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Introduction
Why are we here?

Llorenç Milà i Canals
Life Cycle Assessment Team Leader, UNEP
Llorenc.milaicanals@un.org
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UNEP/EA.4/Res.9
Addressing single-use plastic products (SUPP) pollution (adopted 15 March 2019)

Encourages Member States to deal with the pollution generated by SUPP,
considering all environmental impacts across their life cycle.
It requests UNEP to (Operative Paragraph 8, OP8):
• (OP8a) Support development and implementation of national or
regional action plans;
• (OP8b) Technical and policy support regarding the environmental
impact of single-use plastic products and the promotion of solutions for
their replacement;
• (OP8c) Make available existing information on actions taken to
address plastic pollution and the full life cycle environmental
impacts of plastic products and their alternatives in advance of
UNEA 5.
the “full life cycle environmental impacts” of products is assessed with Life Cycle Assessment (LCA)…

Timeline for the follow-up of the SUPP resolution (OP8c)
You are here
Bags study
published –
First half
March

Work
started –
Jul 2019

Experts,
industry,
policy
consulted –
End Feb

Take away
packaging
published;–
Oct

Bottles
study
publishedJuly

Additional
products
published–
Nov-Dec

Webinars on
LCA studies +
actions by MS –
Oct

INF report
for UNEA5
– Dec

Draft report
for UNEA5
for review
– Nov

https://www.lifecycleinitiative.org/single-use-plastic-products-studies/
LCA studies coordinated by and available through:

Context and goals for today
Reminder of key blocks today
1. Learnings from Life Cycle Assessment Studies
2. Examples from a sample of governments using
LCA in single-use plastic products policy
These are linked to other on-going processes in
UNEP:
• Ad Hoc Expert Group on Marine Litter and
Microplastics stock-taking exercise
• One Planet Network-wide Plastics Initiative
•

Legislative Guide on single-use plastic products

• 2-way dialogue!
• Please post questions and
comments in the chat
• We are taking today’s
feedback into the final report!

POLL
Who are we?

Choose the option that best describes the organisation you work for?
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www.lifecycleinitiative.org

Single-use plastic products –
Recommendations from
Life Cycle Assessments (LCAs)
by Dr. Gustav Sandin, IVL Swedish Environmental Research Institute
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Aims & method
• Summarise current LCA-based knowledge about the environmental
performance of single-use plastic products and their alternatives
• Plastic bags
• Plastic bottles
• Plastic take-away food packaging
• Implications of this knowledge for policy makers and other actors aiming at
reducing the environmental impact of single-use plastic products
• Recommendations to LCA practitioners

• Meta-analysis of 6-7 LCA studies per report + reflections on other studies
IVL | PRESENTATION TITLE

Main conclusions

Important characteristics for the environmental impact:
•
•
•
•
•
•

material type
weight
number of uses
technology and energy used in production
maturity of technology
waste management

Ranking of bags varies between environmental impact
categories
• For example: plastic bags is a poor option in terms of littering and
microplastics, but scores well in terms of climate change,
acidification, eutrophication, water use and land use
• Overall ranking depend on priority of environmental aspects
IVL |

Main conclusions (cont.)
• Reusable bags can be environmentally superior, if used
many times
• Reducing impact of bags is not just about choosing,
banning, recommending or prescribing specific
materials, but also about changing consumer behaviour
• The shopping bag that has the least environmental
impact is the bag the consumer already has at home

IVL |

Main conclusions
Important characteristics for the environmental impact:
•
•
•
•
•
•
•

material type
weight
number of uses
waste management
maturity of technology
size of container
geographical context

Common with trade-offs between impact categories
• Overall ranking will depend on priority of environmental aspects

IVL |

Main conclusions (cont.)
Policies must…
… consider functional differences
… consider differences within and between material categories
… account for differences in technology maturity
… consider differences in end-of-life practices
… geographically adapted
… be based on several sources for information on
environmental impact, not only LCA
IVL |

Main conclusions

Important characteristics for the environmental impact:
• material type
• weight
• single or multi-use
• functionality, e.g. capacity to prevent food waste
• production route and raw material
• maturity of technology
• waste management
• geographical context

IVL |

Main conclusions (cont.)
Policies must…
… consider functional differences
… consider differences between and within material categories
… consider the complete reuse system
… consider differences in end-of-life practices
… be based on several sources for information on
environmental impact, not only LCA

IVL |

General messages
• Policies must have a systems perspective, including consideration of:
• Life-cycle perspective
• Production systems and raw materials in use
• End-of-life infrastructure
• Consumer behaviour
• Direct and indirect environmental impact
• Trade-offs between environmental impact categories
• To enable this, one must consider or commission context-specific LCA studies
as well as studies covering environmental aspects not covered by LCA
IVL | PRESENTATION TITLE

Thank you

Contact information
gustav.sandin@ivl.se
www.ivl.se
IVL |

Q & A Session with Dr Gustav Sandin
Please ask your questions in the Q & A Box (All Panellists)

The role of human behaviour in plastic pollution
Sabine Pahl, Professor of Urban and Environmental Psychology
University of Vienna & University of Plymouth

Picture credit: Juan Baztan
October 2020, LCA Studies / UNEP

Stocktake of global actions to reduce the flow of
marine plastic and microplastic to the ocean
Pursuant to UNEA Resolution UNEP/EA.4/Res.6 OP 7a:
“Take stock of existing activities and action ……….with the aim of the
long-term elimination of discharge into the oceans”
Submissions received to July 31st 2020
A -Tailored online survey
B - Narrative submissions

Analysis: Julie Goodhew, Francesca Tirotto & Sabine Pahl

Snapshot of
action now,
non-exhaustive

Locations of at least one action (from survey)

The map is intended to visualize geographically the locations reported in the stocktaking survey. The designations employed and the presentation of material on this map do not imply the expression of any
opinion whatsoever on the part of the Secretariat of the UN concerning the legal status of any country, territory, city or area or of its authorities, or concerning the delimitation of its frontiers or boundaries.

220 survey submissions (51 from government entities)
63 narrative submissions (26 from member states)

Stocktake survey results
Types of actions reported
Monitoring &
Analysis
17%
Technology &
Processes
15%

Legislative,
Standards,
Rules
24%

Across types of actions*:

The focus in terms of the plastic lifecycle / supply
chain:

Working with
People
44%

= awareness raising,
behaviour change,
capacity building etc.
* Submitters were allowed to choose more than one category

The plastic system
Economic
sectors

Society

Environment
Pahl et al., 2020

MacroMicroNanoPlastics

Credit: GRID-Arendal and
Maphoto/Riccardo Pravettoni
http://www.grida.no/resources/6908
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Perceptions &
communications
drive action
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‘general public’
Credit: GRID-Arendal and
Maphoto/Riccardo Pravettoni
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Society

‘top-down’ e.g.,
– Hard/soft law
– Incentives / fines
– Campaigns:
•
•

Decisions
&
behaviour

Awareness raising
Behaviour change

‘bottom-up’, e.g.,
– Voluntary agreements
– Grassroots dynamics
– Self-organised
– Individual leadership

Environment

Pahl et al., 2020

Mechanisms
of change

Decisions
&
behaviour

The plastic system

Media reporting

Concern

Attitudes
Identity
Perceived
control

Decisions
&
Behaviour

Behavioural
Options

Habits
Emotions

Values

Pahl et al., 2020; Pahl & Wyles, 2017

Social
norms

Social /
Behavioural
science
approaches

Knowledge

Addressing plastic
pollution requires
- Integration
- Interdisciplinary
analysis
- Innovation
- Evaluation

Information – Motivation – Skills Model

e.g., Fisher, Fisher & Harman, 2003
https://doi.org/10.1002/9780470753552.ch4
< health psychology

Scoping Reviews: e.g., Business & Retail Sector
Behaviour change - main categories from > 2,000 articles reviewed:
• Reduction in plastic consumption = 10 articles
• Improved recycling practices = 5 articles
Results so far
• Limited and mixed evidence. Some interventions led to positive outcomes, others lacked effectiveness
• Some behavioural interventions that did ‘work’ needed investment/infrastructure changes
e.g. giving out free reusable water bottles and providing water from dispensers = less bottled water
being purchased in a university (Thongplew & Kotlakome, 2019)
• Some evidence that a combination of measures works best
e.g., Poortinga, W. and Whitaker, L. 2018. Promoting the use of reusable coffee cups through
environmental messaging, the provision of alternatives and financial incentives. Sustainability 10(3)
O Proximity of bins increased recycling - Miller et al. 2016
O Convenience and proximity is key (Schultz et al., 2013; also Geller et al., 1982)

Sohvi Nuojua, Deborah Cracknell, Sabine Pahl, Richard Thompson, Florence Parker-Jurd

Communicating outcomes
‘Product transformation’
information resulted in
significant improvement
in observed recycling
behavior (Winterich et al.,
2019)

Sohvi Nuojua, Deborah Cracknell, Sabine Pahl, Richard Thompson, Florence Parker-Jurd

Social influence / social norms
Use of volunteer staff
positioned by the recycling
bins was the most successful
at reducing contamination (vs
additional bin signage and
visual prompts) at a public
festival (Zelenika et al., 2018)
Also communicating ‘dynamic
norms / trends: increase in
reusable mug use
(Loschelder et al. 2019)

Clear sorting instructions
Wu et al. (2018) showed that
waste sorting was better when
pictures or icons of the permitted
items where shown, rather than
words
When icons are used, it’s better to
only present the permitted items
instead of presenting both
permitted and prohibited items

Willingness to buy single-use
People with high ocean
connectedness were
more willing to buy
recyclable packaging /
less willing to buy singleuse packaging.

N = 512 UK general
public sample

Nuojua et al. (2019), in revision

Luo, Douglas, Pahl, Zhao (rev. under review)

Randomly assigned to floors in large
office building housing consultancy
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Luo, Douglas, Pahl, Zhao (rev. under review)

Only in the signage +
animal condition did %
plastic drop and remain
low after the posters
were taken down

Connecting to values

Evidence?

Key messages
• People’s decisions and behaviours play a key role in the
plastic system
• Social/behavioural sciences research can help to
develop effective solutions
• Risk to success of bans, (dis)incentive programmes and
policy, if human behaviour is not considered
• Think about other than financial instruments
• Think about more than information -> why, how?
• Behaviour and structure interact
• Work with Health ministries / departments?

Thank you

Dr. Bonny Hartley Matt Holland Dr. Kayleigh Wyles Sohvi Nuojua Dr. Julie Goodhew Dr. Jiaying Zhao Prof. Richard Thompson
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Q & A Session with Dr Sabine Pahl
Please ask your questions in the Q & A Box (All Panellists)

UNEP Single-use Plastic Products Webinar
Paulo Lemos
DG Environment

All plastic packaging will be reusable or recyclable by
2030
Boost the market for recycled plastics (pledging
campaign)
Actions on SUP and fishing gear, microplastics, oxodegradable plastics and Port Reception Facilities
Directive
Strategic Research Innovation Agenda for Plastics
(2018)
Additional 100 Million Euros for plastics R&D Horizon 2020
up to 2020
Support to bilateral and multilateral initiatives on plastics

Implementation of the Plastics Strategy:
Reducing Marine Litter

-Action on intentionally added microplastics
•

Referred to the European Chemical Agency for possible restriction in the Framework of REACH.
ECHA has published its restriction dossier stating that health and environmental risks posed by
intentionally added microplastics justify an EU-wide restriction. ECHA’s Scientific Committees will
now review the dossier; an EU-wide restriction could be in place by mid 2021.

•

- Revision of the Port Reception Facilities Directive

•

Includes measures to ensure that waste generated on ships or gathered at sea is returned to land
and adequately managed. Directive published in June 2019.

•

- Waste Framework Directive, as amended in 2018

•

Requires Member States to take measures aimed at halting the generation of marine litter and
measures to prevent, reduce and clean-up litter, as well as to identify products that are the main
sources of marine litter. Plastic packaging recycling target of 55% by 2030

•
•

- Directive on Single Use Plastics and Fishing Gear
Presented in May 2018. Directive Published in June 2019

Most found marine litter items on European beaches
Other
plastics
7%

Fishing related
27%

SUP
50%

SUP top 10 items
86%

Non-plastic
16%

Remaining SUP
items 14%

• 70% covered of all marine litter: top 10 SUP (43%) + fishing gear (27%)
• Source: - Marine Strategy Framework Directive - Joint Research Center
- European Regional Seas Conventions

10 most found items

Ranking

Item

1

Drinks bottles, caps and lids

2

Cigarette butts

3

Cotton buds sticks

4

Crisp packets / sweet wrappers

5

Sanitary applications

6

Plastic bags

7

Cutlery, straws and stirrers

8

Drinks cups and cup lids

9

Balloons and balloon sticks

10

Food containers including fast food packaging

Directive on the reduction of the impact of certain
plastic products on the environment
Targeted approach
items with available
sustainable alternatives

items with no clear alternatives

promote less harmful
alternatives:
market bans
prevention measures:
design requirements,
consumption reduction,
consumer information
better waste management:
separate collection,
extended producer
responsibility + clean-up

Consumption reduction
(Article 4)

•

•

Ambitious and sustained / measurable
consumption by 2026 compared to 2022 of

quantitative

•

Food containers

•

Cups for beverages including covers and lids

reduction in

Member States to choose appropriate measures
•

Consumption reduction targets

•

Economic instruments

•

Increase the availability of alternatives e.g. re-usable

•

Items not provided free of charge

•

National marketing restrictions for those products are only possible
to substitute those products with reusable ones or with
alternatives that do not contain plastics

•

Monitoring and reporting obligation for MS with a view to binding
quantitative Union consumption reduction targets

Market restriction (bans)
(Article 5)

• Restrictions on plastic content, not the product
• Only products with readily available alternatives (single &
multi use):
▪ Cotton bud sticks
▪ Cutlery
▪ Plates
▪ Straws
▪ Beverage stirrers
▪ Sticks for balloons
▪ All products made of oxo-degradable plastic
▪ Cups, food and beverage containers made of
expanded polystyrene

Product design requirements
(Article 6)

Tethered (to remain attached) caps and lids for all
beverage containers and bottles up to 3 litres
5 years after the entry into force of the directive
(Standardisation request)

Binding target of at least 25% of recycled plastic
for PET beverage bottles from 2025 onwards,
calculated as an average for the Member State, not per
producer.
In 2030: target of at least 30% of recycled
content for all single use plastic bottles

Marking Requirements
(Article 7)

•

Tobacco products with filters, cups for beverages, wet
wipes and sanitary towels will require a clear and harmonized
labelling on the packaging. For cups, the label will be on the
product itself.

•

The label will indicate the presence of plastics in the product,
how waste should be disposed, and the resulting negative
environmental impact.

•

•

Extended producer
responsibility
(Article 8)
For food and beverage containers, bottles, cups, packets and
wrappers, light weight carrier bags and tobacco products with
filters
Producers will help cover the costs of:

- waste prevention (awareness raising);
- waste management (collection and treatment costs of on-thego waste in public areas);
- litter clean-up and

- data gathering.
- For wet wipes and balloons, only the waste prevention and
litter clean-up costs are covered.

➔ WFD minimum requirements for EPR schemes apply

Fishing gear
(Article 8(8))

EPR schemes to cover the costs of separate collection and
further treatment of waste fishing gear

Member States to set a national collection target and
monitor fishing gear with a view to a later EU-wide collection
target

Work on harmonized standards for the circular design of
fishing gear

Separate collection
(Article 9)

Separate collection target for plastic beverage bottles
→ by 2025 – 77%

→ by 2029 – 90%

➢ Support high quality recyclates and uptake of secondary
raw materials
➢ Support plastic packaging recycling target of 55% by 2030

Evaluation (biodegradability)
• Assessment of the scientific and technical progress concerning criteria or a standard
for biodegradability in the marine environment applicable to single-use plastic products
within the scope of this directive and their single-use substitutes which ensure full
decomposition into carbon dioxide (CO2), biomass and water within a timescale
short enough for the plastics not to be harmful for marine life and not lead to an
accumulation of plastics in the environment

Timeline

✓ May 2018

Proposal by the Commission

✓ October 2018

EP opinion

✓ 18.12.2018

Provisional agreement

✓ 27.03.2019

EP Plenary vote

✓ 15.04.2019

Council vote

✓ July 2019

Entry into force

✓ July 2021

Transposition deadline

Single Use Plastics : implementation

• Guidelines: SUP definitions, product categories
• Guidelines: criteria on costs of litter clean up
Standardisation
• Tethered caps
• Circularity of
fishing gear

9 Implementing acts:
• 4 by 2020: marking, separate collection target
calculation & reporting, reporting of fishing
gear & waste collected
• 2 by Jan. 2021: measuring consumption
reduction, reporting consumption reduction
• 3 by Jan. 2022: measuring & reporting on
recycled content, reporting of post
consumption waste tobacco products

Lifecycle approach
• Study “Life Cycle Inventories of Single Use Plastic Products and
their Alternatives” from Cambridge Econometrics
• Compared LCA impacts of SUP with reusable and single use non
plastics alternatives
• Impacts of alternatives less relevant.

Impacts & costs

Reduction of plastics littering

> 50% reduction of plastics
littering from top 10 SUP items

Avoid CO2 emissions

Eq. 3.4 mn tonnes

Avoid environmental damage

Eq. of 23 bn benefit

Savings for consumers

≈ €6.5 bn

Jobs creation

≈ 30 000

Waste management costs

≈ €0.8 bn

Costs business: compliance,
commercial washing multi-use
items & refill schemes

≈ €2.4 bn

EU action concerning plastics triggered
global action:
• - International institutions:
• - United Nations Environment Assembly (UNEA) approved resolutions on marine
litter, microplastics, single-use plastic products, waste management, and sustainable
consumption and production, establishing a broad work program under the auspices of
UNEP;
• - International Maritime Organization adopted an action plan against plastic litter
from ships.
• - Basel Convention on the Control of Transboundary Movements of Hazardous
Wastes and their Disposal amended Annex II plastic waste is (with a few exceptions)
now classified as "other" waste. Several obligations and recommendations apply
concerning export and waste management of plastics

Global Action
• India will ban Single Use Plastics from 2022.
• Canada will take action on single use plastic products based on the EU Directive.
• China approved a Strategy on Plastics that includes action on single use plastic
products.
• World: Around 68% of the countries in the world have already in place
restrictions on the use of plastic bags.
• Cities around the world are restricting the use of single use plastic products and
promoting alternatives.

Internal recognition:
Ombudsman Award for Good
Administration 2019 - Plastics
Strategy

Learn more about this Directive, the plastics strategy and the
circular economy:
http://ec.europa.eu/environment/circular-economy/index_en.htm

Q & A Session with Paulo Lemos
Please ask your questions in the Q & A Box (All Panellists)

ADDRESSING SINGLE-USE PLASTICS TO
PREVENT WASTE AND POLLUTION
Government policy case study
UNEP Webinar
October 27, 2020
Jacinthe Séguin
Director, Plastics and Marine Litter
Division

PLASTICS IN CONTEXT
PLASTICS ISSUE IN CANADA

• Plastic waste is a global issue
• Media has sustained interest related
to plastic waste pollution

• Single-use plastics are a visible
symbol
• Evidence-based decision-making is
supporting government policies

• Local/regional considerations highly
influence approaches

66

86% of
Canada’s
plastic waste
was landﬁlled
in 2016, a lost
value of up to
$7.8B

29,000 t/yr
leaked in the
environment
& found on all
coasts &
freshwater

In 2020, 86% of
Canadians
support a ban on
harmful single
use plastics

COMMITMENTS ON SINGLE-USE
PLASTICS
o Actions along the life-cycle &
key targets: 100% reusable,
recyclable, or recoverable
plastics by 2030
o Ten results areas: Roadmap
to address priority single-use
and disposal plastics by 2021
o Comprehensive federal
agenda: Commitment to ban
harmful single-use plastics,
where warranted in 2021
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Oceans Plastics Charter

Canada-wide Strategy
on Zero Plastic Waste

Integrated management
approach

MANAGING SINGLE-USE
PLASTICS (SUPs)
• Scope:
– packaging: primary packaging (e.g., food wrappers),
secondary or short-lived packaging (e.g., plastic bags)
– convenience items: utensils, hot and cold drink cups
and lids, straws, disposable wipes, quick-serve
containers
– essential items: masks, latex gloves, sterile packaging

• Issue: Challenges include pollution, harm to wildlife,
hampering recycling, composting and wastewater systems

• Approach: Managing single-use plastics requires a
flexible approach with different tools
– It may be appropriate to ban some items, while others should
have their design improved or systems put in place to
improve recovery rates
– Local, regional and national initiatives may have different
approaches
68

INTEGRATED MANAGEMENT APPROACH
Framework
to manage
single-use
plastics

A proposed integrated
management approach
to plastic products to
prevent waste and
pollution

• Categorization & criteria
• List if items for a ban

Product
Performance
standards

End-of life
responsibility

• Recycled content
requirements

• Working with provinces
and territories to improve
and expand extended
producer responsibility
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SUPs MANAGEMENT FRAMEWORK
STEP 1:
Categorize singleuse plastics
according to criteria

• Environmentally problematic: prevalent in the environment
or causing harm
• Value recovery problematic
• Exemptions or accommodations

STEP 2:
Set management
objectives, informed
by waste management
hierarchy

• Objective 1: Eliminate or reduce from the
Canadian market, or restrict use
• Objective 2: Increase recycling or recovery rate
of single-use plastics and packaging

STEP 3:
Choose best
instrument to meet
the management
objectives

• Bans, restrictions in use
• Incentives to encourage reusable
products or systems
• Material specifications (e.g., recyclable)
• Extended producer responsibility or other
collection, recycling requirements

70

SUPs MANAGEMENT FRAMEWORK
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CANADIAN ACTIONS OVERVIEW
• Diverse local and sub-national actions already in
place
• Using the Framework, the Government of Canada
has identified six single-use plastics as potential
candidates for a total, partial or conditional ban
1.
2.
3.
4.
5.
6.

Checkout bags
Straws
Cutlery
Stir sticks
Six-pack rings
Food service ware

• Public consultations will inform development of
national regulations, including phase-in periods,
reporting requirements, appropriate exemptions

Examples
of local & sub-national
actions
❖ Plastic bag ban in 3
provinces and dozen cities
Bag fees in Northwest
Territories & by retailers

❖ Bottle deposits and
extended-producer
responsibility laws in most
provinces and territories
❖ Some restrictions at
municipal level on straws
or foam containers
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LIFE-CYCLE CONSIDERATIONS
• Solutions sought along the entire life-cycle of
plastics: production, use and end-of-life

• Decisions are largely driven by waste hierarchy
& local/regional/national socio-eocnomic impacts
• Conducted comparative screening of life-cycle
assessment of Canadian bioplastics feedstocks
➢ Compared on the basis of four indicators: (1)
global warming; (2) water consumption; (3)
primary and energy consumption; (4) land-use

Waste hierarchy, from most
preferred to least preferred
management option

➢ Results could influence policy choices on
regarding alternatives in the future
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THANK YOU!
Track our progress:

www.canada.ca/zero-plastic-waste
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Q & A Session with Jacinthe Séguin
Please ask your questions in the Q & A Box (All Panellists)

Summary of Key Points

Llorenç Milà i Canals
Life Cycle Assessment Team Leader, UNEP
Llorenc.milaicanals@un.org

www.unep.org
www.lifecycleinitiative.org
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Pollution using a Life Cycle Approach
You will receive an email with the recording link for
this session and registration link
Thank you for attending: WEBINAR SERIES B– PART 2: NORTH AMERICA, LATIN AMERICA & THE CARRIBEAN +
EUROPE/AFRICA/WEST ASIA (15:00 GMT ONLINE)
6 Economy division, UNEP
1 rue Miollis, Building VII
75015 Paris, France
OCTOBER 2020

www.unep.org
www.lifecycleinitiative.org

