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Single-use Plastic Products (SUPP) and their alternatives:
Recommendations from Life Cycle Assessments

Life Cycle recommendations are available for the following Single-use Products:

To respond to the request by Member States at the 4th session of the UN Environment Assembly (UNEA 4/9) in March 2019, the 
UNEP Life Cycle Initiative gathered info and proposed recommendations to address single-use plastic products pollution.



Single-use plastic products are ubiquitous in our modern society but 
there is growing recognition of the need to consider alternative options.

Based on the results of the UNEP Life Cycle Assessment meta-
studies series, this booklet shows what alternatives have the least 
environmental impacts for nine types of commonly used single-use 
plastic products, based on a systematic review of published Life Cycle 
Assessments (LCA) and case studies. 

The UNEP series of LCA meta-studies on single-use plastic products, 
developed in response to Resolution 9 of the fourth United Nations 
Environment Assembly (UNEA4), on “Addressing Single-use plastic 
products pollution” UNEA4/Res.9, “encourages member states to 

actions, as appropriate, to promote the identification and development 
of environmentally friendly alternatives to single-use plastic products, 
taking into account the full life cycle implications of those alternatives”. 
The LCA meta studies provide such guidance and additionally give 
recommendations on how to interpret existing LCA results to inform 
science-based policies that aims to reduce plastics impacts.  

There is no one-size-fits-all solution1. The recommended alternatives to 
single-use plastic products depend on the context. The matrixes presented 
in this booklet help to identify the better options considering geographical, 
technological and policy contexts as well as behavioural considerations. 
The content of the matrixes are simplified. Please refer to the full narrative 
of the meta-studies2 for details.  

Overall, reusable or returnable products appear to be the better option from an environmental perspective, when reused 
multiple times and cared for efficiently (e.g., efficient reverse logistics with short return distances; low energy use in washing 
during use-phase). Therefore, the first priority would be to shift to reusable alternatives (which should also be recycled or 
composted at the end of their useful lives), with a next priority to opt for alternative materials where they can demonstrate 
superior sustainability credentials based on Life Cycle Assessments (coupled e.g. with socio-economic analyses).

Single-use Plastic Products and their alternatives: 
Recommendations from Life Cycle Assessments

1 United Nations Environment Programme (2021). Addressing Single-use Plastic Products Pollution Using a Life Cycle Approach. Nairobi. https://www.lifecycleinitiative.org/wp-content/uploads/2021/02/
Addressing-SUP-Products-using-LCA_UNEP-2021_FINAL-Report-sml.pdf
2 UNEP  Life Cycle Assessment meta-studies https://www.lifecycleinitiative.org/activities/key-programme-areas/technical-policy-advice/single-use-plastic-products-studies/

http://UNEP Life Cycle Assessment meta-studies series
http://UNEP Life Cycle Assessment meta-studies series
https://www.lifecycleinitiative.org/wp-content/uploads/2021/02/Addressing-SUP-Products-using-LCA_UNEP-2021_FINAL-Report-sml.pdf 
https://www.lifecycleinitiative.org/wp-content/uploads/2021/02/Addressing-SUP-Products-using-LCA_UNEP-2021_FINAL-Report-sml.pdf 
https://www.lifecycleinitiative.org/activities/key-programme-areas/technical-policy-advice/single-use-plastic-products-studies/
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Reusable bag preferred Single-use bags preferred No clear preference for reusable or single-use bags

SHOPPING BAGS: WHAT ARE THE BETTER OPTIONS BASED ON LIFE CYCLE ASSESSMENTS 

READ THE FULL REPORT HERE: https://www.lifecycleinitiative.org/library/single-use-plastic-bags-and-their-alternatives-recommendations-from-life-cycle-assessments/

 Bags reused many times  Bags used only a few times

Reusable bag  
(cotton or durable plastic)

Reusable bag
Heavy-duty plastic (LDPE) bag must be used 

4–20 times*
 Non woven PP bag must be used 10-20 times*

Cotton bag must be used 100-175 times*

Lightweight plastic bag 
Fossil-based PE (especially if landfilled) or bio-
based LDPE (preference depends on the impact 

category)

Single-use bag 
Fossil- or bio-based PE with high recycled content; 
Paper bag, if recycled or incinerated after use and 

produced (and recycled) with largely renewable energy

Reusable bag
Heavy-duty plastic (LDPE) bag (with recycled 

content) must be used 4–8 times*
 Non woven PP bag must be used 15-20 times*

Cotton bag must be used 50-100 times*

Insufficient evidence for preference
between

Single-use paper bag or; 

Reusable bag (cotton or durable plastic)

NO FORMAL WASTE 
MANAGEMENT 

unsanitary landfill, 
open dumps, open 
burning, no policy 
support for recycling 
and/or composting

FORMAL WASTE 
MANAGEMENT BUT  
POOR RECYCING  
sanitary and/or 
incineration with/
without energy recovery, 
weak policy support 
for recycling and/or 
composting)

FORMAL WASTE 
MANAGEMENT WITH 
HIGH RECYCLING AND 
RECOVERY

strong policy support 
for recycling

Considerations of 
geographical and 
technological and 
policy context

Reusable bags have lower impacts than single-
use bags in most environmental impact categories 
(regardless of the material) provided they are 
actually used a sufficient number of times. However, 
there are many factors like production technologies, 
energy sources and end-of-life management systems 
that determine the extent of the relative benefit. 

In contexts where there are under-developed waste-
management systems and poor infrastructure for 
collection and recycling, SUPBs should be avoided 
because of their littering potential, and reusable 
bags should be considered. In contexts where 
incineration is prevalent, paper, cotton, and other 
bio-based bags should be promoted due to their 
climate-neutral advantage. In contexts where 
sanitary landfills are prevalent, landfill gas should 
be collected to reduce climate impacts. 

However, reducing the environmental impacts 
of bags is not just about choosing, banning, 
recommending or prescribing specific materials 
or bags, but also about changing consumer 
perceptions and behaviour to increase reuse and 
avoid littering. 

* Compared to a conventional lightweight single-use  HDPE bag

https://www.lifecycleinitiative.org/library/single-use-beverage-cups-and-
https://www.lifecycleinitiative.org/library/single-use-plastic-bags-and-their-alternatives-recommendations-from-life-cycle-assessments/
https://www.lifecycleinitiative.org/library/single-use-plastic-bags-and-their-alternatives-recommendations-from-life-cycle-assessments/
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 Bottles used many times*

Returnable container preferred Single-use container preferred No clear preference for returnable or single-use container

BOTTLED DRINKS & JUICES: WHAT ARE THE BETTER OPTIONS BASED ON LIFE CYCLE ASSESSMENTS
This matrix refers to non-alcoholic drinks sold in supermarkets and similar retail outlets. Bottled water is covered in a separate matrix, and so are drinks sold in take-
away outlets, canteens and restaurants (covered under the beverage cups matrix).

Insufficient evidence for preference
between

Single-use (cartons possibly lowest-
impact single-use alternative) and

Returnable plastic and glass

Single-use
Carton (especially small volume sizes); 
bio-based PET made from agricultural 
residues; fossil-based PET with energy 

recovery at end-of-life

Single-use
Aluminium cans  

(small volume sizes);  
PET with high recycled content (rPET); 

PET (large volume sizes)

Single-use
regardless of energy-mix

Aluminium cans (small volume sizes); 
PET with high recycled content (rPET); 

PET (large volume sizes)

Single-use
in case of carbon-intensive energy mix 

(cartons, PET, bio-based PET)

Single-use
in case of carbon-intensive energy mix

Returnable 
in case of renewable energy mix

Returnable 
plastic or glass

Returnable 
plastic or glass

No Clear preference  
in case of renewable energy mix 

between 

Single-use with high recycled 
content (rPET), and 

Returnable plastic and glass

No Clear preference  
in case of renewable energy mix

NO FORMAL WASTE 
MANAGEMENT

unsanitary landfill, 
open dumps, open 
burning, no policy 
support for recycling 
and/or composting

EFFICIENT LOGISTICS AND 
WASHING during use-phase 

(energy efficient washing; 
short return distances)

INEFFICIENT LOGISTICS AND 
WASHING during use-phase 
(long distances; high energy 

use in washing)

Considerations of 
geographical and 
technological and 
policy context

Bottles used 
few times

FORMAL WASTE 
MANAGEMENT BUT 
POOR RECYCLING 
sanitary landfill 
and/or incineration 
with/without energy 
recovery, weak policy 
support for recycling)

FORMAL WASTE 
MANAGEMENT WITH 
HIGH RECYCLING AND 
RECOVERY

strong policy support 
for recycling

* A single LCA study on reusable bottles covered in
the meta-analysis suggested that glass bottles need
to be used at least three times to environmentally
equivalent to single-use plastic bottles.

READ THE FULL REPORT HERE: https://www.lifecycleinitiative.org/library/single-use-plastic-bottles-and-their-alternatives-recommendations-from-life-cycle-assessments/         

For clarity in presenting plastic bottles and their 
alternatives in the summary matrices, drinking water 
is separated from soft drinks and juices. When safe to 
drink, tap water is always environmentally preferred 
to bottled water (even when the water needs to be 
boiled or purified with reverse osmosis). However, 
tap water is not safe to drink and/or available in 
all contexts and therefore water dispensers and 
bottled water become necessary. 

Water  dispensers are a good alternative when tap 
water is not possible, provided reusable bottles/
cups are used.

When bottled water is the only option, bottles 
should be returnable when possible, and recycled 
if return is not possible. 

For sodas and fruit juices, returnable bottle systems 
are preferred when there are efficient  logistics and 
washing during the use phase. In contexts where 
returnable systems aren’t possible, plastic bottles 
made from recycled content are preferred over 
virgin-plastic options.

https://www.lifecycleinitiative.org/library/single-use-beverage-cups-and-
https://www.lifecycleinitiative.org/library/single-use-plastic-bottles-and-their-alternatives-recommendations-from-life-cycle-assessments/
https://www.lifecycleinitiative.org/library/single-use-plastic-bottles-and-their-alternatives-recommendations-from-life-cycle-assessments/
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READ THE FULL REPORT HERE: https://www.lifecycleinitiative.org/library/single-use-plastic-bottles-and-their-alternatives-recommendations-from-life-cycle-assessments/         

BOTTLED WATER AND ITS ALTERNATIVES: WHAT ARE THE BETTER OPTIONS BASED ON 
LIFE CYCLE ASSESSMENTS

TAP WATER NOT safe to drink and NO on-the-go options available 
(not possible to avoid using bottles)

  Reuse possible  Reuse not possible 

Returnable container preferred Single-use container preferred No clear preference for returnable or single-use container

Reusable
aluminium, stainless steel, 

plastic or glass

Reusable
aluminium, stainless steel, 

plastic or glass

Insufficient evidence for preference 
between

Single-use (cartons possibly lowest-
impact single-use alternative), and

Reusable aluminium, stainless steel, 
plastic or glass

Single-use
Bio-based PET made from 

agricultural residues; 
Bio-based PET where sufficient 
water and land is available for 

biomass production; or
Fossil-based PET with energy 

recovery at end-of-life

Single-use
PET with high recycled content (rPET)

Tap water in reusable 
bottle/cup

Tap water is preferred to 
water in single-use plastic 

bottles even if tap fitted with 
an in-home water purifier 

(reverse osmosis device) or 
if boiled in pot on stove

NO FORMAL WASTE 
MANAGEMENT 

unsanitary landfill, 
open dumps, open 
burning, no policy 
support for recycling 
and/or composting

FORMAL WASTE 
MANAGEMENT BUT 
POOR RECYCLING 
sanitary landfill 
and/or incineration 
with/without energy 
recovery, weak policy 
support for recycling)

FORMAL WASTE 
MANAGEMENT WITH 
HIGH RECYCLING AND 
RECOVERY

strong policy support 
for recycling

TAP WATER 
safe to drink

BOTTLES REUSED MANY TIMES* BOTTLES USED FEW TIMES

TAP WATER NOT  
safe to drink; 

but availability of water 
dispensers/bulk water points

Considerations of 
geographical and 
technological and 
policy context

Water  
in reusable bottle/cup reused 

many times

Water dispenser and supply is 
efficiently maintained

No Clear preference 
between 

Single-use with high recycled 
content (rPET), and

Reusable aluminium, stainless 
steel, plastic or glass

https://www.lifecycleinitiative.org/library/single-use-beverage-cups-and-
https://www.lifecycleinitiative.org/library/single-use-plastic-bottles-and-their-alternatives-recommendations-from-life-cycle-assessments/
https://www.lifecycleinitiative.org/library/single-use-plastic-bottles-and-their-alternatives-recommendations-from-life-cycle-assessments/
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	Reuse feasible 	Reuse not feasible

Reusable/returnable container cups preferred Single-use container preferred No clear preference for reusable or single-use containers

EFFICIENT LOGISTICS AND 
WASHING during use-phase 

(energy efficient washing; 
short return distances)

INEFFICIENT LOGISTICS AND 
WASHING during use-phase 
(long distances; high energy 

use in washing)

CONTAINERS REUSED 
ONLY A FEW TIMES

CONTAINER 
CONTAMINATED WITH 

FOOD  
(preventing recycling)

CONTAINER NOT 
CONTAMINATED WITH 

FOOD  
(recycling is possible)

Considerations 
of geographical 
and technological 
context

CONTAINERS REUSED MANY TIMES*

* Compared to single-use PS containers, a reusable PP container needs to be reused around 20 times to break even in terms of its carbon footprint, and up to 40 times to break even against other environmental impacts
(if we really can’t fit it in, then perhaps can take it out - but then must delete the asterisk)

READ THE FULL REPORT HERE: https://www.lifecycleinitiative.org/library/single-use-plastic-take-away-food-packaging-and-its-alternatives/

TAKE-AWAY FOOD CONTAINERS: WHAT ARE THE BETTER OPTIONS BASED ON LIFE CYCLE ASSESSMENTS 

Reusable/returnable take-away food packaging, if reused enough times, has a better overall environmental performance than single-use packaging. However, the number of reuses, the delivery system set up and 
the use-phase transportation modes and distances need to be carefully considered to determine to what extent reusable take-away food packaging is environmentally preferable to single-use take-away packaging. 
In contexts where single-use take-away food packaging is the only option, e.g. due to minimal buy-in from consumers, polystyrene and paperboard are the packaging materials with the lowest environmental impacts 
(the latter especially where recycling rates are high).

Single-use 
Paper/cardboard/wood

Single-use 
Paper/cardboard/wood

Insufficient evidence for 
preference between

Single-use paper-based, or

Reusable plastic or glass

Single-use 
Lightweight plastic 

(PS or XPS)

Single-use 
Lightweight plastic 

(PS or XPS)

Case by case assessment needed 
in case of renewable energy mix

Reusable  
plastic or glass in case of 

renewable energy mix

Reusable  
plastic (PP) or glass

Reusable plastic (PP)

Reusable  
plastic (PP) in case of 
renewable energy mix

Single-use  
in case of carbon-intensive energy 
mix: lightweight plastic (PS or XPS)

Case by case assessment needed 
between single-use with high recycled 

content (rPET), and
reusable aluminium, stainless steel 

Single-use 
Lightweight plastic 

(PS or XPS)

Single-use 
Cardboard or paper-based; 

plastic with high recycled content 
(rPET)

Single-use 
Bio-based plastics or paper-

based with bio-plastic 
coating with co-disposal of 
food waste (composting or 
anaerobic digestion) (rPET)

Single-use 
Cardboard or paper-based; 
plastic with high recycled 
content (rPET); bio-based 

plastic if composted

Single-use 
regardless of energy-mix:

PET with high recycled content 
(rPET); 

cardboard or paper-based

NO FORMAL WASTE 
MANAGEMENT 

unsanitary landfill, 
open dumps, open 
burning, no policy 
support for recycling 
and/or composting

FORMAL WASTE 
MANAGEMENT BUT 
POOR RECYCLING 
sanitary landfill and/
or incineration with/
without energy recovery, 
weak policy support 
for recycling and/or 
composting)

FORMAL WASTE 
MANAGEMENT WITH 
HIGH RECYCLING AND 
RECOVERY

strong policy support 
for recycling

https://www.lifecycleinitiative.org/library/single-use-beverage-cups-and-
https://www.lifecycleinitiative.org/library/single-use-plastic-take-away-food-packaging-and-its-alternatives/
https://www.lifecycleinitiative.org/library/single-use-plastic-take-away-food-packaging-and-its-alternatives/
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Considerations 
of geographical 
and technological 
context 

EFFICIENT WASHING 
during use-phase  

(energy efficient dishwasher 
or hand wash in cold water)

CUPS REUSED 
many times 

UNLIKELY TO LITTER / 
likely to recycle or compost 

INEFFICIENT WASHING  
during use-phase  

(Hand wash in hot water) 

INSUFFICIENT REUSE of cups 
(Little consumer awareness) 

LIKELY TO LITTER / 
unlikely to recycle 

Reusable regardless 
of energy mix

Reusable Ceramic; glass; 
stainless steel; bamboo

Reusable Ceramic; glass; 
stainless steel; bamboo

Reusable in case of 
renewable energy mix

Single-use Wax-, PE- or 
bioplastic-lined paper

Reusable Ceramic; glass; 
stainless steel; bamboo

Single-use in case of carbon 
intensive energy mix 

No clear preference  
in case of carbon intensive 

energy mix
Reusable Ceramic; glass; 

stainless steel; bamboo; PP

No clear preference  
between reusable and single-

use (EPS) If incineration 
with energy recovery and 
importantly if single-use 
are being collected and 

managed.

Single-use in case of carbon 
intensive energy mix

Single-use EPS; wax-, PE- or  
bioplastic-lined paper

Reusable Ceramic; glass; 
stainless steel; bamboo 

Reusable in case of 
renewable energy mix

No clear preference in case 
of renewable energy mix

Single-use in case of  
carbon Intensive energy mix

Reusable especially 
recyclable materials such as 
PP, glass, and stainless steel

Single-use PE- or bioplastic-
lined paper; rPET

Single-use regardless 
of energy mix

Single-use PE- or bioplastic-
lined paper; rPET

Reusable PP; ceramic; glass;  
stainless steel; bamboo

Reusable in case of 
renewable energy mix 

Reusable especially 
recyclable materials such as 
PP, glass and stainless steel

  Eco- or cost-conscious Consumer   Indifferent Consumer

Reusable cups preferred Single-use cups preferred No clear preference for reusable or single-use cups

BEVERAGE CUPS: WHAT ARE THE BETTER OPTIONS BASED ON LIFE CYCLE ASSESSMENTS

Reusable PP; ceramic; 
glass;  

stainless steel; bamboo

Single-use in case of carbon 
intensive energy mix

READ THE FULL REPORT HERE: https://www.lifecycleinitiative.org/library/single-use-beverage-cups-and-their-alternatives-lca/

This meta-analysis of nine Life Cycle Assessment studies found that, overall, with the correct consumer behaviour, reusable/returnable cups emerge as the better alternative. For reusable cups to be more 
environmentally sound than disposable cups they need to be reused several times and washed between uses in an efficient, fully-loaded dishwasher (preferably with electricity from renewable grid mixes), or washed 
with cold water by hand. In contexts where cups cannot be reused, paper cups may be the least environmentally problematic choice when recycling rates are high (seldom observed in practice). Single-use cups have 
similar environmental impacts regardless of the material they are made of. The production of raw materials is the largest contributor to environmental impacts for all the various types of single-use cups. Therefore, 
using recycled materials to produce beverage cups substantially reduces impacts, particularly fossil fuel resource depletion and climate change impact.

NO FORMAL WASTE 
MANAGEMENT 

unsanitary landfill, 
open dumps, open 
burning, no policy 
support for recycling 
and/or composting

FORMAL WASTE 
MANAGEMENT WITH 
HIGH RECYCLING AND 
RECOVERY

strong policy support 
for recycling

FORMAL WASTE 
MANAGEMENT BUT 
POOR RECYCLING 
sanitary landfill, 
incineration with 
energy recovery, but no 
or low policy support 
for recycling and/or 
composting

https://www.lifecycleinitiative.org/library/single-use-beverage-cups-and-their-alternatives-lca/
https://www.lifecycleinitiative.org/library/single-use-beverage-cups-and-their-alternatives-lca/
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POOR RECYCLING 
AND INDUSTRIAL 
COMPOSTING 
(no infrastructure  
& policy support)

GOOD RECYCLING 
AND INDUSTRIAL 
COMPOSTING 
(good policy support 
& infrastructure)

Single-use fossil-based plastic,  
provided that tableware is not littered.

Single-use bioplastic, paperboard, fibreboard and 
other products made from renewable materials 

preferred over fossil-based plastic

Reusables always preferred 
regardless of material and  

energy mix

Reusables always preferred 
regardless of material and  

energy mix

Reusables always preferred 
regardless of material and  

energy mix

Reusables always preferred 
regardless of material and  

energy mix

Impractical 
Reusable tableware is impractical 
(tableware disposed with food waste, 
no good return scheme and no 
washing facilities)

Practical 
Reusable tableware is practical 
(willingness to separate from food 
waste, availability of return schemes 
and efficient washing facilities)

Waste 
Management 
Context

Reusable tableware preferred Single-use tableware preferred

At home context Food service context (canteens, 
schools, hospitals, etc)

E.g. large outdoor and
remote events 

TABLEWARE: WHAT ARE THE BETTER OPTIONS BASED ON LIFE CYCLE ASSESSMENTS

Although biodegradable and compostable tableware are 
emerging as disposable alternatives to petroleum-based plastic 
cutlery and crockery, the meta-analysis finds that reusable 
tableware consistently has lower environmental impacts than 
disposable tableware, regardless of the material the disposable 
tableware is made from. Therefore, the first option should always 
be to look into ways to make reusable alternatives practical.

The environmental case for reusable tableware is particularly 
strong in countries where renewable energy makes up a high 
proportion of the grid mix, single-use tableware is mostly not 
recycled, and consumers are aware and responsible with regard 
to washing practices and the importance of using reusable 
options many times.

Thus, overarching recommendations are to:

• promote reusable options and ensure that these meet
health and safety considerations, while at the same time
pursuing policies that minimize the impacts from washing
(such as decarbonizing electricity).

• recognise that end-of-life management is an important
contributor to the environmental impacts of food service
systems (that is, considering the food waste and tableware 
together).

• be adapted to regional and country-specific differences
by considering the electricity mix, available waste-
management technologies, as well as local recycling
rates.

READ THE FULL REPORT HERE: https://www.lifecycleinitiative.org/library/single-use-plastic-tableware-and-its-alternatives-recommendations-from-life-cycle-assessments-2/ 

https://www.lifecycleinitiative.org/library/single-use-plastic-tableware-and-its-alternatives-recomm
https://www.lifecycleinitiative.org/library/single-use-plastic-tableware-and-its-alternatives-recommendations-from-life-cycle-assessments-2/
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Reusable nappies preferred Single-use nappies preferred No clear preference for reusable or single-use nappies

* Recycling of single-use nappies is yet to be implemented on a large scale, with the main logistical and infrastructural challenges currently being the separate collection and storage of dirty
nappies. Recycling and other advanced waste treatment options for single-use nappies have however been shown to be technically feasible with good environmental outcomes in pilot studies.

NAPPIES: WHAT ARE THE BETTER OPTIONS BASED ON LIFE CYCLE ASSESSMENTS 

READ THE FULL REPORT HERE: https://www.lifecycleinitiative.org/library/single-use-nappies-and-their-alternatives/ 

Considerations 
of geographical 
and technological 
context 

EFFICIENT WASHING & 
LAUNDERING PRACTICES (wash 

below 60ºC, line dry, fully filled 
machine)

REUSABLE NAPPIES  
RE-USED ALSO ON 2ND CHILD 

OR CHILDREN

APPROPRIATE DISPOSAL OF 
NAPPIES  

(no littering, flushing or 
contamination of recyclables)

INEFFICIENT WASHING & 
LAUNDERING PRACTICES 

(wash above 60ºC, tumble dry, 
partially filled machine)

REUSABLE NAPPIES 
USED ONLY A  

FEW TIMES

INAPPROPRIATE DISPOSAL OF 
NAPPIES (littered, flushed or 
disposed of with recyclables)

NO FORMAL WASTE 
MANAGEMENT

unsanitary landfill, open 
dumps, open burning, no 
policy support for recycling

Reusable preferred  
regardless of nappy type Reusable preferred Reusable preferred 

Single-use preferred

No clear preference Reusable preferred 

Reusable preferred if 
low-carbon electricity 

FORMAL WASTE  
MANAGEMENT BUT POOR 
RECYCLING SUPPORT

sanitary landfill and/or 
incineration with energy 
recovery

Reusable preferred Reusable preferred 

Reusable preferred 
Single-use preferred, 

especially nappies with 
lightweight designs

Single-use preferred, 
especially nappies with 

lightweight designs
Reusable preferred 

Single-use preferred if poor 
laundering practices, high 

carbon electricity and/or low 
number of uses

ADVANCED WASTE 
MANAGEMENT & GOOD 
POLICY SUPPORT AND 
INFRASTRUCTURE FOR 
ADVANCED WASTE TREATMENT* 

(e.g., recycling, industrial 
composting, anaerobic 
digestion)

Reusable preferred Reusable preferred 
No clear preference but slight 

preference for single-use if 
nappies are recycled* 

Single-use preferred, 
potential for bio-based 

nappies 

Single-use preferred, 
potential for bio-based 

nappies 
Reusable preferred 

  Eco- or cost-conscious Consumer   Indifferent Consumer

The meta-analysis shows that, in general, reusable nappies have lower environmental impacts than single-use nappies. Thus, an overarching policy recommendation is that there should be greater advocacy 
for and incentives to adopt reusable nappy systems. In cases where single-use nappies are found to be preferred, it would be sound to find ways to improve consumer behaviour and make reusable alternatives 
practical. In particular, the following are needed: adequately educate consumers on efficient laundering practices; incentivize “nappy service” business models and service companies that can wash reusables 
efficiently; encourage multiple reuses of nappies; focus efforts on transitioning to low-carbon electricity.

https://www.lifecycleinitiative.org/library/single-use-nappies-and-their-alternatives/ 
https://www.lifecycleinitiative.org/library/single-use-nappies-and-their-alternatives/
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Reusable options  
(pads, underwear)

NO FORMAL WASTE 
MANAGEMENT
unsanitary landfill, open 
dumps, open burning

FORMAL OR 
ADVANCED WASTE 
MANAGEMENT 
sanitary landfill and/
or incineration with 
energy recovery, novel 
recycling processes

Reusable options  
(pads, underwear)

No clear preference. 
Possible preference for 
single-use pad if made 

from locally sourced 
materials; or for tampon 
if organic materials and 

no applicator

Reusable options  
(pads, underwear)

Reusable options  
(pads, underwear)

Reusable options  
(pads, underwear)

Single-use pad or tampon 
without applicator  

energy mix

Considerations of 
geographical and 
technological 
context

EFFICIENT WASHING  
& LAUNDERING PRACTICES 

(wash below 60ºC, line dry, fully 
filled machine; low temp. hand 

wash minimising water use)

APPROPRIATE 
DISPOSAL

(no flushing 
or littering)

INEFFICIENT WASHING & 
HYGIENE PRACTICES

(wash above 60ºC, tumble 
dry, partially filled machine; 

hand washing in hot water 
with tap running)

INAPPROPRIATE 
DISPOSAL

(flushed or littered)

MENSTRUAL PRODUCTS: WHAT ARE THE BETTER OPTIONS BASED ON 
LIFE CYCLE ASSESSMENTS 

Eco- or cost-conscious Indifferent Consumer

No clear preference. 
Possible preference for 
reusables if made from 

locally sourced and 
sustainable materials

No clear preference. 
Possible preference for 
reusable options (pads, 
underwear) if low carbon 

electricity 

REUSABLE MENSTRUAL CUPS HAVE THE LOWEST ENVIRONMENTAL IMPACTS AND SHOULD BE CHOSEN WHENEVER PRACTICABLE 
(I.e., where there is cultural/social acceptance of cups and sufficient infrastructure for their safe and hygienic use)

IF MENSTRUAL CUPS ARE NOT PRACTICABLE:
In general, reusable menstrual products have lower 
environmental impacts than single-use menstrual products, with  
the reusable menstrual cup having the lowest environmental 
impacts of all. However, there are several barriers to the uptake 
of reusable menstrual products, including low awareness of, and 
access to, reusable products, low cultural and social acceptance 
(especially for menstrual cups) and inadequate infrastructure 
(e.g. lack of hygienic conditions and privacy in bathrooms, lack 
of running water). It is important to remember that reusable 
products are environmentally preferred when best practices 
are applied, as is suggested by studies on absorbent hygiene 
product systems. 

Thus, overarching recommendations are to:

• Educate consumers on reusable menstrual product
alternatives and on how to efficiently sterilize (cups) and
launder (pads).

• Encourage multiple reuses of reusable products. The
longer the lifespan the lower the environmental impacts,
so products should be used for as long as they remain
functional. For cups preferably for at least a year.

• Advocate for reusable menstrual products, such as requiring
public procurement to consider reusable products.

• Provide adequate infrastructure in schools and government
facilities, and require workplaces to ensure adequate facilities
(e.g. private, and clean bathrooms with working sinks)

• Focus efforts on transitioning to low-carbon electricity.

Reusable products preferred Single-use products preferred No clear preference for reusable or single-use products

READ THE FULL REPORT HERE: https://www.lifecycleinitiative.org/menstrual-products-and-sustainable-alternatives-report-2021/

https://www.lifecycleinitiative.org/library/single-use-beverage-cups-and-
https://www.lifecycleinitiative.org/menstrual-products-and-sustainable-alternatives-report-2021/
https://www.lifecycleinitiative.org/menstrual-products-and-sustainable-alternatives-report-2021/


single-use plastic products and their alternatives: recommendations from life cycle assessmentsunited nations environment programme | life cycle initiative 9

Reusable masks  
generally preferred 

WASTE MANAGEMENT
without energy recovery 
(landfill)

WASTE MANAGEMENT 
with energy recovery

Reusable masks  
strongly preferred 

Single-use masks  
preferred unless transported by air

Considerations 
of geographical 
and technological 
context

Reusable masks preferred [reusable mask is taken to be any mask 
that is designed to be reusable as well as surgical and respirator-
type masks decontaminated between uses]

Single-use masks preferred [singe-use masks include 
surgical and respirator-type masks worn only once]

MASKS WASHED EFFICIENTLY
(washed in fully filled machine);

USED FOR RECOMMENDED 
NUMBER OF USES* AND

APPROPRIATELY DISPOSED

INEFFICIENT WASHING PRACTICES
(washed by hand or in partially  

filled machine**) REUSABLE MASKS USED ONLY 
A FEW TIMES

INAPPROPRIATE DISPOSAL
(littered)

FACE MASKS: WHAT ARE THE BETTER OPTIONS BASED ON LIFE CYCLE ASSESSMENTS 

 Eco- or cost-conscious Consumer  Indifferent Consumer

No clear preference for single-use or 
reusable masks

Reusable masks 
preferred 

Single-use masks  
preferred unless transported 

by air

Reusable masks 
preferred 

Reusable masks 
preferred 

* Many commercially available reusable masks, especially those manufactured according to a standard, have a maximum number of washes specified to which the masks
are guaranteed to retain their filtration efficiency.

** Regional and national guidelines recommend masks are washed at 60°C. The temperature at which masks are washed is found to be less important to environmental 
     impacts than washing at full loads. 

The meta-analysis recommends that, from 
an environmental perspective, policies on 
face masks for the general public (non-
high risk individuals) should promote 
the use of reusable face masks. However, 
it is very important to note that this 
recommendation is limited to face masks 
used by the general public, that is, masks 
worn by private persons to limit the spread 
of the virus in public places, and where 
mask wearing is only one of a number of 
infection-control measures that should be 
followed, such as social distancing and 
regular hand washing. The matrix does not 
provide recommendations on masks worn 
by health professionals in a health-care 
setting.

To compare single-use and reusable masks 
with reasonably similar effectiveness, the 
matrix recommendations should only be 
applied to reusable masks that conform to 
a relevant national standard1 and have a 
filtration efficiency of 70% or above (noting 
that home-made cotton masks and many 
store-bought fabric masks will not meet this 
requirement and users should be cautious 
in applying the matrix recommendations to 
such masks).

1	 For example, EN 14683:2019 Medical face 
masks. Requirements and test methods and 
CEN Workshop Agreement (CWA) document - 
CWA 17553 Community Face Coverings - Guide 
to Minimum Requirements, Methods of Testing 
and Use. 

READ THE FULL REPORT HERE: https://www.lifecycleinitiative.org/library/single-use-face-masks-and-their-alternatives-recommendations-from-life-cycle-assessments/

No clear preference

https://www.lifecycleinitiative.org/library/single-use-beverage-cups-and-
https://www.lifecycleinitiative.org/library/single-use-face-masks-and-their-alternatives-recommendations-from-life-cycle-assessments/
https://www.lifecycleinitiative.org/library/single-use-face-masks-and-their-alternatives-recommendations-from-life-cycle-assessments/
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***Life cycle assessments that cover the full value chain and include product losses are needed in order to determine whether minimising packaging or extending shelf life leads to the lowest environmental impacts overall. 

REFRIGERATED
PRODUCTS

FRESH
PRODUCE

PANTRY 
GOODS

Minimising food waste is a priority issue to be addressed through packaging Food waste and packaging material are both important factors

Willing consumer and conducive legislative context
(consumers willing and able to change behaviour related to purchasing, returning and 
recycling packaging)

Unwilling consumer and/or unfavorable 
context legislative  
(consumers unwilling or not able to change behaviour related to purchasing, 

FOOD ARCHETYPE
POOR WASTE MANAGEMENT

poor/no clear intervention)

GOOD WASTE MANAGEMENT
(high recovery and 

recycling rates)

POOR WASTE MANAGEMENT

poor/no recycling or recovery)

GOOD WASTE MANAGEMENT
(high recovery and 

recycling rates)

Meat 
products

Dairy and its 
alternatives

Desserts/ 
prepared foods

Fruit and 
vegetables: 
Ready-to-eat and 
easily damaged 
fresh fruits and 
vegetables.

Whole fruit and 
veg, incl. transit 
packaging

Shelf-stable

Dry goods

Minimize food waste
Packaging that extends shelf life

AND
Bio-based and biodegradable packaging

to allow co-disposal of food waste

Minimize food waste 
references leading 

to increased food waste

Minimize packaging materials 
without increasing losses or breakages**

Minimize food waste OR reduce packaging materials

Minimize food waste OR reduce packaging materials

Minimize food waste
Packaging that extends shelf life*

Minimize food waste
 OR reduce packaging materials

Minimize food waste
Packaging that extends shelf life

AND
Bio-based and biodegradable packaging to 

allow co-disposal of food waste with packaging

Minimize food waste OR reduce packaging materials

Avoid packaging
Fruit and vegetables sold loose;

transported in reusable plastic crates

Avoid packaging 
Fruit and vegetables sold loose; transported

in reusable plastic crates or cardboard boxes 
with high recycled content

Minimize packaging 

produce PS tray and wrap; transported
in reusable plastic crates

High recycled content packaging
Plastic bag, or high-recycled content tray 

and wrap; transported in reusable plastic crates
or cardboard boxes with high recycled content

Returnable packaging

Returnable packaging
if returns are high and logistics optimized 

OR 
High recycled content packaging

Minimize packaging
minimize materials and weight, 

e.g. plastic rather than glass or cardboard

High recycled content packaging 
that is itself recyclable

Avoid packaging
(product sold loose) provided bulk transport 

e.g. reusable plastic crates or cardboard boxes
with high recycled content

Minimize packaging
minimize materials and weight. 

Avoid double packaging (e.g. bag in a box)

High recycled content packaging 
that is itself recyclable, e.g. cardboard carton

Avoid packaging
(product sold loose) 

provided bulk transport 

(e.g. reusable plastic crates)

SUPERMARKET FOOD PACKAGING: WHAT ARE THE BETTER OPTIONS BASED ON LIFE CYCLE ASSESSMENTS

single-use plastic products and their alternatives: recommendations from life cycle assessmentsunited nations environment programme | life cycle initiative

https://www.lifecycleinitiative.org/library/single-use-supermarket-food-packaging-and-its-alternatives-recommendations-from-life-cycle-assessments/


Menstrual 
products 
July 2021 

Food 
packaging 
Dec 2022 

Bags  
March 2020 

Bottles 
July 2020 

Take-away 
packaging 
Oct 2020 

Tableware 
Feb 2021 

Cups 
Feb 2021 

Nappies 
June 2021 

Face masks 
March 2022 

Find reports, blog posts, webinar recordings, videos and infosheets 
about Single-use Plastic Products (SUPP) and their alternatives on the 
Life Cycle Initiative website.

https://www.lifecycleinitiative.org/activities/key-programme-areas/technical-policy-advice/single-use-plastic-products-studies/
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