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Executive summary  
In the face of a global crisis due to plastic pollution, the United Kingdom (UK) Government, 
along with many governments around the world, is taking targeted action to combat plastic 
pollution through new or revised policies and interventions. Essential to ensuring that any 
policies implemented are informed by science and evidence, is undertaking effectiveness 
evaluations to determine what works in practice, what the barriers to effective implementation 
are, and where critical gaps in evidence exist. Therefore, to ensure the next steps in plastics 
governance by Defra are ambitious and effective, this report aims to gather insights, 
inspiration and lessons learned from policy making worldwide to allow more informed 
international cooperation, as well as guide national direction.   
 
A selection of geographical areas including Barbados, California (USA), Canada, the 
European Union, Japan, Kenya, New Zealand, the Netherlands, and Singapore have been 
evaluated to understand what the overarching approaches to managing plastics are, as well 
as what the policy landscape looks like, and how a selection of their policies are performing at 
reducing plastic pollution. Therefore, the objectives of this study are as follows: 

a) Within the bounds of selection identify what other countries, regions or states are doing 
in terms of national plastics strategies, including the structure, aims and relation to 
wider waste management or plastics policies;  

b) Determine which plastics policies exist in each of these geographical areas and 
develop an inventory that maps the plastic policy landscape for each; 

c) Use a pre-existing, well tested policy evaluation methodology to perform evidence-
based evaluations of a selection of plastics policies to determine their effectiveness; 

d) Identify patterns and gaps that exist in the evidence base for plastics policies within 
the identified policy areas to inform the identification of key enabling factors, or 
effective practice examples that are transferable to the UK; 

e) Identify priority research areas to inform improved decision making around plastics 
policies and national strategies. 

 
The methods applied in this report to undertake effectiveness evaluations are based on the 
Global Plastics Policy Centre’s pre-existing and well-tested plastics policy analytical 
framework to a range of national and regional plastics policies. The full details of the methods 
can be found on the Global Plastics Policy Centre website1. The analytical framework 
(Supplementary Material B) is composed of 45 reference statements against which the intent 
and performance of each policy can be assessed. The framework itself was developed 
iteratively through consultation with industry leaders, plastic researchers and policy specialists 
and tested on a range of plastics policies before adoption.  
 
The key findings associated with the overarching strategies of the geographical areas 
studied include firstly that when considering targets, they are widely varied. All of the 
strategies, except for the Singapore National Action Strategy for Marine Litter (2022) and the 
Japan National Action Plan for Marine Plastic Litter (2019), have set targets that are time 
bound and quantitative. Across the strategies, the targets with the latest dates for achievement 
are those which aim to see change by 2040, with the most frequent target being 2030, 
indicating a relative sense of urgency to address the issues of plastic pollution. However, none 
of the targets set out by the plastics strategies are legally binding.  

Secondly, the coverage of the strategies with regards to the plastics lifecycle is almost entirely 
based on the downstream stages of the lifecycle, including sale, use, and end of life. None of 
the strategies cover natural resources, and only the Plastics Transition Agenda of the Circular 
Economy in the Netherlands by 2050 covers raw material extraction and refining to some 
degree. Third, when investigating how the strategies support or recommend alternatives to 

                                                
1 https://plasticspolicy.port.ac.uk/methods/  

https://plasticspolicy.port.ac.uk/methods/
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plastics, the most comprehensive coverage of substitution for traditional plastics is in the 
Japan National Action Plan for Marine Plastic Litter (2019) which includes actions for 
encouraging plastic alternatives (e.g. biodegradable plastics, circular product design – 
including use of recycled materials or closed loop recycling). Canada and Singapore’s 
strategies make no recommendations for substitutes or alternatives to plastics as materials or 
items. Particularly progressive, is the Netherland’s strategy which encourages a shift from 
production and use of “virgin” fossil plastics to recycled and renewable plastics. Renewable 
plastics in this regard refer to bio-based plastics and those that are made through the process 
of carbon capture and utilisation (CCU). The details of the individual strategies are presented 
in Supplementary Materials A. 

From these findings, policy considerations for overarching plastics strategies include an 
increased focused on the early stages of the plastics life cycle; clear guidance on substitution 
recommendations; a detailed action plan to support strategies; supporting strategies with 
legally binding policy instruments to ensure the delivery of goals and objectives; and legally 
binding, time bound and quantitative targets to ensure clear direction. 

The findings associated with the individual policy effectiveness evaluations are detailed 
by policy in Supplementary Material B are not presented in this report. Summaries of the policy 
landscape for each geographical area, as well as the key outcomes of each evaluated policy, 
are presented herein. The enablers from evaluated in the policy interest areas of Defra were 
identified, namely upstream measures; design; standards and labelling; and reuse, but a vast 
gap in evidence generated difficulties in drawing out persistent enabling factors that could be 
applied to all of the policies evaluated. The majority of policies evaluated with sufficient 
evidence from which to draw conclusions were found to have a somewhat significant effect on 
reducing plastic pollution (60% of policies), but the confidence level with which this is stated 
varies from policy to policy depending on the strength of the evidence base. 

A number of barriers and gaps have been identified as outcomes of this study including a 
persistent lack of evidence, where more than half of the evaluated policies had insufficient 
evidence from which conclusions about effectiveness could be drawn. Within those which 
could be evaluated, a number of consistent evidence gaps were also highlighted including 
inter alia stakeholder engagement in policy formulation, societal burdens, sustainable 
financing, and the destination of waste. A further barrier lies in that causal inference methods 
are rarely used by studies within the evidence base to directly link and relate outcomes to the 
implementation of a specific policy. There is also a lack of harmonised national or regional 
level framework evaluation approaches, meaning that policies are evaluated in relative 
isolation, which might fail to capture the wider impacts of the policy landscape. Lastly, plastics 
do not exist in a plastics silo, and as such, evaluations could be misrepresenting the actual 
impacts by not accounting for the synergies with other interacting areas of policy such as 
climate, labour, health, biodiversity and trade. 
 
Given the barriers and gaps identified in this study, as well as priority areas for intervention by 
the global research community, some valuable areas for further research could include 
national deep dives into the plastics policy framework of countries, with targeted consultation 
with key stakeholders; extensively mapping out national policy frameworks, identifying gaps 
etc (as above), and working to ensure that national policy aligns to the outcomes of the 
International Negotiating Committee (INC) meetings regarding the development of a legally 
binding instrument to end plastic pollution; redesigning the policy evaluation framework to 
assess regional or international plastics policies, as currently it is only fit for evaluating national 
policies; exploring synergies between plastics policy and other policy areas such as climate, 
biodiversity, human rights, health and labour; and analysis of the climate impacts associated 
with the plastics lifecycle to determine critical intervention points that would minimise the 
emissions of greenhouse gases and plastic pollution at the same time.   
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Acronyms 
3R Reduce, Reuse, Recycle principle 

BNSI Barbados National Standard Institution 

CaPSA Canada's plastics science agenda 

CCME Canadian Council of Ministers of the Environment 

CCU Carbon capture and utilisation 

Defra Department for Environment, Food and Rural Affairs 

DRS Deposit Return Scheme 

EPR Extended Producer Responsibility 

EU European Union 

FAOLEX Food and Agriculture Organisation Legislation Database 

INC Intergovernmental Negotiating Committee 

KAM Kenya Association Of Manufacturers 

LECB Low Emission Capacity Building 

MOE Ministry of the Environment 

METI Ministry of Economy, Trade and Industry 

MPA Maritime and Port Authority of Singapore 

MPs Microplastics 

NAMA Nationally Appropriate Mitigation Actions 

NASML National Action Strategy on Marine Litter 

NGOs Non-governmental organisations 

NOWPAP Northwest Pacific Action Plan 

NTU Nanyang Technological University 

OECD Organisation for Economic Co-operation and Development 

PET Polyethylene terephthalate 

PMI Plastic management index  

PVC Polyvinyl chloride 

SPA Singapore Packaging Agreement 

SB Senate Bill 

UK United Kingdom 

UNCLOS United Nations Convention on the Law of the Sea 
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UNDP United Nations Development Programme 

UNEP United Nations Environment Programme 

UNEP-LEAP UNEP's Law and Environment Assistance Platform 

Glossary 
Anaerobic digestion/ In 
Vessel Composting & 
Home composting 

Waste management practices that break down organic material: 
Anaerobic Digestion utilises bacteria in the absence of oxygen 
to breakdown multiple varieties of organic/ biodegradable waste 
material; In Vessel Composting is an industrial process of 
composting breaking down material in the presence of oxygen; 
Home composting is a domestic practice of treating organic/ 
biodegradable wastes such as food and garden waste.  

Biodegradable plastic A degradable plastic in which the degradation results from the 
action of naturally occurring microorganisms such as bacteria, 
fungi and algae 

Circular economy In contrast to the prevailing linear economy, a circular economy 
is an industrial system that aims to decouple economic 
growth from resource extraction and consumption. A circular 
economy designs out waste and pollution, circulates 
products and materials at their highest values, regenerates 
nature and restores the natural cycles that provide the 
economy with resources. Within a circular economy, the product 
is reused or recycled at the same level, rather than 
downcycling, therefore preserving the material input. 

Defra Department for Environment, Food and Rural Affairs 

Incineration A waste treatment process defined as the combustion of 
substances contained in waste materials. Industrial plants for 
waste incineration are commonly referred to as waste-to-energy 
facilities, and incineration and other high-temperature waste 
treatment systems are described as "thermal treatment". 

MARPOL The International Convention for the Prevention of Pollution from 
Ships 

Microplastics Fragments of any type of plastic less than 5 mm in length 

Oxo-degradable plastic Oxo-degradable plastics are conventional plastics which include 
additives to accelerate the fragmentation of the material into 
very small pieces, triggered by UV radiation or heat exposure. 
Due to these additives, the plastic fragments over time into 
plastic particles, and finally microplastics, with similar properties 
to microplastics originating from the fragmentation of 
conventional plastics. (European Commission & Directorate-
General for Environment, 2016) 

PHBH A biodegradable polymer produced by a microorganism 
fermentation process in which bio-based oils are used as 
primary raw materials. 
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Plastic pollution Any fugitive plastic (whether that be thermoplastic, elastomer, 
thermoset; or single-use, packaging, cables, construction, 
etc.) that has escaped the system or lifecycle of plastic, through 
any leakage point, ending up in the natural or human 
environment without fulfilling an intended function 

Plastics Plastics are a wide range of synthetic or semi-synthetic 
materials that use polymers as a main ingredient. Their plasticity 
makes it possible for plastics to be moulded, extruded or 
pressed into solid objects of various shapes. This adaptability, 
plus a wide range of other properties, such as being lightweight, 
durable, flexible, and inexpensive to produce, has led to its 
widespread use. Most modern plastics are derived from fossil 
fuel-based chemicals like natural gas or petroleum; however, 
recent industrial methods use variants made from renewable 
materials, such as corn or cotton derivatives. In this report, 
plastics are referred to as the former (fossil-fuel derived). 

Plastics Life Cycle The stages that make up our relationship with plastic from oil 
extraction, to petrochemical production, to our use of 
plastic products, to waste and recycling, to incineration and 
disposal. The lifecycle is broken into three key hotspot 
areas: Upstream (resource extraction, production); midstream 
(design and use); and downstream (waste management). 

Policy Any action taken by government, private businesses, charitable 
organisations, and interest groups in response to the 
plastic pollution problem. This can include legislation, 
government policy, initiative campaigns or voluntary 
commitments. 

Policy effectiveness The degree to which the policy under evaluation contributes to 
reducing plastic litter in the environment and meeting its own 
policy objectives. This is drawn from the available evidence. 
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1. Introduction 

1.1 Context 
The world is facing an unprecedented plastic pollution crisis. Despite the widespread public 
support for actions to reduce plastic pollution, plastic production, and consumption, the 
mismanagement of plastic waste continues to increase (Borrelle et al., 2020; Pew Charitable 
Trusts and SYSTEMIQ, 2021). One of the primary drivers of plastic mismanagement is the 
complexity of the plastics life cycle (i.e. production, use and disposal; Figure 1) together with 
the variety of polymers and additives within the material itself (Epps et al., 2021; Wang et al., 
2021). This translates into a landscape where points of plastic pollution are transboundary and 
exist across the lifecycle, and policy mechanisms to address this exist across various scales 
(including international, regional, national and subnational). However, despite the measures 
that exist, estimates at the global level suggest that national and private sector policies 
currently in place will only slow the increase in plastic pollution by 7% per year against 
business as usual by 2040 (Pew Charitable Trusts and SYSTEMIQ, 2021) and thus are not 
proportionate to the scale of the problem. Furthermore, policies tend to be implemented in a 
piecemeal fashion, usually focusing on a single part of the life cycle (such as collection and 
disposal) or single items or groups of items (bags, straws and cups, for example). While 
targeted approaches are necessary in different parts of the life cycle depending on the country 
context, it is important to include whole life cycle approaches in plastics governance to ensure 
that efforts match the magnitude and transboundary nature of the plastics problem and its 
social, environmental, and economic impacts. (Simon et al., 2021).  
 

 
Figure 1. Plastics life cycle. Source: Defra. 

 
 
Along with many governments around the world, the United Kingdom (UK) Government is 
already taking targeted action to combat plastic pollution. The Government’s 25 Year 
Environment Plan sets out the ambition to eliminate all avoidable plastic waste by 2042 (i.e. 
the lifetime of the 25 Year Environment Plan). The Environmental Improvement Plan sets out 
an interim target that will enable progress against this target to be tracked – by 31 January 
2028, the total mass of residual municipal plastic waste in the most recent full calendar year 
does not exceed 42 kg per capita, which is equivalent to a 45% reduction from 2019 levels. 
Some of the actions taken so far include having introduced a plastic packaging tax on 
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packaging that contains less than 30% recycled plastic, a ban on microbeads in rinse-off 
personal care products, and measures to restrict the supply of plastic straws, plastic drink 
stirrers and plastic-stemmed cotton buds. The Environment Act also provides powers to 
introduce deposit return schemes, establish greater consistency in the recycling system, better 
control the export of plastic waste and introduce charges for single-use items. In January 2023, 
the UK also announced a Deposit Return Scheme for drinks containers to come into effect in 
2025 (Defra, 2023). 
 
Beyond the national level, the current process to develop an international legally binding 
instrument to end plastic pollution is an acknowledgement of the need for concerted action at 
the global scale (March et al., 2022). Key to shaping the terms of the international instrument 
is clearly defining what constitutes the plastics life cycle (Nielsen et al., 2019) and 
understanding how to leverage the strengths and mitigate for the weaknesses of the current 
plastic policy framework, including at sub-national, national, and regional scales (Global 
Plastics Policy Centre, 2022). The international agreement offers the potential to inform and 
guide plastics policy at varying scales to adopt harmonised measures towards a common goal 
of ending plastic pollution. What this looks like in practice will depend on the outcomes of the 
international negotiating committee (INC) meetings and the resulting text of the agreement.  
 
Essential to ensuring that any policies implemented are informed by science and evidence, is 
undertaking effectiveness evaluations to determine what works in practice, what the barriers 
to effective implementation are, and where critical gaps in evidence exist. A previous study 
utilising an adapted version of the methodology presented within this report found that major 
evidence gaps exist within the international plastic policy landscape, particularly around policy 
formulation, forms of stakeholder engagement, policy implementation, and financing (Global 
Plastics Policy Centre, 2022). 

 
The study also found that time-bound and quantitative goals aligned with monitoring and 
evaluation schemes for these gaps provide a mechanism for accountability. If not filled, these 
gaps will keep creating ambiguity in claims of policy success and undermining attempts to 
refine policies based on current performance (Global Plastics Policy Centre, 2022). Efficient 
monitoring and evaluation not only allows a nation or a business to track progress, it also 
offers potential to unlock investment potential particularly in areas where progress is evident 
(Global Plastics Policy Centre, 2022).  

1.2 Objectives 
To ensure the next steps in plastics governance by Defra are ambitious and effective, it is 
important to gather insights, inspiration and lessons learned from policy making worldwide. 
Additionally, understanding various global partners’ respective plastics strategies will allow 
more informed international cooperation, as well as guide national direction.  Therefore, a 
selection of geographical areas including countries, states and regions have been evaluated 
to consider a wide variety of counterparts with diverse systems in place, namely a combination 
of low, middle- and high-income countries with diverse waste management practices selected 
in discussion with Defra. As such, the geographical areas included are:  
 

● Barbados 
● California, USA 
● Canada 
● European Union 
● Japan 
● Kenya 
● New Zealand 
● The Netherlands 
● Singapore 
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China was initially included in this list, given the high volumes of plastic produced in the 
country. However, the Chinese legal and policy ecosystem is complex, with the majority of 
policies existing at the sub-national or provincial level. In this regard, many similar policies can 
exist within the country, but with slight provincial variations. Due to this complexity, and given 
the scope and resources available for this study, China was excluded. Fürst and Feng (2022) 
map out China’s regulatory response to plastics in more detail, and provide an inventory of all 
of China’s plastics policies, including a trajectory of the plastic policy response based on their 
analysis.  
 
The objectives of this study are as follows: 

f) Within the bounds of selection identify what other countries, regions or states are doing 
in terms of national plastics strategies, including the structure, aims and relation to 
wider waste management or plastics policies;  

g) Determine which plastics policies exist in each of these geographical areas and 
develop an inventory that maps the plastic policy landscape for each; 

h) Use a pre-existing, well tested policy evaluation methodology to perform evidence-
based evaluations of a selection of plastics policies to determine their effectiveness; 

i) Identify patterns and gaps that exist in the evidence base for plastics policies within 
the identified policy areas to inform the identification of key enabling factors, or 
effective practice examples that are transferable to the UK; 

j) Identify priority research areas to inform improved decision making around plastics 
policies and national strategies. 

 
The rest of this report is structured as follows: Section 2 outlines the methods and approach 
applied to understanding the policy landscape of other countries, states or regional bodies, 
including the limitations to this approach. Section 3 presents the findings and interpretation at 
two levels; the overarching plastics strategies that exist, and the effectiveness of individual 
policies that have been implemented. Section 4 presents the barriers to effectiveness 
evaluations and outlines priority areas for further research to enhance the global 
understanding of policy effectiveness to inform the direction of UK plastics governance. 

2. Methods 

2.1 Approach 
To map the policy landscape of each geographical area, the overarching strategies to address 
plastic pollution at the national, regional or state level were first identified. These were 
assessed to determine their aims, reach, timelines and integration into other parts of policy in 
response to a set of predetermined questions as allocated by Defra (Row 1, Supplementary 
Material A).  Following the identification of overarching strategies, all of the existing plastics 
related policies for each geographical area were identified utilising the Global Plastics Policy 
Centre policy inventory2, the Duke Nicholas Institute Plastics Policy Inventory3, the UNEP’s 
Law and Environment Assistance Platform (UNEP-LEAP)4, the G20 Report on Actions against 
Marine Plastic Litter5 and the FAOLEX legislative and policy database6. 
 
Although policies can be implemented by private businesses, charitable organisations, and 
interest groups, this study focuses on government policies. Government policy is defined 
broadly in this study as any legally binding or voluntary intervention or measure taken by a 

                                                
2 https://plasticspolicy.port.ac.uk/policy-reviews/ searching by geographical      area. 
3     https://nicholasinstitute.duke.edu/plastics-policy-inventory/search searching by geographical      
area. 
4 https://leap.unep.org/countries using the search terms ‘plastic’, ‘polymer’, ‘waste’. 
5 https://g20mpl.org/wp-content/uploads/2022/08/G20MPL-report-2022_0826.pdf  
6 https://www.fao.org/faolex/country-profiles/en/ using the search terms ‘plastic’, ‘polymer’, ‘waste’. 

https://plasticspolicy.port.ac.uk/policy-reviews/
https://nicholasinstitute.duke.edu/plastics-policy-inventory/search
https://leap.unep.org/countries
https://g20mpl.org/wp-content/uploads/2022/08/G20MPL-report-2022_0826.pdf
https://www.fao.org/faolex/country-profiles/en/
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government. Legally binding interventions and measures include, inter alia, laws, acts, 
regulations, decrees and orders, whereas voluntary interventions and measures can include, 
inter alia, national action plans, government strategies and nationally determined 
contributions. Some action plans or strategies can be legally binding in part. 
 
This report applies the Global Plastics Policy Centre’s pre-existing and well-tested plastics 
policy analytical framework to a range of national and regional plastics policies (Global Plastics 
Policy Centre, 2022). The full details of the methods can be found on the Global Plastics Policy 
Centre website7. The analytical framework (Supplementary Material B) is composed of 45 
reference statements against which the intent and performance of each policy can be 
assessed. The framework itself was developed iteratively through consultation with industry 
leaders, plastic researchers and policy specialists and tested on a range of plastics policies 
before adoption. Since its inception, the framework has been applied to approximately 140 
policies and was the primary method for the first series of 100 plastics policy evaluations, 
published in the report titled “A global review of plastics policies to support improved decision 
making and public accountability”. 
 
Government policies identified for evaluation within this study were selected using purposive 
sampling technique (or judgement sampling). This non-random technique allows for the 
identification and selection of “information-rich sources” to compensate for time-constraints 
(Etikan, Musa and Alkassim, 2016). Through judgement sampling, this study was able to 
intentionally identify policies that are well aligned to the Defra call or had unique traits worth 
investigating, particularly any measures that involve the upstream of the plastics life cycle, i.e. 
production, design and manufacturing (see Annex 1). The evidence to undertake each policy 
assessment was drawn from publicly available sources, including published scientific 
literature, grey literature, industry reports and news reports. Evidence gaps are filled with 
expert opinion (where available) for which permission to cite and disclose the source was 
obtained. Each policy review involved searching online databases and catalogues to find 
published evidence related to each policy. Multiple databases were searched to ensure full 
coverage of the published evidence, including Science Direct, Scopus, Google and Google 
Scholar. Careful consideration was given to the choice of keywords and the design of each 
search to ensure it was as focused as possible. Each search was time-limited to ensure 
consistency between searches and to make allowances for the different volumes of available 
evidence.  
 
The quality and robustness of the evidence used to complete the analytical framework was 
assessed, enabling an overall ‘strength’ rating to be attached to each policy assessment. The 
criteria used to characterise the strength of the evidence was: 1) the size of the body of 
evidence; 2) the type of evidence included, ranked by their reliability (scientific, peer-reviewed 
literature ranking the highest, followed by grey literature and white papers, industry reports, 
news and other media); and 3) the robustness of the methodologies employed to generate the 
evidence. These criteria are combined to present an overall guide to the strength of evidence 
used to assess each policy. The evidence base generated through the application of the policy 
analysis framework is used to draw together a detailed discussion document presented within 
this report. As well as summarising the approach taken and any relevant assumptions, this 
document presents key insights related to barriers and enablers of policy effectiveness. This 
is accompanied by a set of filterable spreadsheets (Supplementary Materials A and B) of the 
strategies, policies, and all completed policy assessments presented. 

2.2 Limitations 
When interpreting the findings, the following limitations and cautions should be considered: 

 

                                                
7 https://plasticspolicy.port.ac.uk/methods/  

https://plasticspolicy.port.ac.uk/wp-content/uploads/2022/10/GPPC-Report.pdf
https://plasticspolicy.port.ac.uk/wp-content/uploads/2022/10/GPPC-Report.pdf
https://plasticspolicy.port.ac.uk/methods/
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The analysis is largely based on evidence derived from published literature: As with any 
study that draws heavily from literature (in this case including non-peer reviewed sources), the 
relationships and assertions presented within this study are constrained by the reliability of the 
underlying evidence base. To offset this risk, several steps were taken: 1) the evidence was 
compiled and reviewed by knowledgeable scientists who could exercise their professional 
judgement to identify strength of evidence; and 2) the evidence included in the study 
represents a wide variety of authors, institutions, locations and methods, and systematic bias 
or error is therefore unlikely. 

 
Complex relationships between various interacting policies: Evaluating any policy in 
isolation does not fully account for possible interactions between policies and other initiatives. 
However, time and resource availability constraints confined this study to evaluating individual 
policies of interest. The full list of plastics related policies for each country can be found in 
Supplementary Material B, but further analysis would be required to identify the synergies or 
discords across a geographical area’s policy landscape and how effective the entire policy 
framework is overall. 

 
Varying languages used in global policy: In this study, only policies in English, or in a format 
easily translated, were reviewed. In this regard, policies and associated evidence unavailable 
in English were excluded which may have excluded evidence to inform evaluations. Where 
possible, translations of policy documents and evidence were made using online translation 
services. 

3. Findings and interpretation 
The results of this study are hosted as detailed searchable, filterable spreadsheets and are 
therefore not presented in detail in this report. Please see the Supplementary Material files A 
(International Plastics Strategies) and B (International Policy Evaluations). 
 
This chapter presents the key findings and interpretations utilising the policy review 
methodology described in Chapter 2. This is divided into two main sections: 

● Overarching plastics management strategies, consisting of reviewing strategies’ 
targets, lifecycle coverage (where it addresses plastics within its production, use and 
disposal), and finally the substitution of plastics. 

● Policy effectiveness evaluations, including summaries of select areas and patterns 
in policy areas.  

3.1 Overarching plastics management strategies 
Supplementary Material A provides an inventory of the high-level plastics or plastics related 
strategies including individual aims, targets, timelines, links to strategy documents and contact 
details. This section presents a summary of what is in the inventory and identifies patterns 
across the strategies. The strategies identified for each country, state or region are indicated 
in Table 1. Some of the overarching strategies for plastics exist as part of a wider strategy or 
agenda at the national or regional level. 
 
Table 1. Plastics strategies identified for each geographical area. 
 
Geographic 
area 

Plastics strategy 

Barbados None 

California, USA Statewide Microplastics Strategy (2022) 
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Canada Canada-wide Strategy on Zero Plastic Waste (2018) 

European Union A European Strategy for Plastics in a Circular Economy (2018) 

Japan A) Resource Circulation Strategy for Plastics (2019)        
and 
B) National Action Plan for Marine Plastic Litter (2019)                                            

Kenya None 

Netherlands A Circular Economy in the Netherlands by 2050, Plastics Transition 
Agenda  
(2018) 

New Zealand National Plastics Action Plan for Aotearoa New Zealand (2021) 

Singapore National Action Strategy Addressing Marine Litter in Singapore (2022) 
 
Of the nine geographical areas, two did not have an overarching plastics strategy (Barbados 
and Kenya). In the case of Barbados, the National Strategic Plan of Barbados 2006-2025 
includes priority activities towards developing a national strategy for improved waste 
management that includes plastics and recycling. It is therefore expected that it will not be 
long until a national waste management strategy at a minimum is in place. In Kenya, waste 
management, including plastics, falls under the National Solid Waste Management Strategy 
(2015). However, this is extremely limited in the clarity around actions to be taken to improve 
the impacts of solid waste pollution. The Kenya Plastic Action Plan from 2019 which aims to 
accelerate the circular economy at the national level was, however, developed as a consulting 
piece by industry actors and has not been endorsed by the Kenyan Government and thus was 
not evaluated in this study. 
 
New Zealand does not have a national strategy for plastics, however their National Plastics 
Action Plan (2021) has been included here as it fulfils the same role as the overarching 
strategies, only with more specific activities given that action plans usually follow strategies 
and map out how to achieve the aims of the strategy. This is the case in Canada where the 
Canada-wide Strategy on Zero Plastic Waste (2018) is supported by the Canada-wide Action 
Plan on Zero Waste (2019, phases 1 and 2). The strategy focuses on preventing plastic waste, 
for example by designing plastic products for longevity and reparability, or reducing demand 
for disposable plastic items; collecting all plastics, including through clean-up, so they are 
channelled back into the economy; and recovering value from all plastics using a range of 
strategies and processes according to a hierarchy of priority. The Canadian strategy is 
standalone, but is in line with the G7 Ocean Plastics Charter, led by Canada in its G7 
presidency.        
 
In the case of California’s Statewide Microplastics Strategy (2022), although it refers to 
microplastics, the strategy has a large focus on eliminating plastic waste at the source, 
focusing on products or materials from which microplastics originate. It also includes engaging 
the public, Californian Indigenous People, and industries, and working to alter public 
behaviours and consumption, attitudes, and priorities around plastics use and waste reduction, 
which extends beyond just microplastics. In this way, the Microplastics Strategy can be 
considered a wider plastics strategy. Similarly, Singapore’s National Action Strategy 
Addressing Marine Litter (2022, NASML) addresses various forms of marine litter (including 
glass and wood) but prioritises plastics (including microplastics and tyres) and highlights 
actions needed to prevent plastic pollution entering the marine environment. This suggests a 
focus on the stages of the plastics life cycle more related to waste management and pollution 
prevention. However, the strategy includes adopting a more circular approach, outreach and 
stakeholder engagement and international collaboration which cover a much wider breadth of 
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activities across the plastics life cycle. The Singapore NASML was introduced to support the 
achievement of targets specified in a wider national strategy, the Singapore Green Plan 2030 
which sets out the agenda for a more sustainable Singapore, including waste management 
and a reduction of waste sent to landfill.  
 
Japan’s Resource Circulation Strategy for Plastics (2019) was designed to support the 
national 3R [Reduce, Reuse, Recycle] + Renewable initiative to promote resource circulation 
of plastics in each stage of the entire lifecycle of plastic products, in collaboration with all 
stakeholders including municipalities, businesses and consumers. This strategy is notable 
because it directly resulted in the Act on Promotion of Resource Circulation for Plastics, which 
was brought into effect on April 1, 2022 (discussed in Section 3.2). Japan also has a National 
Action Plan for Marine Plastic Litter (2019) which focuses less on the circularity of plastics, but 
rather focuses on preventing pollution into the marine environment by reducing unmanaged 
or mismanaged waste, remediation efforts (including land based and marine), cooperation 
with stakeholders including at the international level, and sound science. Japan’s development 
of these strategies was largely driven by their role as G20 Presidency in 2019. 
 
Along with Japan, the Netherlands and the European Union have strategies which focus more 
on the circular economy. The Plastics Transition Agenda within the Circular Economy in the 
Netherlands by 2050, forms part of a wider Circular Economy Implementation Programme, for 
which there are strategies for various materials including biomass and food; plastics; 
manufacturing industry; construction; and consumer goods. In their plastics agenda, they 
focus on reducing the amount of plastic used, increasing the supply and demand for recycled 
and ‘renewable’8 plastics, and improved supply chain cooperation and management. A 
European Strategy for Plastics in a Circular Economy (2018) is the most comprehensive 
plastics strategy by the EU, and covers a vast range of aims as identified in their ‘Vision for 
Europe’s new plastics economy’. This strategy was developed as an arm of the EU Circular 
Economy Action Plan, which is further one of the main building blocks of the European Green 
Deal (2019), Europe’s agenda for sustainable growth. We note that the EU Marine Strategy 
Framework Directive (2008), while it does address plastics as an impact on the marine 
environment, does not fully cover plastics and therefore has been excluded as one of the 
overarching plastics strategies. 

3.1.1 Targets 

As indicated in Supplementary Material A, there is a wide range of targets that are intended 
as outcomes of the strategies. All of the strategies, except for the Singapore National Action 
Strategy for Marine Litter (2022; NASML) and the Japan National Action Plan for Marine 
Plastic Litter (2019), have set targets that are time bound and quantitative. Both of these are 
driven by the G20 Implementation Framework for Actions on Marine Plastic Litter which, as 
part of the “Osaka Blue Ocean Vision”, aims to reduce additional pollution by marine plastic 
litter to zero by 2050. This is not, however, explicit in either of the strategies. The NASML was 
further established in line with SDG target 14.1, which aims to, by 2025, prevent and 
significantly reduce marine pollution of all kinds, including plastics and in particular from land-
based activities. This is not a quantitative target against which reasonable measurement of 
progress can be made. The use of quantitative and time bound objectives is an important 
enabler of effectiveness in all policy types, including strategies (Global Plastics Policy Centre, 
2022).   

The EU, under their 'vision for Europe’s new plastics economy' has three time-bound, 
quantitative targets, including:  

                                                
8 Renewable plastics in this regard refers to bio-based plastics and those that can be used for carbon 
capture and utilisation. 
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● By 2030, all plastic packaging placed on the EU market is either reusable or can be 
recycled in a cost-effective manner.  

● By 2030, more than half of plastics waste generated in Europe is recycled.  
● By 2030, sorting and recycling capacity has increased fourfold since 2015, leading to 

the creation of 200 000 new jobs, spread all across Europe. 
There are two further targets that focus on phase outs of export of poorly sorted plastics, and 
substances hampering recycling processes. The rest of the fourteen targets in the vision are 
currently lacking detail and clarity, such as having any measurable means for assessment of 
achievement. 

The New Zealand National Plastics Action Plan (2021) has a list of planned actions to be 
completed by 2024 focused on behaviour change, government procurement, data and 
information, research and innovation, sector engagement, international activities, and 
infrastructure. However, these are not targets as such and have no quantifiable measure. 
Similarly, California’s Statewide Microplastics Strategy (2022) has the most comprehensive 
timeline breakdown, with a set of milestones between 2022 and 2030 including bans, 
mandatory requirements for washing machine filters, industry and public engagement, 
effectiveness evaluations and reduction, reuse and refill goals. The dates for these milestones 
are specific (31st December for each year) and the strategy provides clarity on the actions 
suggested to be taken to achieve these targets. However, these are not all measurable 
targets. 

Of all of the strategies, the clearest measurable targets are found in the Japan Resource 
Circulation Strategy for Plastics (2019) which include: 

● reduce single-use plastic emissions by 25% by 2030; 
● make all plastic packaging and goods reusable or recyclable by 2025; 
● reuse or recycle 60% of all plastic containers and packaging by 2030; 
● reuse or recycle (or, where this is not feasible, thermally recycle) all plastic waste by 

2035; 
● double reuse by 2030; and 
● maximise the introduction of bioplastic (up to 2 million tons approx.) by 2030. 

It is unclear; however, what baselines values are used as reference against which to track 
progress for targets9.  

Regarding the Canada-wide Strategy on Zero Plastic Waste (2018), while there are no specific 
targets for the focus areas of the strategy, it does have Canada-wide waste reduction targets 
which aim to reduce the amount of waste Canadians send to disposal from a baseline of 706 
kg per person in 2014 to 490 kg per person by 2030 (a reduction of 30%), and to 350 kg per 
person by 2040 (a reduction of 50%). While important to have measurable baselines against 
which to assess progress (of which, Canada is the clearest), baselines should also not be out 
of date, and must accurately reflect the current consumption, recycling or other rates.                                                          

Across the strategies, the targets with the latest dates for achievement are those which aim to 
see change by 2040, with the most frequent target being 2030, indicating a relative sense of 
urgency to address the issues of plastic pollution. However, none of the targets set out by 
the plastics strategies are legally binding.  

3.1.2 Lifecycle coverage 

While targeted approaches are necessary in different parts of the life cycle depending on the 
country context, it is important to include whole life cycle approaches in plastics governance 

                                                
9 This could be due to the fact that the strategy document is only available in Japanese and online, 
digital translations are unclear. 
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(Raubenheimer et al., 2018). Table 2 indicates the distribution of coverage of the plastics 
strategies over the areas of the plastics lifecycle in line with those identified in Figure 1 (Section 
1.1). A further addition to the life cycle has been added: remediation. While this is not 
traditionally considered as part of the plastics life cycle, it has been included here for 
demonstrative purposes to indicate which strategies also consider clean-up efforts. 

Table 2. Life cycle coverage of the overarching plastics strategies 
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B
ar

ba
do

s 

C
al

ifo
rn

ia
 

C
an

ad
a 

EU
 

Ja
pa

n 
A 

Ja
pa

n 
B 

K
en

ya
 

N
et

he
rla

nd
s 

N
ew

 Z
ea

la
nd

 

Si
ng

ap
or

e 

Natural Resource           
Raw Material 
Extraction & Refining        x   

Design & Manufacture  x x x x x  x x  
Packaging & 
Distribution  x x x x   x x  

Sale  x   x      

Use  x x x x   x  x 

Reuse  x x x x   x x x 
Loss to the 
environment  x x x x x  x  x 

Collection   x x x x  x x x 

Disposal  x x x x x  x x x 

Landfill  x x     x  x 

Recycling  x x x x x  x x x 

EfW/Incineration   x     x   
AD/ IVC / Home 
compost    x  x  x x  

Mismanaged     x     x 

Littered  x x x x x   x x 

Remediation  x x x  x    x 
 
None of the strategies look at natural resources in relation to plastics. Regarding raw material 
extraction & refining (where this primarily covers oil and gas), only the Plastics Transition 
Agenda of the Circular Economy in the Netherlands by 2050 strategy addresses this to some 
degree, where in the Vision for 2050 “new raw materials are extracted in a fully sustainable 
manner [and] the use of secondary raw materials and biomass has become common practice”, 
and suggests the use of standards with varying grades of virgin plastics to ensure that recycled 
plastics can compete with virgin ones on the basis of consistent quality and quantity. As such, 
the Netherlands has the most comprehensive life cycle approach of the strategies evaluated. 
The rest of the strategies completely miss any major upstream approaches that focus on the 
extractive and polymerisation processes that take place regarding plastic as a material prior 
to the design and manufacturing of plastic as products.  
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Singapore’s National Action Strategy Addressing Marine Litter (2022) only looks at stages of 
the life cycle associated with the use and disposal of plastics, as well as remediation efforts. 
A number of other strategies include remediation efforts, including those of California, Canada 
and the EU, as well as the Marine Litter Action Strategy of Japan. Japan’s Marine Litter Action 
Strategy also primarily focuses on the stages related to disposal and waste management, but 
also covers design and manufacturing due to the actions around what the strategy calls 
‘bioplastics’, meaning plastics that can be decomposed by microorganisms; and recyclable 
biomass plastics made from plant-based organic resources without fossil resources. In this 
case, manufacturing relates to the promotion of marine biodegradable plastics for fishing gear, 
buoys and oyster farming pipes (detailed further in section 3.1.3). This choice of material aligns 
with the Japan Resource Circulation Strategy target of maximising the introduction of 
bioplastic10 (up to 2 million tons approx.) by 2030 that also promotes the development and use 
of biodegradable plastics that can be decomposed by microorganisms. 

3.1.3 Consideration of substitutes for plastics 

Canada and Singapore’s strategies make no recommendations for substitutes or alternatives 
to plastics as materials or items. California similarly makes no recommendations as such, 
however emphasis throughout the strategy is placed on understanding the costs, 
environmental impacts, applicability and reliability of alternatives for a range of areas including 
tyres, food packaging, cosmetics, fishing and aquaculture equipment and textiles. 

The EU strategy highlights the development of biodegradable and compostable plastics and 
states that it will seek to identify the conditions under which the use of these plastics is 
beneficial. Consequently, the European Commission has adopted a policy framework on the 
sourcing, labelling and use of bio-based plastics, and the use of biodegradable and 
compostable plastics (European Commission, 2022).  
 
The Netherlands’ strategy encourages a shift from production and use of “virgin” fossil plastics 
to recycled and renewable11 plastics. Renewable plastics in this regard refer to bio-based 
plastics and those that are made through the process of carbon capture and utilisation (CCU). 
The strategy hints at the potentially significant role of CCU through capturing CO2 or methane 
from point sources (e.g. chimneys) and using it as a raw material for plastics as the CCU 
method comes with lower resource demands compared to fossil-based plastics. However, the 
strategy emphasises that the CO2 savings from CCU, or other renewable plastics, are not yet 
quantifiable and future investments into relevant technologies would be required. The strategy 
also encourages the use of natural alternatives to microplastics in cosmetics such as silicon 
among producers who sometimes add microplastics to their products because of their 
functional properties.  
 
In New Zealand, the Government has announced action, which is included in the Plastics 
Action Plan, to phase out certain plastics by July 2025, including 5 hard-to-recycle packaging 
made from PVC and polystyrene and degradable plastic products such as those made of oxo- 
or photodegradable plastic. The policy also recommends having standards for compostable 
plastics and highlights that not all biodegradable plastics are environmentally sustainable, but 
no alternative recommendations are included in the plan. 
 
As indicated in Section 3.1.1, the Japan Resource Circulation Strategy for Plastics (2019) is 
the only strategy with targets specifically associated with alternatives for plastics. This, along 
with a financial budget by the Government for this area of development, indicates a 
                                                
10 ‘Bioplastics’ in this strategy include biodegradable plastics that can be decomposed by 
microorganisms, and recyclable biomass plastics made from plant-based organic resources 
without fossil resources. 
11                                      
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commitment to finding substitutes. The Japanese strategy suggests ‘bioplastics’ as the 
general term for both biodegradable plastics that can be decomposed by microorganisms; and 
recyclable biomass plastics made from plant-based organic resources without fossil 
resources. 
 
The most comprehensive coverage of substitution for traditional plastics is in the Japan 
National Action Plan for Marine Plastic Litter (2019) which includes actions for encouraging 
plastic alternatives (e.g. biodegradable plastics, circular product design – including use of 
recycled materials or closed loop recycling). Support is available for the development of 
marine biodegradable plastic especially for fishing gear; and the replacement of plastic 
products with other materials such as paper, marine biodegradable plastics, and cellulose 
materials through the “Project on building a recycling system for plastics to support 
decarbonized society”. The Ministry of Economy, Trade and Industry (METI) has also 
developed a Roadmap for Popularizing Development and Introduction of Marine 
Biodegradable Plastics. Further action in the plan is to “Promote the development of new 
biodegradable materials using wood resources through the wood material utilisation 
technology development project (included in the FY2019 budget of 400 million yen). Another 
action is “Utilising the abilities and functions of plants and microorganisms, we [the Ministry of 
Education, Culture, Sports, Science and Technology] will develop methods for highly efficient 
synthesis of bioplastics from biomass resources. Specifically, research and development of 
enzymes involved in monomer synthesis using informatics, high efficiency of processes such 
as polymerization by enzymes including extracellular synthesis, development and high 
functionality of new marine biodegradable bioplastics. We will work on the development of a 
technological base for the expansion of application deployment”. 

3.1.4 Policy considerations for strategies 
The early stages of the plastics life cycle require more focus. At present, the strategies 
identified within this report do not sufficiently address the production stages, and this is a 
critical gap especially given the urgency to tackle the entire life cycle of plastics (Nielsen et al., 
2019).  
 
Substitution recommendations require clear guidance. Where recommendations are 
made to substitute plastics, clear guidance should be provided on what alternatives are 
recommended, or a plan to avoid, where possible, unintended consequences such as an 
increase in CO2e emissions. However, CO2e should not be the main single driver of policy 
decisions despite its importance. If the intent is to reduce or eliminate plastic pollution, this 
may supersede emissions, producing a “net green” substitution (Kuusela at al., 2021). 
Furthermore, bio-based plastics, compostable and biodegradable plastics should be clearly 
defined for their properties (e.g. recyclability for bioplastics) and degrading conditions (for 
compostables), supported by legislation on their use, to avoid greenwashing, consumer 
confusion and misinformation, contamination of waste streams, and unintended 
consequences. 
 
Strategies regardless of remit, should be supported by a detailed action plan. The 
example presented here by Canada specifically set out activities, with clear allocation of roles, 
responsibilities and next steps. This enables a critical analysis to be undertaken, and potential 
standardisation for comparison with other strategies. 
 
Strategies supported by legally binding policy can help ensure delivery of goals and 
objectives (Tiller et al., 2022). Japan’s promulgation of their Plastics Resource Circulation Act 
to accompany their national strategy helped overcome the gap that strategies have of lacking 
legally binding backing, and demonstrated high level political commitment to addressing the 
issues or actions highlighted in the strategy. Should any legally binding measures be 
implemented, any changes should be flagged early with industry and the public to allow 
sufficient time for adaptation and behavioural shifts. 
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Legally binding, time bound and quantitative goals are needed to ensure clear direction.  
Producing time bound and quantitative goals that are legally binding within the strategies can 
have more impact than open ended, non-specific strategies. Within this, objectives should be 
clear and based on clear data baselines. For example, when developing a policy goal (such 
as a percentage reduction in plastic waste or production), clarity on how the goal was 
established is necessary. Furthermore, that baseline value, against which a policy-driven 
change is measured, should not be an outdated figure that no longer reflects the current 
national or business context, such as implementing a policy in 2022 using a baseline from 
2015 which may be an inaccurate representation of the current state of affairs. When used 
realistically, time bound goals and objectives can be effective at reducing plastic pollution as 
they prompt timely action.  

3.2 Policy effectiveness evaluations 
This section first presents a summary of the policy landscape of each country, state or region, 
including the findings of the specific policies selected for review. Patterns that exist across the 
policies in terms of enablers to effective policy are discussed, and the barriers to effectiveness 
evaluations in this context are identified. All of the identified policies and effectiveness 
evaluations for each of the geographical areas can be found in Supplementary Material B. 

3.2.1 Summary of findings from the selected geographical areas 

Barbados 
 
Barbados’ policies which influence the management of ocean plastics are anchored primarily 
in waste management including recycling and the banning of single use plastics. The legal 
and policy framework for plastics is mostly influenced by international and regional 
instruments, as well as other laws. The framework to tackle plastic pollution is considered to 
be fragmented, because several relevant provisions for pollution tend to be split between 
multiple laws, meaning that responsibility for managing plastic pollution is often shared 
between governing entities (Lovell, 2023; Lancaster, 2022) 
 
Of the 8 plastics policies identified in Barbados, 2 were applied against the policy effectiveness 
evaluation framework. These were: 

● Control of Disposable Plastics Act (2019) 
● Returnable Containers Act (1987) 

 
For the Barbados’ Control of Disposable Plastics Act (2019), there was limited evidence to 
complete the evaluation framework. This policy did have a quantitative objective, which was 
to eliminate the importation, manufacture, and sale of certain disposable plastics including 
containers, cutlery, straws, and the use of plastic bags made with a petroleum-based resin. 
The outcomes of this evaluation demonstrated that progress had been made towards some 
objectives and achieved a reduction in plastic pollution. Indeed, some reduction in the use of 
certain plastics has been seen, and an increased public awareness of the dangers of plastic 
pollution was reported (Evanso & Soliman, 2020; Finney, 2019; Golding, n.d.). Since the 
creation of refilling stations, an initiative of the Hydrate Barbados project, the stations have 
reached over 700,000 bottles filled. (Golding, n.d.) However, Barbados remains listed among 
the world’s top plastic waste polluters per capita (Lancaster, 2022). This policy's 
ineffectiveness was attributed to the high number of single-use plastic exemptions including 
many types of plastic packaging, the lack of standards for petroleum-based plastics 
alternatives, the poor infrastructure, and the lack of regulations about fishing gear (a major 
source of plastic pollution). 
 
For the Barbados’ Returnable Containers Act (1987), there was limited evidence available to 
complete the evaluation framework. This policy did not have any time-bound or quantitative 
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objectives. The outcomes of this evaluation revealed that the amount of plastic bottles ending 
up in the oceans and landfill decreased and that the return rate associated with this scheme 
was estimated to be at least 75%. The evidence suggests that this policy was mostly 
successful despite the lack of compliance from a minority of retailers. This policy's 
effectiveness was mostly attributed to the financial incentives, the inclusion of several types 
of packaging, and the length of its implementation. 
 
  
California, USA 
 
 Although the United States refused to adopt the Ocean Plastics Charter at the G7 summit in 
Canada, California is committed to eradicate plastic pollution and has implemented several 
policies, which mostly target the end of life of plastics leaving gaps in others points of the 
plastic life cycle. The policies listed in the inventory all seem to focus on waste management 
including recycling, collection, and disposal of plastic waste, and the banning of single use 
plastics. However, there is also a Senate bill (SB 1422) which aims to investigate and regulate 
the presence of microplastics in drinking water for human health purposes. This bill also led 
to the Statewide Microplastics Strategy (see Section 3.1).  
 
Of the 12 plastics policies identified in California, 1 was applied against the policy effectiveness 
evaluation framework. This was: 

● The Environmental advertising: recycling symbol: recyclability: products and 
packaging bill 343 (2021) 
 

For the California’s Environmental advertising: recycling symbol: recyclability: products and 
packaging bill 343 (2021), there was insufficient evidence available to complete the evaluation 
framework, because this policy has not been enforced yet. This policy does have a time-bound 
objective, which is the development of a recyclability criteria by January 1, 2024. These criteria 
will be developed by investigating regulations governing local waste and recycling facilities. 
 
Canada 
 
The overall policy landscape of Canada appears to target all areas of the plastics life cycle. 
For instance, the Canada-wide Strategy and accompanying action plans on zero plastic waste 
target 6 priority areas along the plastic life cycle (Conversion and Production, Sale, Reuse, 
End of life, and Recovery). Interestingly, Pettipas et al. (2016) highlights some gaps in the 
framework: Canadian land-based waste management policies need to be enforceable by law, 
more education and awareness programs are essential to mitigate plastic marine pollution, 
and further microplastic research is required to better understand adverse marine impacts and 
develop better management strategies for microplastics, which are lacking (Pettipas et al., 
2016). To address some of these gaps, Canada has implemented the Canada's Plastics 
Science Agenda (CaPSA) with a focus on microplastics research and the Microbeads in 
Toiletries Regulations (2017). 
 
Of the 22 plastics policies identified in Canada, 3 were applied against the policy effectiveness 
evaluation framework. These were: 

● Canda-Wide Action Plan for Extended Producer Responsibility (2009) 
● Canada's Plastics Science Agenda (CaPSA) (2019) 
● Microbeads in Toiletries Regulations (2017) 

 
For the Canda-Wide Action Plan for Extended Producer Responsibility (2009), there was 
moderate evidence available to complete the evaluation framework. This policy did have time-
bound or quantitative objectives. Results from the analysis show that some objectives were 
met and that this policy did not have a significant effect on plastic pollution. Findings show that 
EPR was not consistently implemented and enforced across the various provinces. 
Concerning plastic pollution, no significant reduction in the amount of packaging waste was 
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reported, however it could also be attributed to the increasing generation of plastic waste or 
the fact that different packaging materials can exhibit different trends in terms of production 
and waste management. One limiting factor of this policy was the variation among EPR across 
Canada and the lack of consistency in terms of implementation. (McRobert et al., 2019) 
 
For Canada's Plastics Science Agenda (CaPSA), (2019), there was insufficient evidence 
available to complete the evaluation framework, due to the ongoing research projects, and 
therefore, a conclusion on its effectiveness and outcomes could not be drawn. This policy did 
not have any time-bound or quantitative objectives. 
 
For Canada’s Microbeads in Toiletries Regulations (2017), there was insufficient evidence 
available to complete the evaluation framework, and therefore, a conclusion on its 
effectiveness and outcomes could not be drawn. However, this policy did have a quantitative 
objective, which was to eliminate the importation, manufacture, and sale of any toiletries that 
contain microbeads. 
 
European Union 
 
The overall policy landscape of the EU seems to target all areas of the plastics life cycle. The 
EU’s plastics strategy (a part of the circular economy action plan), aims to reduce marine litter, 
but also focuses on actions that target the design, production, use, and recycling of plastic 
products. It also includes two Directives on fishing gear (Directive (EU) 2019/883 and Directive 
(EU) 2019/904), which is considered as a major source of plastic pollution. One of the aims of 
Directive (EU) 2019/883 port reception facilities for the delivery of waste from ships is to help 
prevent discarded fishing nets and waste accidentally caught in fishing nets from going into 
the sea. Directive (EU) 2019/904 on reducing the impact of certain plastic products on the 
environment also aims to prevent and reduce the impact of certain plastic products including 
fishing gear containing plastic. However, Matthews et al. (2021) highlight a major gap of the 
strategy. Their report provides evidence that the EU’s plans to increase plastic recycling rates 
while reducing food waste are currently not compatible. The EU has several restrictions on 
using recycled plastics as food contact material, and multilayer plastic packaging, a type of 
food packaging widely used throughout the food industry cannot be recycled, and to this day 
no viable alternatives are offering the same level of safety. 
 
Of the 13 plastics policies identified in the European Union, none were applied against the 
policy effectiveness evaluation framework. This is due to the complexities of evaluating 
regional policies as they are implemented differently in each country. Currently the existing 
policy evaluation framework used within this report would require further amendments and 
review to undertake this analysis. As such, this is an area of significant future research 
potential, with adaptations to the existing methodology to enable the collation and analysis of 
regional policy effectiveness. 
 
Japan 
 
Despite their refusal to adopt the Ocean Plastics Charter at the G7 summit in Canada, Japan 
has been making efforts to reduce plastic waste since the 1990s. Its commitment to the Osaka 
Blue Vision in 2019 and to combat marine litter has shown a shift towards sustainable practices 
by promoting better waste management in Asia and the Pacific region. (Kojima & Iwasaki, 
2019) Japan’s national policies aim to target all life cycle stages of plastics. For instance, 
Japan’s Act on Promotion of Resource Circulation for Plastics (2022) addresses the whole 
lifecycle of plastics (i.e., from designing products to disposing plastic waste), and involves 
stakeholders in promoting “3R+Renewable”. Japan’s The Law for the Control of Export, Import 
and Others of Specified Hazardous Wastes and Other Wastes (1992) regulates the export, 
import, transportation and disposal of specified hazardous wastes and other waste. And 
concerning the design of plastic products, the government has published Japan’s Roadmap 
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for Popularizing Development and Introduction of Marine Biodegradable Plastics to facilitate 
the development of sustainable plastic alternatives. 
                                                                                                                                                                                                    
In regards to recycling, it is a heavily regulated sector of the plastics life cycle, which can be 
attributed to efficient recycling infrastructure and facilities. Indeed, Japan does have the 
second highest plastic management index (PMI) in the world, with a plastics' recycling rate 
superior to 85%. However, evidence also suggests that since Japan is one of the largest 
exporters of plastic waste, its high recycling rate only applies to the remaining plastic waste. 
(Gamaralalage & al., 2022; Joe, 2022; Lee, 2022) Consequently, there is still room for 
improvements in monitoring the downstream disposal and waste management of plastics 
transparently (Nieminen et al., 2022).  
 
Of the 22 plastics policies identified in Japan, 4 were applied against the policy effectiveness 
evaluation framework. These were: 

● Act on the Promotion of Sorted Collection and Recycling of Containers and Packaging 
(1995) 

● Act on Promoting Treatment of Marine Debris Affecting the Conservation of Good 
Coastal Landscapes and Environments to Protect Natural Beauty and Variety (2009) 

● Act on Promotion of Resource Circulation for Plastics (2022) 
● Basic Policy on Promoting Green Procurement (2001) 

 
For the Japan’s Act on the Promotion of Sorted Collection and Recycling of Containers and 
Packaging (1995), there was very strong evidence available to complete the evaluation 
framework. This policy did not have time-bound or quantitative objectives. This policy was 
initially designed to be an EPR, but due to failed negotiations, its focus was shifted towards 
recycling. The negotiating parties including the Ministry of the Environment (MOE), Ministry of 
Economy, Trade and Industry (METI), and the packaging-related industries could not reach 
an agreement on the costs associated with the collection and recycling of used packages, 
resulting in an impasse. There was no dominant organisation that was able to take control of 
the negotiations with the government, because there were too many stakeholders involved 
including beverage and food manufacturers, the packaging industry, recyclers, and retailers 
to interview, and reach a conclusion. This is why, most of the costs associated with the 
collection and recycling of used packages were attributed to local governments (Arimura et 
al., 2019). Consequently, a key factor that limited this policy’s effectiveness was the lack of 
coordination between stakeholders and the government. Despite that, the results from the 
evaluation demonstrated that most of the objectives (such as dealing with the shortage of 
waste landfill sites) had been met and that there was a positive impact on plastic pollution. For 
instance, findings revealed that higher recycling rates were reported for plastic bottles.  
 
For Japan’s Act on Promoting Treatment of Marine Debris Affecting the Conservation of Good 
Coastal Landscapes and Environments to Protect Natural Beauty and Variety (2009), there 
was moderate evidence available to complete the evaluation framework. the lack of evidence 
regarding law enforcement or penalties in case of non-compliance, the evidence showed that 
the policy seemed to be effective. Some factors that contributed to its success include the 
financial investment to complete the monitoring, recovery, and recycling of plastic waste. 
However, one of the weakest points of this policy was that the policy's primary focus seemed 
to be limited to litter washed ashore, and it did not impact the production or use of plastics 
directly.  
 
Japan’s Act on Promotion of Resource Circulation for Plastics (2022) had insufficient evidence 
available to complete the evaluation framework due to its very recent promulgation, and 
therefore, a conclusion on its effectiveness and outcomes cannot be drawn yet. This Act was 
implemented to act on Japan’s Resource Circulation Strategy for Plastics. This Act is likely to 
spur reduction of plastic waste among most businesses, since under this law, businesses that 
provide 5 metric tons or more of plastic products annually are obliged to reduce the amount 
used. To do so, designers and manufacturers of plastic-containing products are encouraged 
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to produce environmentally friendly designs, specifically by using less plastic, reducing 
excessive packaging, and using recycled plastic and bio-based plastic. Therefore, there is a 
potential for the development of upstream solutions. However, specific reduction measures 
have not been given to businesses or consumers, and this law only includes 12 plastics items. 
Therefore, it is unclear how much reduction can be expected.  
 
Japan’s The Basic Policy on Promoting Green Procurement (2001) had evidence available to 
complete the evaluation framework in terms of policy delivery, but not specifically in terms of 
plastic pollution, therefore no final conclusions could be drawn. This policy aimed to promote 
and develop green procurement in the whole market through the leadership and the practices 
of all governmental institutions by purchasing the selected eco-products, and to provide 
information on goods and services that contribute to the reduction of environmental loads (eco-
friendly goods).  
 
Kenya 
 
Kenya’s policies are anchored primarily in waste management (including recycling), and the 
banning of single use plastics. The legal and policy framework for plastics is mostly influenced 
by international and regional instruments. For instance, the various Nationally Appropriate 
Mitigation Actions (NAMAs) implemented in Kenya come under the UNDP Low Emission 
Capacity Building (LECB) Programme, which are supported through contributions from 
various organisations such as the European Commission, the German Federal Ministry for the 
Environment, and the Government of Australia. At present, Kenya’s policy framework lacks 
the harmonisation needed to guide waste management towards a Circular Economy model 
(Debrah et al., 2020). Moreover, the responsibility for managing plastic pollution is shared 
between governing entities that may not actively collaborate, despite sharing a common 
objective. For example, both Nairobi and Baringo counties have distinct acts, which target 
different areas of the plastics life cycle.12 
 
Of the 19 plastics policies identified in Kenya, 6 were applied against the policy effectiveness 
evaluation framework. These were: 

● Implementation Plan or the Ban of Single Use Plastics in Protected Areas/Gazette 
Notice 4858/the Wildlife Conservation and Management Act (2020) 

● Polyethylene Terephthalate (PET) Task Force/ Voluntary Take Back and EPR 
Schemes for PET bottles (2018) 

● The 2019/20 national budget statement (Incentives for plastic recycling) (2019/2020) 
● Kenya Plastic Bag Ban (2017) 
● Kenya Plastic Action Plan (2020) 
● Nationally Appropriate Mitigation Action (NAMA) - Circular Economy Municipal Solid 

Waste Management Approach for Urban Areas (2016) 
 

In the case of Kenya’s Implementation Plan or the Ban of Single Use Plastics in Protected 
Areas/Gazette Notice 4858/the Wildlife Conservation and Management Act (2020), there was 
sufficient evidence found to evaluate the policy under the framework. Reports suggest that the 
lack of enforcement of the ban led to the emergence of environmental organisations, which 
have taken upon themselves the responsibility to reduce plastic pollution in protected areas 
such as beaches. The major barriers found were the lack of enforcement, 
resources/infrastructure and incentives that resulted in the non-compliance of the ban. No 
evidence was found regarding the quantitative or time bound objectives. 
 

                                                
12 Nairobi and Baringo have the Nairobi City Council Solid Waste Management Act (2015) Nairobi City 
County Plastic Control Act (2016), and the Baringo County Polythene Materials Control and 
Management Act (2014), respectively. These are not included in the policy inventory of Supplementary 
Material B, since these are subnational policies and Kenya's policy landscape has been assessed at 
the national level. 
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Kenya’s Polyethylene Terephthalate (PET) Task Force/ Voluntary Take Back and EPR 
Schemes for PET bottles (2018) was evaluated according to the framework as sufficient 
evidence of its results were found. Although no evidence was found in relation to the reduction 
of plastic production, distribution and consumption, the PET task force efforts have led to an 
increase in plastic recycling. This policy has likely had a positive impact on reducing plastic 
pollution, although some reports suggest that promoting recycling encourages businesses to 
keep producing plastics (that can be recycled) rather than eliminating it in the first place.13 The 
main reason for the ineffectiveness of the policy in terms of meeting its objectives was found 
to be the reluctance of the key plastic industries to comply with this. One time-bound and 
quantitative objective of the policy was Kenya Association of Manufacturers committed to help 
collect and recycle up to 20% of disposable and reusable bottles in 2018. 
 
Kenya’s 2019/20 national budget statement (Incentives for plastic recycling) was evaluated 
under the framework based on the available evidence. Some advances in reducing plastic 
have been seen, but not all are attributable to this policy. Some recycling companies are 
turning plastic waste into building materials, furniture and other artefacts. Reports suggest that 
the main reasons behind the low impact of the budget statement is that there is a hesitancy to 
switch to recycling because of the costs associated with it. The policy did not have any time-
bound or quantitative objectives. 
 
Kenya Plastic Bag Ban (2017) has been evaluated according to the framework as sufficient 
evidence was found. Approximately 80% of the population has stopped using plastic carrier 
bags since the ban was adopted. Although the plastic carrier bags ban was very successful at 
the initial stage, challenges were associated with monitoring and enforcement. Efforts can be 
traced back to active stakeholder engagement - committee on plastic bag ban implementation, 
as well as private sector initiatives. Kenya has invested heavily in both policies and law 
enforcement to win the fight against plastic pollution. The result of this investment is today 
boosting Kenya’s environmental stewardship in Africa and the world. The policy targeted a 
success rate of 80% for plastic bag ban via stakeholder engagement. 
 
For the Kenya Plastic Action Plan (2020), there was insufficient evidence available to complete 
the evaluation framework, and therefore, a conclusion on its effectiveness and outcomes could 
not be drawn. The action plan targeted recycling of 15% by 2022, 27% by 2025, 30% by 2030. 
 
For Kenya’s Nationally Appropriate Mitigation Action (NAMA) - Circular Economy Municipal 
Solid Waste Management Approach for Urban Areas (2016), there was insufficient evidence 
available to complete the evaluation framework, and therefore, a conclusion on its 
effectiveness and outcomes could not be drawn. This policy did have time-bound or 
quantitative objectives. The NAMA proposed that 90% of all the waste collected in Kenya must 
be recycled, with 30% of the recyclable materials recovered at the central recycling point will 
be sold to recycling industries while 60% of the total waste that is mainly organic will be 
transported to composting plants for manure manufacturing. Under the NAMA, up to 600 tons 
of waste will be recycled every day, (which accounts for 25 per cent of Nairobi’s total waste). 
 
New Zealand 
 
New Zealand's policies are anchored primarily in waste management such as the banning of 
single use plastics and prohibition of illegal dumping, and there are few policies about product 
regulations, and the import and export of plastic waste. The Rethinking Plastic in Aotearoa 

                                                
13 Okolla, D. (2022). The myth that is plastic waste recycling in Kenya. The Elephant. 
https://www.theelephant.info/features/2022/09/26/the-myth-that-is-plastic-waste-recycling-in-
kenya/   
Solitei, M., & Skanda, A. (2022). From feet to fleet: a conversation with Ali Skanda on 
transforming mobile objects through a circular economy in Kenya. Applied Mobilities, 7(4), 
432–441. https://doi.org/10.1080/23800127.2021.1923257  

https://www.theelephant.info/features/2022/09/26/the-myth-that-is-plastic-waste-recycling-in-kenya/
https://www.theelephant.info/features/2022/09/26/the-myth-that-is-plastic-waste-recycling-in-kenya/
https://doi.org/10.1080/23800127.2021.1923257
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New Zealand Report suggests that the current framework has several knowledge gaps, where 
further information is needed to make better policies such as the issues around microplastics 
and whether they pose a potential health threat to humans. The report also highlights a number 
of issues around recycling, due to a lack of consistent best-practice guidelines for industry and 
local government through to individuals. New Zealand’s National Plastics Action Plan was 
developed upon suggestion of this report, but given that it is not legally binding indicates a 
significant way to go to overcoming the identified gaps. 
 
Of the 14 plastics policies identified in New Zealand, none were applied against the policy 
effectiveness evaluation framework.  
 
The Netherlands 
 
The main focus of the legislative framework in the Netherlands? is to reduce litter and to 
protect the public interest and the environment. Most policies address the end of life of plastics. 
Several policies focus on plastic waste management (recycling targets, etc.), and 
requirements for plastic packaging. Despite having a strong plastic waste management 
system with high recovery figures, the Netherlands is highly dependent on the export of plastic 
waste to maintain these figures (Calisto Friant et al., 2021).  
 
Of the 17 plastics policies identified in the Netherlands, 2 were applied against the policy 
effectiveness evaluation framework. These were: 

● A Circular Economy in the Netherlands by 2050 (2016) 
● Packaging Management Decree (2014) 

 
For A Circular Economy in the Netherlands by 2050 (2016), with a moderate evidence-base, 
this policy is considered to be relatively effective, given that over 85 thousand circular 
economy initiatives have emerged as a direct result. The main factors that contributed to this 
policy's effectiveness include the availability of long-term funding, the collaboration with other 
entities, both nationally and internationally, the political commitment and involvement, and the 
desire to be the first country in the world to achieve a circular economy. 
 
For the Netherlands’ Packaging Management Decree (2014) , there was insufficient evidence 
available to complete the evaluation framework. However, this policy did have time-bound and 
quantitative objectives. Article 6 of the Decree stipulates that from 1 January 2022 at least 
52% by weight of the plastic packaging should be recycled. 
 
The Netherlands’ Management of Packaging and Paper and Cardboard Decree (2005) was 
repealed by the Netherlands’ Packaging Management Decree (2014) and therefore not 
evaluated.  
 
Singapore 
 
The overall policy landscape for Singapore mostly targets the end of life of plastics products. 
Rather than banning single-use plastics, which may lead to a switch to disposables made from 
other materials such as paper or degradable plastics, which also create waste, Singapore’s 
approach is to reduce the use of disposables regardless of material type, and promote the use 
of reusables. The policies focus on the regulation of importation/exportation of plastic waste, 
prevention of plastic pollution (such as strict anti-littering laws), and waste management. 
Singapore’s Environmental Protection and Management (Hazardous Substances) Act has 
recently been amended (2022) to regulate the importation, manufacture, and sales of common 
plastic additives such as dechlorane plus, UV-328, and nonylphenol. 
 
Of the 9 plastics policies identified in Singapore, 5 were applied against the policy 
effectiveness evaluation framework. These were: 

● Prevention of Pollution of the Sea (Garbage) Regulations (1999) 
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● National Environment Agency Act (2002) 
● Singapore Packaging Agreement (2007) 
● Resource Sustainability Act (2019) 
● Environmental Protection and Management Act (1999) 

 
For Singapore’s Prevention of Pollution of the Sea (Garbage) Regulations (1999), there was 
moderate evidence available to complete the evaluation framework. This policy did not have 
any time-bound or quantitative objectives or clear indicators to monitor the outcomes. Thw 
outcomes of the evaluation showed that the policy was successfully enforced when offenders 
were able to be caught, and that this law contributed to reducing marine plastic pollution. 
However, the main weakness of this policy is that it is difficult to monitor illegal dumping and 
track offenders at sea. The other issue is the lack of financial incentives for those affected by 
the policy to develop economically viable options to comply with the law in terms of wastewater 
treatment. This policy also highlights the need to implement methods to monitor all vessels at 
sea to prevent illegal dumping, and plastic pollution remains an issue, as a major hub for 
intensive shipping activities, Singapore remains more vulnerable to ship accidents and illegal 
dumping that could result in catastrophic consequences in terms of marine pollution.  
 
For Singapore’s National Environment Agency Act (2002), there was strong evidence 
available to complete the evaluation framework. This policy did not have any time-bound or 
quantitative objectives. The assessment showed that most of the objectives had been met in 
terms of monitoring, and abating air, water, land and food pollution; promotion of energy 
efficiency and that this policy has had some effect on reducing plastic pollution. The main 
barrier to the performance of this law was the lack of compliance from the public. Findings 
showed that despite a good waste management system, the multiple public awareness 
campaigns, the strict law enforcement, the long-term funding for recycling facilities, and the 
commitment of the government, daily cases of littering were still reported.  
 
For the Singapore Packaging Agreement (SPA) (2007), there was moderate evidence 
available to complete the evaluation framework. This policy did have time-bound or 
quantitative objectives. The first SPA had recycling targets about materials including glass, 
metals, paper, and plastic. The second SPA aimed to set a packaging waste reduction target 
for all sectors, a total annual reduction of 10,000 tonnes of packaging waste in 2020, with 2007 
as the base year, and the recruitment of a total of 400 signatories by 2020. The evaluation 
provided evidence that one of the objectives, which was to recruit 400 signatories by 2020 
was not achieved, however the total annual reduction target of 10,000 tonnes of packaging 
waste in 2020 was achieved. However, if these efforts had been deemed to be sufficient, the 
government would not have introduced the Mandatory Packaging Reporting scheme under 
Singapore’s Resource sustainability Act in 2019 or the Mandatory Waste Reporting scheme 
under Singapore’s Environmental Public Health Act. The main factors that contributed to this 
policy's ineffectiveness include the lack of financial incentives for the signatories, the lack of 
involvement from the public and the absence of clear definitions and quantitative goals in 
terms of packaging. 
 
For Singapore’s Resource Sustainability Act (2019), there was insufficient evidence available 
to complete the evaluation framework, and therefore, a conclusion on its effectiveness and 
outcomes could not be drawn. However, this policy did have some time-bound or quantitative 
objectives. 
 
For Singapore’s Environmental Protection and Management Act (1999), there was insufficient 
evidence available to complete the evaluation framework, and therefore, a conclusion on its 
effectiveness and outcomes could not be drawn. This policy did not have any time-bound or 
quantitative objectives. 
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3.2.2 Patterns in policy interest areas 
This section presents the relationships that exist between the policies evaluated with sufficient 
evidence to determine conclusions on performance, and the key interest areas as indicated 
by Defra, namely: upstream measures, design (material or product), standards and labelling, 
and reuse. Table 3 shows where evidence of enablers or barriers is present in each of the 
interest areas for the policies with sufficient evidence to evaluate.  

 
Table 3. Coverage of policies with sufficient evidence to evaluate against the key interest 
areas. 

  Coverage of areas of interest 

Strength 
of 
evidence 

Policy Upstream 
measures 

Design Standar
ds and 
labelling 

Reuse 

Very 
strong 

Japan: Act on the Promotion of Sorted Collection and 
Recycling of Containers and Packaging (Act No. 102 of 
June 16, 1995) 

 (✔)   

Strong Singapore: National Environment Agency Act (✔)   (✔) 

Moderate Canada: Canada-wide action plan for Extended Producer 
Responsibility (✔) (✔)   

Japan: Act on Promoting Treatment of Marine Debris 
Affecting the Conservation of Good Coastal Landscapes 
and Environments to Protect Natural Beauty and Variety 

(✔)    

Kenya: Plastic Bag Ban/Notice No. 2356 The 
Environmental Management and Co-ordination Act (Plastic 
Bag Ban on Secondary Packaging) 

    

Kenya: Framework for Cooperation of Polyethylene 
Terephthalate (PET) Task Force / Voluntary Take Back 
and EPR Schemes for PET bottles 

   (✔) 

Netherlands: A Circular Economy in the Netherlands by 
2050    ✔ 

Singapore: Prevention of Pollution of the Sea (Garbage) 
Regulations  ✔   

Singapore: Singapore Packaging Agreement   ✔  ✔ 

Limited Barbados: Control of Disposable Plastics Act, 2019 (✔)  (✔) (✔) 

Barbados: Returnable Containers, Chapt. 395A 1987     

Kenya: Implementation Plan or the Ban of Single Use 
Plastics in Protected Areas/Gazette Notice 4858/the 
Wildlife Conservation and Management Act 

   ✔ 

Kenya: The 2019/20 national budget statement 
(Incentives for plastic recycling)     
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Key: 

● ✔ Check mark without parentheses: enablers or barriers related to the area of 
interest were found.  

● (✔) Check mark in parentheses: policy impacted the area of interest positively but 
no specific enablers or barriers were found from evidence. 

● No check mark: no enablers or barriers in the area of interest as a result of the policy. 

Upstream measures 

While most of the evaluated policies had no direct influence on the upper stages of the plastics 
life cycle, the evidence suggests that they kick started efforts towards exploring and 
developing alternative materials or substitutes for plastic in, for example, Japan (NOWPAP 
and CEARAC, 2020) and Singapore (NTU, 2021). In Barbados, local plastic bag 
manufacturers had already shifted their production from single-use plastic to more 
environmentally friendly bags (Radio Jamaica, 2019). In the context of Singapore, however, 
the use of single-use plastic products compared to any biodegradable alternatives or 
substitutes would not bring meaningful differences in terms of plastic pollution as most of the 
waste in Singapore is incinerated (Minh, 2021).  

Design for materials or products 

Several of the policies either included or resulted in designing out unnecessary plastic. In most 
cases, this occurred through reducing the weight or thickness of containers and packaging 
materials, with variable success in plastic waste reduction rates of between 7.6% and 60% 
(Yamaguchi and Ishikawa, 2001; Munakata and Murai, 2000). In some cases, the introduction 
of smaller but similar products such as smaller PET bottles in Japan offset the reduction efforts 
reducing the effect intended on waste reduction (Yamakawa, 2013). A comment from the 
Canadian Council of Ministers of the Environment (CCME) indicates that merely encouraging 
sustainable design does not seem to translate into changes in plastic product design (CCME, 
2014).  

Standards and labelling 

The Barbados’ Control of Disposable Plastics Act (2019) was the only evaluated policy with 
evidence hinting at future standards for the plastics life cycle, although not as a direct result 
of this policy but a critical enabler to its ongoing implementation. Barbados National Standard 
Institution (BNSI) reported that the new standards for compostable plastics should soon be  
adopted, including standards for the specification for compostable plastics (ISO 17088), the 
specification for labelling of plastics designed to be aerobically composted in municipal and 
industrial facilities (ASTM D6400) and the specification for labelling of end items that 
incorporate plastics and polymers as coatings or additive with paper and other substrates 
designated to be aerobically composted in municipal and industrial facilities (ASTM D6868) 
(Madden, 2021). Adoption of these standards comes as the interest in compostable plastic or 
biological organic recycling has increased, according to the BNSI (Madden, 2021). 

Reuse 

Reuse has significantly increased in the Netherlands due to A Circular Economy in the 
Netherlands by 2050 strategy and in Singapore due to the Singapore Packaging Agreement 
(SPA). In the case of Singapore, the promotion measures for the use of reusables was linked 
with overall reduction in use of disposables of any material (National Environment Agency, 
2017). In 2009, Tetra Pak, a signatory of the SPA started a new project and invested in new 
equipment so that polyethylene plastic could be recovered for reuse in the packaging 
production process (Peck and Tay, 2010). Moreover, the National Environment Agency of 
Singapore presented the Gold Award to a company called Ha Li Fa. It applied reusable plastic 
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baskets for weighing its products instead of disposable plastic bags, and reduced its plastic 
waste by 1.47 tons each year (Green Future, 2011).  

In Kenya, the ownership of reusable bags tripled nationwide and single-use plastics decreased 
notably in protected areas as a result of the 2018 plastic bag ban and the subsequent 2020 
total ban of single-use plastic. These improvements were enabled by social media awareness-
raising and stakeholder engagement, although the evidence suggests that the banned bags 
are still being sold on road sides (Opondo, 2020). The Kenya Association of Manufacturers 
(KAM) has actively encouraged reuse and repurposing of plastic bottles and also launched an 
initiative to raise awareness and influence perceptions on littering, reusing and recycling of 
plastic bottles through their educational materials distributed in, for example, Wildlife Clubs in 
schools (Mbogo, 2018). The Coca-Cola Company also invested in two bottle-to-bottle 
recycling facilities, Extrupet and MPact in Kenya, which have diverted 45,000 tonnes of PET 
bottles from landfills each year to be reused in the beverage industry (Koech & Munene, 2020). 

4. Barriers and next steps 

4.1 Barriers to effectiveness evaluations 
The following barriers and gaps have been identified as outcomes of this study: 
 
Lack of evidence  
The analytical framework could not determine an overall effectiveness score for over half of 
the 26 plastics policies evaluated due to a lack of evidence. A global lack of monitoring and 
reporting to generate sufficient evidence on policy effectiveness inhibits effectiveness 
evaluations. This is highlighted by the evidence gaps indicated for each policy and the volume 
of policies for which conclusions on effectiveness could not be drawn (Supplementary Material 
B). There is consistently severely limited information on stakeholder engagement in the policy 
development process, the social, economic, and public health burdens as a result of the policy, 
sustainable financing and monetary costs of implementation, and the destination of waste 
(when related to downstream collection and recycling policies) (Global Plastics Policy Centre, 
2022). 
 
Causal inference methods are rarely used 
When applying the evaluation framework based on the existing literature and evidence, the 
existing studies on the outcomes of plastics policies are rarely of a causal nature. This means 
that the outcomes identified are not necessarily directly related to the implementation of a 
policy (Diana et al., 2022). This emphasises the need for robust data collection at the national 
level to inform evidence-based effectiveness evaluations. 
 
Lack of national or regional level framework evaluation approaches 
At present, there are no evaluation frameworks or harmonised metrics to measure the 
effectiveness of an entire national policy framework, considering the synergies and 
disconnects that exist between varying policies applied in the same country or regions. As 
such, current approaches to evaluate policy effectiveness (such as that applied in this study) 
are applied to policies in relative isolation, which might fail to capture the wider impacts of the 
policy landscape.  
 
Plastics do not exist in a plastics silo 
The plastics economy is transboundary, and the impacts of pollution across the lifecycle 
impact a wide range of external areas (de Silva et al., 2021). Yet, policies to manage plastics 
to date have been implemented in a plastics silo that fails to take into consideration the 
interactions of plastics with biodiversity, climate, labour, and international trade. As a result, 
effectiveness evaluations cannot meaningfully assess the impacts on these areas. For 
example, linking climate change with plastic mismanagement and utilisation is a rapidly 
growing area of study (Shen et al., 2020) that has yet to be incorporated in plastics policy 
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development or effectiveness evaluations. Effectiveness evaluations could be 
misrepresenting the actual impacts by not accounting for the synergies with these other 
interacting areas of policy. 

4.2 Research priorities 
 
This study has also highlighted a number of gaps and barriers to effectiveness evaluations. 
As such, there are some valuable areas of work that further research could be undertaken: 

● National deep dives into the plastics policy framework for countries, with targeted 
consultation with key stakeholders and in close collaboration with the government to 
strengthen the evidence base on outcomes and relationships associated with the 
implementation of the various policies. Not only would this allow for improved 
evaluations of how effective the plastics policies are, but would also inform how they 
interact with one another and where the gaps in national policy exist. This would 
present transferable and adoptable solutions for Defra. 

● Extensively mapping out national policy frameworks, identifying gaps etc (as above), 
and working to ensure that national policy aligns to the outcomes of the International 
Negotiating Committee (INC) meetings regarding the development of a legally binding 
instrument to end plastic pollution. 

● Redesigning the policy evaluation framework to assess regional or international 
plastics policies, as currently it is only fit for evaluating national policies.  

● Exploring synergies between plastics policy and other policy areas such as climate, 
biodiversity, human rights, health and labour. Understanding the policy landscape that 
surrounds “plastics” can help inform where existing applicable legislation can be rapidly 
utilised, whilst ensuring that other areas are not at a detriment. A comprehensive policy 
landscape analysis could be undertaken for a country, or international agreements, to 
explore where legislation and policy might support or contradict one another in these 
overlapping areas, and to identify what key policies could support meeting variable 
international targets. 

● Analysis of the climate impacts associated with the plastics lifecycle to determine 
critical intervention points that would minimise the emissions of greenhouse gases and 
plastic pollution at the same time.  
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Annex 1: Search methodology 
1. Identification and categorisation of policies  

Policies were identified using a variety of sources, including: Google, Google Scholar, 
FAOLEX, UNEP LEAP, The Duke University Nicholas Institute for Environmental Policy 
Solutions’ Plastic Policy Inventory, etc. Purposive sampling (or judgement sampling; Etikan, 
Musa and Alkassim, 2016) was used as a basis for choosing the final selection of policies. 
The purposive sampling technique was used for the following reasons. This technique is well 
suited for qualitative research. Qualitative methods can help to achieve depth of 
understanding, to gain a deeper and more nuanced understanding of the subject, as well as 
to identify challenges or opportunities while quantitative methods mostly aim to achieve 
breadth of understanding (Palinkas et al., 2015). Campbell et al., (2020) suggest that 
purposive sampling can help to better match the sample (in this case policies) to the aims and 
objectives of the research, which in turn can improve the rigour of the study and reliability of 
the data and results. The use of purposive sampling techniques can help researchers 
demonstrate the relevance of key research areas to policymakers. Although, this method can 
also introduce bias and limit the generalizability of the results, and the sample is not always 
sufficiently representative of the population under investigation (Palinkas et al., 2015). 

2. Data collection and application of the framework  

The analysis drew its evidence base from open-access studies, reviews and information. A 
wide range of sources including published scientific literature, grey literature and white papers, 
industry reports and news reports, were supplemented by expert opinion to fill in evidence 
gaps. The quality and robustness of each piece of evidence was assessed. The credibility of 
the evidence was determined according to the quality of data found i.e. the type of source and 
the robustness to which they were applicable to the evaluation framework. In order to evaluate 
the overall strength of evidence for each policy, the literature gathered through each policy 
review was assessed according to the following factors: 

- The size of the body of evidence 
- The type of evidence included, ranked by their reliability (scientific, peer reviewed 

literature ranking the highest, followed by grey literature and white papers, industry 
reports, news and other media) 

- The robustness of the methodologies. 

The strength of evidence used in this study was classified as follows:  

- Very strong: The intervention does or does not have the effect anticipated. The body 
of evidence is very diverse and highly credible, with convincing and stable findings.  

- Strong: The intervention does or does not have the effect anticipated. The body of 
evidence is diverse and credible, with the findings convincing and stable. 

- Moderate: The intervention may or may not have the effect anticipated. The body of 
evidence displays some significant shortcomings. There are reasons to think that 
contextual differences may unpredictably and substantially affect intervention 
outcomes. 

- Limited: The intervention may or may not have the effect anticipated. The body of 
evidence displays very significant shortcomings. There are multiple reasons to think 
that contextual differences may substantially affect intervention outcomes. 

- Insufficient/ No evidence: There is insufficient plausible evidence to evaluate this policy 
against the framework -either due to the policy being too recently implemented, or due 
to insufficient reviews of its progress. 

The given search timeframe to gather evidence for each policy was two hours. 
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Key words used to search for evidence varied depending on the policy and was adapted 
according to the title, scope, geography and intention. The keywords in column B of the policy 
evaluation framework in Supplementary Material B were used to search for evidence of each 
policy along with further search terms such as ‘effective’, ‘impacts’, ‘response’, ‘outcomes’, 
‘effects’, ‘failure’, ‘benefits’, and ‘efficiency’. 

3. Rigorous analysis of outcomes associated with varying environmental, economic, social and 
development contexts 

The results of the evaluated policies were analysed using Microsoft Excel and literary analysis 
to draw out key enabling factors and barriers for their success. Accompanied by wider 
literature reviews, it was possible to determine the effective practices in the successful 
policies. 
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