO social innovation lab – and SIMBIO project implications

In the third workshop, the feasibility of certification standards as a solution was further interrogated. 
Participants raised concerns about products such as bioplastic tea bags and food caddy bags 
that have entered the market with little to no certification. Participants questioned the usefulness 
of certification standards if there are weak enforcement mechanisms. Furthermore, the sometimes 
close relationships between regulators and industry cause a watering down of such enforcement 
measures. Whilst certifications and standards can play an important role, the lack of accountability 
undermines their benefits, as it reduces collaboration.

The policy recommendation here is to increase the accountability of certification standards schemes. 
This would involve improved evidencing of the producers’ claims around the technical capabilities 
and biodegradable properties of bioplastic materials. The policy should also encourage certification 
standards schemes to involve wider collaboration across all actors in the supply chain. Improving the 
relationships between packaging producers and consumer-facing labelling is particularly important, 
as well as with waste management actors, to ensure BBPP products can be collected and processed 
in line with recycling procedures.

 
5.3.4 Communication 

Industrial action recommendation #1: A comprehensive marketing strategy that includes 
different layers and at various supply chain stages.

By 2030, the second lab participants envisioned, that consumers would exhibit enhanced greener 
values and sustainable practices which in turn will support the uptake of more sustainable products. 
However, uptake is dependent on the correct identification of BBPP materials and consumer 
perception of their environmental benefits. 

Numerous participants over the three labs outlined the potential for improved communication with 
consumers to drive the uptake of BBPP materials. For example, participants in the first lab explained 
that the wide range of labels being utilised results in confusion and leads to compostable packaging 
materials being placed in an inappropriate waste management route (e.g., home composting or ending 
up in incorrect recycling streams). The participants in the third lab also argued that communication 
with consumers is an important area to improve. Specific areas to improve include a) the collection of 
BBPP along with food waste; b) the interaction between producers of the final product (e.g., coffee 
pods) and consumers; and c) the route for home composting. 

The solutions proposed during the labs covered improved normative communications (labelling), 
increased packaging technology (QR code on the packaging that can be easily scanned by 
consumers to inform and incentivise the correct disposal), clear communication on the product 
about the raw materials used and their cultivation, and the most environmentally friendly disposal 
route for the packaging. 

There is a pressing need for a multi-layered communication strategy applied at various stages of the 
supply chain, including:

•  Creation of new marketing terminology which clearly differentiates biobased biodegradable 
plastics materials from other bioplastics materials. 

•  Continued effort from the industry and OPRL to create and communicate the labels for compostable/
digestible products (in line with the certification standards to identify the product).
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•  Creation of marketing communication on the packaging to transmit the product’s sustainable 
attributes, avoiding elements that can be confusing and/or prone to allegations of green washing.

•  Creation of disposal guidelines for consumers and collection guidelines for the “recycling” companies 

• Post-processing guidelines for the waste management sector.

Whilst the communication strategy proposed would help move forward the uptake of these products, 
it is still based on unidirectional and task-focused information, which positions the consumers 
as passive recipients. More research is needed to develop a bidirectional communication from 
consumers to producers and evaluate marketing strategies to tighten the relationship between the 
brands, retailers and consumers.

 
5.3.5 Education 

Policy recommendation #7: Create educational programmes focused on removing consumer 
confusion from labelling, and providing memorable advice to encourage the right end-of-life 
procedure.

Policy recommendation #8: Develop educational programmes aimed at home composters to 
guide them in the biodegradability of plastics.

Industrial action recommendation #2: Develop educational campaigns aimed at key composting 
associations to guide them in the process of composting biobased biodegradable plastics.

There is a compelling need for better knowledge across all actors within the supply chain. There 
are education gaps between producing and consuming parties in understanding each other’s 
procedures and moving forward in a unified and sustainable way.

In the first workshop, the need for educational programmes that support home composting of 
biodegradable products was identified. There is a clear need for the general public to have a better 
understanding as to which currently compostable packaging items can be disposed of in their home 
composting bin. 

The second workshop highlighted that education programmes were not considered an important 
solution compared to consumer communication and certification standards. However, education 
was highlighted as an important activity that overlaps with proposed solutions. Consumers must 
be educated in the best course of action to take to dispose of BBPP materials, with education 
also needed further down the supply chain. Hence, retailers and waste management or recycling 
companies need to ensure that BBPP materials are properly processed. Overall effective education 
lies in developing clear labelling and a transparent end-of-life processing procedure underpinned by 
an appropriate policy framework.

The third workshop highlighted work on labelling and how the information embedded in labels plays 
an important role in how consumers identify the correct end-of-life actions to take with packaging 
materials. There is, however, much confusion over labelling systems for recycling and how consumers 
perceive the recyclability of packaging materials. Education encouraging the correct disposal of 
BBPP material was considered to be an important supporting action by participants and one that 
is critical to the implementation of policies such as extended producer responsibility and the plastic 
packaging tax.
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Policy should support an educational programme to increase consumers’ awareness of BBPP 
materials. This programme should focus on ensuring that the most appropriate end-of-life action 
is taken. This must be connected to education more widely in the industry to ensure that waste 
collectors and management companies correctly process bioplastic packaging so that it is recycled 
to maintain its value within a circular economy. 

 
5.3.6 Overall policy

Policy recommendation #9: Develop a policy framework for BBPP, focusing upon R&D, 
communication, certification and labelling, education and end-of-life.

Over the three labs, many participants expressed concern about using products labelled as 
biodegradable, compostable, biobased, etc. This in turn led the participants to question whether 
industrial self-regulation works. Perhaps a more holistic approach is needed to consider isolated 
regulation of biobased biodegradable plastics and the wider agenda driving and moving towards 
bioeconomy. There is a need for a coherent and holistic regulatory environment including R&D, 
communication, certification and labelling, education, end-of-life (including disposal, processing and 
recovery), increased producer responsibility and tax incentives.
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6. Conclusion and Implications

 
 
6.1 The SIMBIO Project: A social innovation management approach to 
progressing BBPP as a solution to the plastics crisis
 
 
In conclusion, the SIMBIO project has shown how collaboration through a social innovation approach 
can make a significant contribution in understanding and overcoming the challenges facing the future 
sustainability of the bioplastic packaging sector in the UK. In the report’s introduction the problems 
associated with the use of plastics were set out. Our current use of plastic is on the one hand unsustainable 
but at the same time a modern-day necessity in enabling important consumption-based activities. There 
are few materials so universally and cheaply available that are as durable and flexible that can facilitate the 
safe packaging, transportation, retail and protection of food, preventing millions of tonnes of food waste. 
Whilst plastic’s properties have been heralded, its creation from fossil fuel materials has positioned it as 
one of the largest causes of pollution, particularly given the considerable negative impacts upon sea life. 
This issue, amongst others set the scene for the need for the SIMBIO project.

The report positions biobased biodegradable plastics as a disruptive technology whereby the 
constitution of plastics from biobased materials considerably reduces the harmful outcomes when 
plastics are leaked into the environment. Biobased biodegradable plastics sit within the wider 
bioeconomy, meaning recovery processes, such as anaerobic digestion and industrial composting, 
enable a circular system of biobased biodegradable plastic material recovery and production. Whilst 
biobased biodegradable plastics vary in their constitution and are somewhat complicated by varying 
standards of degradation or compostable requirements, an increase in these novel materials sits 
prominently alongside other strategies to tackle the plastic problem.

What this project set out to accomplish is to explore the transition to greater use of biobased 
biodegradable plastics, in terms of both an understanding of the current industry and legislative 
context in the UK across different stages of the supply chain, as well as how to overcome the apparent 
challenges hindering the transition. A social innovation management approach was employed to 
achieve this. This involved working with a number of industry stakeholders by undertaking interviews 
and holding three collaborative social innovation workshops. The stakeholders held experience 
across all aspects of the bioplastic supply chain, from the creation of the material to its governance, 
certification, retailing and its end-of-life management. 

The research was designed around six key stages to address the environmental and societal 
challenges of the bioplastic packaging sector throughout its whole supply chain. This extended from 
an initial review of current literature, which revealed the driving forces influencing the transition of the 
food plastic packaging system, semi-structured interviews with the stakeholders of the bioplastics 
supply chain, and two workshops that involved ‘seeing the system’ and ‘designing the solution’. This 
was followed by the third workshop ‘prototyping solutions’, which is detailed in this report, and finally, 
a process of analysis, reporting and research dissemination.

This report specifically focuses on reporting the findings of the third SIMBIO workshop; however, 
given the project’s finality, wider analysis and discussion are offered on a policy gap and a future 
pathway for the bioplastics sector.
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6.2. Considering the UK and EU policy gap
 
 
The report closed by reviewing the policy gap in the UK and the EU and making a number of 
recommendations. Whilst there has been progress within the policy landscape in measures to reduce 
plastic use and increase the responsibility of companies to ensure proper end-of-life management 
and recycling, the positioning of bioplastic within policy is at points unclear or misaligned. In the UK, 
for example, there is a lack of a comprehensive policy framework for the development of biobased 
biodegradable plastics, traversing their sourcing through to their end-of-life processing. The policy 
that has been implemented is often underpinned by facilitating the flow of traditional plastic materials 
to increase recycling rates and the reduction of single plastic use. Whilst beneficial, this does not 
directly facilitate the pathway forward envisaged by the SIMBIO research project for the biobased 
biodegradable plastic sector. There is a policy gap regarding the need to address the contamination 
of biobased biodegradable plastics as well as the limited number of appropriate anaerobic digestion 
facilities, and the need to treat those materials as separate materials in waste streams, with this 
differentiation needed for recycling consistency.

Looking to Europe, policy gaps are evident in how there is no EU law applied to biobased, biodegradable 
and compostable plastics comprehensively. Where there is policy focus, it is on the need to move away 
from fossil fuel inputs and towards a focus on biomass and biobased materials. The EU waste framework 
directive does partly relate to bioplastics in how its included definitions take note of plastic materials 
that degrade overtime. However, there is a clear gap regarding the need for consistent standards to 
be employed across EU member states as well as continuous monitoring to understand the progress, 
growth and waste management arrangements of the bioplastic packaging market. 

6.3. SIMBIO project implications
 
 
In terms of the report’s implications, the policy recommendations set out a new pathway to achieve 
sustainability in the biobased biodegradable plastic packaging (BBPP) sector.

The first implication of the SIMBIO project is the need for greater R&D across actors in the bioplastic 
packaging supply chain. In particular R&D is needed to produce biobased biodegradable plastics 
with the potential to replace hard-to-recycle materials, i.e. plastics that are prone to contamination 
or provide extra environmental benefits over other materials. This will only succeed through greater 
attention to the product life cycle and its relation to circular systems. Particularly, greater attention 
is needed to resolve the issues with the contamination of outputs from anaerobic digestion and 
composting plants.

Second, a clear implication from this research is that focusing on specific products as a future route 
of development has the potential to be a compelling and powerful strategy in moving the sector 
forward, as long as the routes through which products are created and then used and processed 
are considered. The SIMBIO research project implies that the mandatory collection of household 
compostable materials cannot come soon enough.

Third, there is a fundamental need for increased accountability alongside collaboration in the 
bioplastic packaging sector. This must be bi-directional from producers to consumers, supported by 
educational programmes that tackle both the consumer bewilderment with bioplastic materials and 
their recycling procedures, as well as better policy integration.
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Finally, locating the findings within the current policy gaps in the UK and EU has shown that there is 
a need for an overall policy framework to address the challenges across the supply chain that this 
project has unearthed. The blueprint of a future bioeconomy has successfully captured the attention of 
policymakers and industry; however, a niche must now be carved for biobased biodegradable plastic 
packaging. Coherent regulation that is able to frame a move away from fossil fuels will be a key driver in 
constructing future sustainability pathways; however, stakeholders across the biobased biodegradable 
plastic packaging sector need to unite in terms of both the biodegradability of bioplastic materials and 
the strategies through which collaboration is possible. Ultimately BBPP is a solution to the crisis of 
plastic pollution; however, without actors across the sector working in partnership more effectively, 
BBPP risks being diluted in wider plastic reduction and recycling policy measures that will fail to fully 
realise both the potential environmental benefits of biobased biodegradable plastics and their growth 
as a packaging market.
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