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There is currently a large and growing market for compostable packaging and products, 
globally as well as in North America. One of the largest factors influencing the growth of compostable 
packaging is that many global CPG companies (Nestlé, Unilever, PepsiCo, Clorox, P&G, etc.) have 
made corporate commitments to reduce their packaging waste. Typically, the commitment is to 
make a company’s packaging 100% recyclable, reusable or compostable by 2025. Given the 
current challenges associated with recycling multilayer laminate packaging, or other types of barrier 
packaging, companies see compostable packaging as a viable option for addressing issues of 
plastic pollution in oceans and on land.

However, as will be outlined in this white paper, compostable packaging currently only adds 
value for composters in situations where it can help divert increased amounts of food waste.

Compostable packaging materials themselves 
add little or no value to the compost or to the 
soil. In fact, compostable packaging can be a 
source of contamination in the compost if the 
packaging material does not degrade quick-
ly enough under the composting conditions. 
Providing compostable packaging makes 
sense in some specific cases, for instance, 
compostable garbage liners used to line 
compost collection bins (when accepted by the 
composters) and compostable food containers. 
These applications can bringadded volume for 
compost manufacturers and added value 
as they carry food scraps. In the food ser-
vice sector and events venues serving food; 
ensuring compostable packaging dispos-
al in compostable bins can help build feed-
stock for compost manufacturers. Out-
side of such applications, opportunities 
for compostable packaging remain lim-
ited currently, at least in North America. 

The following graphic shows the range of currently available compostable 
products in the market and their acceptability in a composting system in the US
(Green – generally accepted, Red – difficult to compost).

EXECUTIVE SUMMARY
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1.0  THE COMPOSTING PROCESS – 
BENEFITS, BUSINESS AND BEST PRACTICES

Compost is organic matter that has been decomposed in a process called aerobic composting. 
This process recycles various organic materials, such as leaves and vegetable scraps, otherwise 
regarded as waste products and produces a soil conditioner (the compost). Compost is fondly 
nicknamed Black Gold by many gardeners. 

Compost is rich in nutrients. It is used, for example, in gardens, landscaping, horticulture, urban 
agriculture and organic farming. The compost itself is beneficial for the land in many ways, 
including as a soil conditioner, a fertilizer, as a source of vital humus or humic acids, and as 
a natural pesticide for soil. The basic biological process is the same whether it takes place in a 
backyard pile or an industrial one. In an ideal compost pile contains the following properties: 

Carbon: 
Nitrogen ratio 
is roughly 30:1

Oxygen: 
to oxidize the carbon, the 
presence of oxygen in the 
decomposition process is 
necessary

Moisture levels: 
40-60% to support 
the growth of 
naturally occurring 
micro-organisms that 
break down the waste

Temperature: 
during active composting 
period 120-170°F 
(49-77°C)

Eric Ahnmark, Sustainability Program Manager at Recology, a composting company located in 
San Francisco, has stated that composting is about feeding the soil and not the plants. This means 
that compost helps improve soil health, which helps plant growth.  Specifically, compost helps bind 
clusters of soil particles, called aggregates, providing good soil structure. Such soil is full of pores 
that hold air, moisture, and nutrients. Other soil benefits of composting include:

 ¬ Compost helps sandy soil retain water and nutrients.

 ¬ Compost loosens tightly bound particles in clay or silt soil so roots  
can spread, water drain & air penetrate.

 ¬ Compost alters soil structure, making it less likely to erode

 ¬ Compost helps suppress plant diseases and pests.

 ¬ Compost can hold nutrients tight enough to prevent them from  
washing out, but loosely enough so plants can take them up as needed.

 ¬ Compost makes any soil easier to work.

Source: https://www.pinterest.com/pin/209839663863680036/

COMPOST
LIFE CYCLE

Harvest Commercial
Composting

Organic Waste
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1.1  Composting Processes

There are three major industrial composting processes used by compost manufactur-
ers in North America: windrow composting, aerated static pile composting, and in-vessel 
composting.

Windrow Composting involves forming organic waste into rows of long piles called 
“windrows” and aerating them periodically by either manually or mechanically turning 
the piles. The ideal pile height is between four and eight feet with a width of 14 to 16 feet. 

This size pile is large enough to generate enough heat and maintain temperatures. It is small enough 
to allow oxygen flow to the windrow’s core. This method produces compost within 90-120 days.
 
Windrow

Aerated static pile composting produces compost relatively quickly, within three to six months. It is 
suitable for a relatively homogenous mix of organic waste and works well for larger quantity genera-
tors of yard trimmings and compostable municipal solid waste (e.g., food scraps, paper products) such 
as local governments, landscapers, or farms. This method, however, does not work well for compost-
ing animal by products or grease from food processing industries.

In aerated static pile composting, organic waste is mixed in a large pile. To aerate the pile, layers of 
loosely piled bulking agents (e.g., wood chips, shredded newspaper) are added so that air can pass 
from the bottom to the top of the pile. The piles also can be placed over a network of pipes that 
deliver air into or draw air out of the pile. Air blowers might be activated by a timer or temperature 
sensors. 

Aerated static pile 

In-vessel composting can process large amounts of waste without using as much space as the 
windrow method and it can accommodate virtually any type of organic waste (e.g., meat, animal ma-
nure, biosolids, food scraps).

This method involves feeding organic materials into a drum, silo, concrete-lined trench, or similar 
encasing. This allows control of the environmental conditions such as temperature, moisture, and 
airflow. The compost is mechanically turned or mixed to make sure the material is aerated. The 
vessel can vary in size and capacity.

This method produces compost in just a few weeks. It takes a few more weeks or months until it is 
ready to use because the microbial activity needs to stabilize, and the pile needs to cool.

As outlined above, active composting usually takes only a few weeks, but a large compost pile may take 
months to cool and be ready to use. The finished compost is often sold to offset the cost of the program.  
 In-vessel
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1.2  Market for Compost

The global compost market is estimated to 
reach $9.2 billion by 2024. For aerobic com-
posting, the resulting nutrient-rich compost 
can be incorporated into soils including 
gardens, agricultural fields, athlet-
ic fields, and golf courses. Agricul-
tural and silvicultural applications 
account for most compost use in the US. 

The end use of the compost depends 
largely on the size of the composting facility. 
According to a study of Georgia’s composting 
facilities, some municipal composters give free 
compost to residents while others charge up 
to $10 per cubic yard. 
Larger privately-owned 
composters can sell in 
bulk to high-demand 
customers, can sell 
by the cubic yard, or 
sell bagged compost. 

Green infrastructure 
projects, low impact 
development, and 
state Departments of 
Transportation (DOT) 
represent areas of 
growing demand for 
compost use. Low 
impact development, for example the 
LEED program, encourages green infra-
structure like rain gardens and green roofs, 
also increasing demand for compost. 

State DOTs have been utilizing compost for 
road construction, erosion control, and to 
establish vegetation.

While manufacture of good quality com-
post is key for a composting facility, roughly 
75-80% of the composter’s revenue comes 
from tipping fees and only 20-25% comes 
from compost sales (per Eric Ahnmark of 
Recology). Tipping fees are generally higher 
for composters accepting food waste versus 
those accepting only yard waste. The higher 
tipping fee is attributed to the additional per-
mitting required for composting food waste. 

For instance, food waste composting facilities 
are required to mitigate odor coming from their 
facilities, increasing costs.

1.3  Requirements of Compost

Compost must meet requirements for particle size in countries, cities, or municipalities that 
have established regulations. Compostable plastics pose an issue as they may need to be cycled 
through composting process multiple times to reach appropriate size for high quality compost.
The following is an example of typical composting feedstock received by Recology:

The following photograph shows the ideal particle size in properly formed compost:

Sorting through screens and trammels is required to remove the large number of plastic 
contaminants in the infeed and to be able to achieve the desired particle size in the final compost. 
Many compostable plastics are sorted out of the feedstock at the beginning of the composting 
process as composters are unaware if the items will compost in an acceptable timeframe and reach 
the desired size.
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The current proliferation of compostable sqwq”packaging has led to the misconception in the public 
that composting is essentially an alternative to recycling. While the public believes that compostable 
packaging and products are a responsible end of life alternative to landfilling or recycling, this is not 
always true.

The business of recycling is based on sorting and segregating different packaging materials, which 
can then be processed to produce recycled materials. In recycling, packaging is a core feedstock and 
has value to the recycler. In contrast, the business of composting involves processing organics, such 
as yard debris and food waste, to produce high quality compost. Packaging has little to no value to 
the composter other than as a carrier of food waste. Most of the time, the composter will screen out 
and discard packaging materials from the incoming feedstock, as these are a source of contamina-
tion to the compost. In general, it is recognized by composters that compostable packaging is not a 
“magical solution” for addressing plastic pollutions and litter.

Source: https://www.european-bioplastics.org/bioplastics/waste-management/composting/

Bio-based & durable
plastic products

Biodegradale & compostable
plastic products

1.4  Composting as a Business Model

For the composting process to work well and for it to be a viable business, proper collection and 
sorting must be established. If those participating in the composting program are educated on what 
is compostable, this will reduce the composter’s burden to sort the incoming feedstock, keeping costs 
low. This requires clear rules and guidelines from the municipalities as well as consumer education 
on what is permissible to compost. Some municipalities or cities provide notices to residents who 
improperly sort their compost while others take more extreme action with fines for non-compliance.

Composting, if done properly, can provide benefits in terms of the triple bottom line of sustainability, 
namely, planet, profit, and people.

1.4.1  Composting for the Planet

If every community in America composted its waste, it would potentially:

 ¬ Reduce methane emissions, equivalent to removing 7.8 million cars from the road. 
Decomposing organic material in anaerobic conditions (i.e. landfills) releases  
methane into the atmosphere. In the US, only 564 landfills out of the 2,627 have 
methane capture facilities. Methane is 26 times more potent than carbon dioxide  
as a greenhouse gas.

 ¬ Reduce agricultural impacts: In a detailed LCA analysis of windrow composting in 
Australia, the emissions from the production of compost related to the use of fuel,  
water and electricity were more than outweighed by the benefits of the use of 
composted products. Benefits of compost use included CO2 sequestration and 
reduction of fertilizer use, electricity, water and herbicides. 

 ¬ Eliminate 1/3 of the waste sent to landfills and incinerators.

 ¬ Replenish vital topsoil and replace polluting chemical fertilizers.
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1.4.2  Composting for Profit

Composting can create significant financial benefits to governments and cities, businesses, and 
households while acting as a source of profit for composters.

Towns and cities across the world are increasingly turning to composting programs to cut the 
amount of waste sent to landfills or burn in trash incinerators. This helps governments lower their 
landfilling costs and can help reduce carbon emissions for governments with carbon reduction goals. 
Composting can work through a municipal composting system or private composting 
companies. San Francisco and South Korea have mandated food scrap recycling as well as pay as 
you throw systems (PAYT) and have reached 80% and 95% organics diversion rates, respectively.  

For businesses and households, composting can lower the cost of their waste management. 
Under pay as you throw (PAYT) systems, businesses and households are incentivized to divert organic 
material from the landfill to reduce their costs. Households can accomplish this through municipal 
composting or home composting while businesses are more likely to participate in municipal or 
commercial composting. Participation for businesses can boost the company’s environmental 
credentials.

Composters receive dual revenue from tipping fees and from revenue generated by compost sales. 
Composting facilities have lower capital expenditures than recycling facilities as they do not need to 
invest in sorting equipment.

1.4.3  Composting for People
Composting has a favorable reputation among the general public. Social listening 
reveals an overwhelmingly positive conversation about composting (93% positive opinion). 
The main negatives relate to cost (vs. synthetic fertilizers) and the presence of chemicals in 
paper and compostable packaging. Regarding compostable packaging, social listening 
shows an overwhelmingly positive reception (86%). The main drawbacks relate to confusion 
regarding what happens when you throw compostable packaging away and it ends up in a landfill. 
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The standard ASTM D6400 test series lasts a minimum of 90 days and can last up to 180 days.
To recreate conditions found in standard composting facilities, the test material is exposed to an 
inoculum derived from a municipal waste stream. If compostable, the material will biodegrade. Due to 
the stringency of testing, ASTM D6400 is the recommended compostability test method for making 
compostability claims for a wide range of industrial components and consumer products.

Products that receive the ASTM D6400 standard are certified by the Biodegradable Products 
Institute (BPI). The BPI compostable logo is widely considered the standard within the US and many 
composting facilities only accept materials if they are BPI certified.

2.2  European Compostable
Packaging Certification

The EN 13432 certification ensures that a product can be industrially composted and that all 
components of the product are compostable, including colors, labels, glues and – in the case of 
packaging products – residues of the content. The EN 14995 certification is almost identical to EN 
13432, but is applicable under non-packaging applications.

To receive EN 13432/14995 certification, the manufacturer must disclose all constituents of the 
product. Biodegradability claims must be substantiated with proof that at least 90 percent of 
the organic material is converted into CO2 within 6 months. After 3 months of composting and 
subsequent sifting through a 2 mm sieve, no more than 10 percent residue may remain, as compared 
to the original mass. The compostable product is not permitted to have a negative influence on the 
composting process and threshold values for heavy metals must be met. Additionally, an ecotoxicity 
test will examine the effect of resultant compost on plant growth.

All these conditions must be met for the same material and the tests must be conducted and 
approved by the same testing laboratories.

2.0  COMPOSTABLE PACKAGING 
CERTIFICATIONS AND STANDARDS

Globally the two most widely accepted and used compostable packaging standards are ASTM D6400 
(North America) and EN 13432 (Europe). A brief outline of the two standards is provided below.

2.1  North American Compostable 
Packaging Standard

ASTM D6400 is the standard specification for solid material biodegradation (by composting) required 
for labeling of plastics designed to be aerobically composted in municipal or industrial facilities. As 
a globally recognized biodegradation test standard, the ASTM D6400 is most often used for plastics 
and other solid materials. Although the ASTM D6400 was developed for plastics, it can also be used 
for many other solid materials including paper products, textiles, foam, and food packaging.

The ASTM D6400 testing involves a four-part biodegradation test for evaluating biodegradability 
that includes elemental analysis, plant germination (phytotoxicity), and mesh filtration of the resulting 
particles (disintegration). As a product test method, the ASTM 6400 imitates composting conditions 
as a means to assess biodegradation of finished materials and raw materials or ingredients. The 
ASTM D6400 test method uses a set of conditions that favor microorganisms that thrive above 50 
degrees centigrade, making the test method somewhat selective for bacterial based biodegradation. 
In addition, the method is not meant to represent composting conditions in a home compost facility, 
as the composting temperature requirements are not likely to be achieved in a home facility over an 
extended period of time.
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2.3  Home Composting Standards

Italy has developed a national standard for home composting at ambient temperatures, the UNI 
11183 standard. Likewise, Belgium developed the OK Compost Home program that mostly mirrors 
the EN 13432 standard, but allows longer time periods for degradation and lower temperatures 
reflective of home composting systems.

DIN CERTCO (German) and Vinçotte (Belgian) are two certification bodies that certify products 
as home compostable. The Australian Bioplastics Association also has a Home Compostable 
Verification Scheme that labels products based on the Australian standard AS 5810.

Source: https://docs.european-bioplastics.org/publications/bp/EUBP_BP_Home_composting.pdf

2.4  Other Standards/Certifications

Similar to ASTM D6400 and EN 13432/14995, the ISO 17088 specification for compostable plastics 
is relevant in countries that have not established national compostability standards. Canada has 
the BNQ 9011-911 compostable plastic bags certification that also has similar criteria to the EN 
standards. Lastly, Japan has a GreenPla Identification System that provides standards for using the 
GreenPla logo for compostable materials.
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The European Compost Network (ECN) is a European non-profit membership organization 
promoting sustainable recycling practices in composting, anaerobic digestion and other biological 
treatment processes of organic resources. The European Compost Network (ECN) does not consider 
composting as the main option for the recycling of any packaging item.  Plastics can be described as 
“biodegradable and compostable” ONLY if they receive certification under EU standards EN 13432. 
In terms of compostable packaging, the following classifications have been proposed by the ECN:

 ¬ Functional Tools: including bags and liners
 ¬ Compostable catering packaging at public events or by a specific type of waste 

producer if:
 ¬ collected with bio-waste 
 ¬ The bio-waste recycling facilities agree to receive such types of deliveries 
 ¬ The bio-waste recycling facilities can biologically treat the compostable  

catering waste 
 ¬ Complex compostable packaging for food items collected from supermarkets, food  

and beverages producers, etc. 

The ECN also recommends a unique marking and claiming system across EU countries.

3.2  United Kingdom
In Feb 2020, the Waste and Resource Action Program (WRAP), which leads the UK Plastics Pact, 
published new guidance to help businesses make informed choices when considering the use of 
compostable packaging. WRAP recommends compostable packaging for flexible packaging which 
contains food residue and for rigid compostable plastic packaging (e.g. cups) generally only in “closed 
loop” systems like arenas. The program recommends avoiding compostable packaging where there 
is potential to contaminate conventional plastics recycling. Clear labelling on the disposal items is 
crucial for citizens to properly sort their waste.

Key potential uses for compostable packaging include food caddy liners (and carrier bags, fruit and 
vegetable bags), fruit and vegetable stickers, tea bags, coffee pods, ready meal trays, and ‘closed loop’ 
situations like festivals.

3.0  GLOBAL COMPOSTING AND COMPOSTABLE 
PACKAGING LEGISLATIONS & FRAMEWORKS

Following is a summary of current global legislations related to composting and compostable 
packaging:

3.1  Europe
Collection of biowaste will become mandatory by 2023 as laid down in the EU Waste Framework 
Directive. The compostable packaging guidelines are currently under review as part of the European 
Circular Economy Action plan with the final guidelines expected to be issued early 2021.

Source: https://www.compostnetwork.info/policy/biowaste-in-europe/separate-collection/

Status on Seperate Collection of Biowaste in Europe
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3.3  France
France supports the end of single-use plastic packaging by 2040. Following the European Directive, 
the French law banned single-use plastic cutlery, straws, plates, and cup lids. France is also banning 
single-use plastic cups and glasses, taking their commitments a step further as the EU directive does 
not categorically ban single use plastic cups but has included them on a restriction list.

Starting in January 2022, press and advertising publications will be shipped without plastic packag-
ing. By 2023, fast food retailers will no longer be allowed to sell meals in single-use plastic containers 
for in-store consumption.

Existing ban exemptions in favor of bio-based and home compostable items have been cancelled. An 
amendment has been adopted to ban the ‘compostable’ claim by 2022 if it does not refer to ‘home 
compostable’.

3.4  United States
The United States has no central guidance; nearly 20,000 local municipalities are making their own 
waste management decisions. Some states and cities are trying to implement composting, but the 
variety of standards for what is accepted by composters throughout the country makes the future of 
compostable packaging unclear.

Source: https://www.compostingcouncil.org/page/StateRegulations

State Organics Legislation - December, 2019

Yard debris bans: Arkansas, Delaware, 
Illinois, Indiana, Maryland, Michigan, 
Minnesota, Missouri, New Hampshire, New 
Jersey, North Carolina, Ohio, Pennsylvania, 
Rhode Island, South Carolina, South Dakota, 
West Virginia, Wisco

Yard debris bans with exemptions for 
landfills with gas collection systems: 
Florida, Georgia, Iowa, Nebraska

Food scrap collection mandates or 
aggressive legislation for keeping 
out of landfills: California, Connecticut, 
Massachusetts, Oregon, 
Vermont, Washington

California, Massachusetts, Connecticut, New York (NYC exempted), and Rhode Island have issued 
food scrap collection mandates for businesses only. Vermont is the first and only state in the nation 
to enact a law that makes composting mandatory for everyone. However, in each city within Vermont, 
composters decide what is accepted. From July 1, 2020, all organic materials will be banned from 
landfill (for business generating more than 104 tons per year, it started in 2014).

In July 2020, Washington State will restrict the use of “compostability” and “biodegradability” claims 
for plastic products. Labelling restrictions also apply in California and Maryland.

3.5  Canada
No federal guidance exists, and Canada operates much like the US with provinces and cities im-
plementing organic waste management locally. On the Federal level, the Ministry of Environment 
and Climate Change Strategy’s Organic Matter Recycling Regulation does not contain provisions 
for composting of “compostable plastic.” Compostable plastic could be defined as organic matter 
suitable for composting if it meets NQ 9011-911/2007 or BPI-ASTM D6400 and/or ASTM D6868 
standards and if the material meets the composting facilities requirements for breakdown times and 
temperatures.

In 2019, a Zero Waste Packaging Act was introduced to Parliament, but it did not become a law. 
However, the bill itself shows the growing general conscious regarding wasteful packaging.

On a local level, composting is piecemeal with legislation in the provinces of Ontario, Nova Scotia, 
Quebec, and Prince Edward Island and the cities of Toronto, Montréal and Vancouver. Compliance 
has been difficult as municipalities have differing standards.
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4.0  COMPOSTING AND COMPOSTABLE 
PACKAGING IN NORTH AMERICA

4.1 Closed Loop Composting
Closed loop venues such as stadiums, festivals, concerts, grocery store chains, or quick service
restaurants are ideal situations for implementing composting as well as compostable packaging. Such 
venues allow for diversion of large quantities of food waste and scraps from landfill to composting. 
Due to the limited nature of the inputs, closed loop systems can better control sorting, thereby reducing
contamination of compost. The compostable packaging in such situations act as carriers of food 
waste.

The following table shows examples of some closed loop situations and the quantities of materials 
diverted to composting:

Source: https://greenblue.org/work/value-of-compostable-packaging/

4.2  Curbside Collection

Approximately 185 US cities have curbside composting, with fewer than half of those accepting 
compostable packaging due to contamination concerns and longer decomposition times. 
Contamination can refer to non-compostable items or to chemical contamination. 
Per- and polyfluoroalkyl substances (PFAS) are contaminants that have human and ecological health 
implications that are used to seal products, creating a waterproof coating. BPI has removed over 
4,000 compostable products from its certified list, including those containing PFAS.

There are total of 185 full scale composting food waste facilities in the US, as determined by a survey 
conducted by BioCycle in 2018. “Full-scale facilities” are defined as municipal or commercial facilities 
that are equipped to receive and process organic waste that arrives by truckload from generators 
and haulers year-round. Of the 185 full scale facilities, 103 of these facilities are commercial. 

Source: https://ilsr.org/biocycle-access-study-2017/

Households with Access to Curbside Food
Scrap Collection, 2016/17

Number of Households:
      < 4,999
      5,000-24,999
      100,000-499,000
      500,000-999,999
      > 1,000,000
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Curbside collection systems widely increase access to compost but come with drawbacks. If 
not properly implemented, curbside programs can result in high levels of contamination. It is 
important that a curbside composting program clearly communicate what items will be accepted. To 
minimize confusion, many systems do not accept any items other than yard waste and food scraps.

There is a wide range of acceptable compost inputs. While some facilities are limited to 
yard waste, others accept food waste, and fewer accept compostable packaging. Some 
facilities accept compostable liners, the equivalent of a compostable trash bag, while 
others ban them. This variety in acceptability does not bode well for corporations seeking to 
make compostable packaging as most is likely to end up in the landfill regardless of their efforts.

The following figures shows the distribution of these facilities in the United States as well as the 
facilities that currently accept BPI Certified compostable packaging:

Source for these 2 figures: http://www.biocycle.net/pdf/2019/FoodWasteCompostInfra.pdf

Number of facilities/state
103 total survery responses, 82 confirmed via alternative methods

Confirmed via survey Confirmed via other methods

53 US facilities allowed 
to accept BPI certified 

compostable 

4.3  Home Composting
Home composting provides an avenue for those without access to curbside collection to divert 
organic wastes from landfills. Reportedly, 72% of Americans do not compost their waste, and it 
is anticipated that the majority who do compost have access to curbside pickup programs.

There is currently no packaging that is designed for home compostability in the US as BPI does 
not have a home compostable certification and temperatures of home composting systems are 
inadequate to break down compostable packaging. Industrial composting occurs at temperatures of 
approximately 50-65°C while home compost piles reach temperatures of 0-45°C. Home composting 
is suitable for yard waste and food scraps, but compostable packaging may not degrade in these 
systems.
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5.0  BEST PRACTICES

5.1 Countries
5.1.1 South Korea
South Korea has managed to increase food waste recycling levels from 2 percent to 95 percent in 
25 years. In  2005, the government banned sending food to landfills and required citizens to 
segregate food waste. Since 2013, food waste must go in designated compostable bags. 
The average four-person family pays about $6 a month for the composting program. The 
bags are bought in local convenience stores or supermarkets where the tax is paid upfront.  
In Seoul, that tax pays about 60% of the collection and processing cost. In some districts, 
residents can deposit their waste bag for free in receptables through RFID. The 
deposit fee is calculated by weighing the bags, incentivizing a food waste decrease of about 
three-quarters of a pound a day per person. Of 13,000 tons of daily food waste, 30% goes into
 producing compost, 60% is used in animal feed, and 10% is used to produce biofuels. This essentially 
creates a biorefinery where multiple outputs can be produced from the same feedstock (food waste).

Source: https://www.newyorker.com/magazine/2020/03/09/how-south-korea-is-composting-its-way-to-sustainability

5.1 Cities
5.2.1 Treviso, Italy
Treviso introduced a pay-as-you-throw (PAYT) system in 2014. The waste management 
company Contarina Spa is owned by a consortium, Consiglio di Bacino Priula, and rep-
resents 50 municipalities who all have the same model. Waste fees are calculated as follows:   

 ¬ 60 % based on the number of people per household
 ¬ 40 % based on the amount of mixed waste collected. 

There is a 30 per cent reduction for people who compost at home and fixed prices for garden waste.
Within a year the following impacts were observed:

 ¬ The recycling rate increased from 52% to 85% in one year
 ¬ Created 26 new jobs in waste collection
 ¬ Same total cost of management and disposal, while the charges for residents  

were reduced
 ¬ The amount of mixed waste per resident, per month decreased from 20 kg to 6 kg 

In early 2019, Treviso was the European city with the lowest residual waste with at 59 kg per  
capita annually (with an objective to reach 10 kg in 2022), compared to with 490 kg average in Italy.  
Treviso managed this success while decreasing the waste management few for residents: in 2015 the  
average fee was 186€ in Treviso while the average Italian waste fee was 305€.
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5.2.2 San Francisco
In 2003, the city of San Francisco set a zero-waste goal by 2020. The target year was changed 
to 2030 as the city has only been able to reach 80% waste diversion so far. Since 2009 
mandatory waste separation has been in place (recyclable, compostable materials and landfilled trash)

Now, city residents and business compost more material than they recycle. About 1/3 of the waste 
stream is made up of organic material. Recology is the company managing the city waste. Compostable 
materials are turned into compost that is used by local farmers and wineries in Napa and Sonoma 
counties.

SF uses behavior-modification strategies: 

 ¬ shrinking the capacity of the black trash bins by half, with the same monthly fee.
 ¬ If the recycling or composting bins are contaminated, the charges can be doubled.

5.2.3  Seattle
The city of Seattle adopted a zero-waste 
policy in 2010 with the objective to recy-
cle 70% of municipal solid waste by 2022. 
Commercial recycling program has been 
mandatory since 2013. 

Composting includes all food waste, food-
soiled paper & shredded paper, approved 
compostable packaging & approved bags 
by Composter Cedar Grove Composting, 
including compostable liners. The city pro-
vides an open waste collection service, 
and includes Recology and WM as its main 
waste collectors. 

Source: https://www.recology.com/recology-cleanscapes/carnation/sorting-guides/crn-compost/

5.2.4 Portland
The city of Portland provides guidelines to the businesses & offices, mentioning that it is highly 
recommended for an office setting to us compost liners, as they keep containers clean, and reduce 
mess, odors and fruit flies.  Only BPI-certified compostable bags are allowed in Portland’s compost 
program.

Source: https://beta.portland.gov/bps/garbage-recycling/compost-what-goes-bin

For both home and businesses, only the following compostable liners are accepted for the compost bin: 

Limitations:
Oregon compost facility operators are pushing back on the large and growing stream of challenging 
materials being sent to their facilities and list reasons why they do not want “compostable” 
packaging and food service ware delivered to their facilities:

 ¬ It does not always compost
 ¬ It introduces contamination
 ¬ It hurts re-sale quality
 ¬ The composters cannot sell to organic farmers
 ¬ It may impact human and environmental health
 ¬ It increases compost operators’ costs and makes our jobs harder
 ¬ Just because something can be composted does not mean that is necessarily  

better for the environment
 ¬ In some cases, the benefits of recycling surpass those of composting. 
 ¬ Good intentions are not being realized

BioBag - “Certified Compastable”
EcNow Tech - “Compost Me”
EcoSafe - “6400 Line”
Glad - “Compostable Kitchen” 
Natur-Tec - “Natur-Bag Compostable”
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5.3 Closed Loop Systems
5.3.1 Los Angeles Coliseum
The Los Angeles coliseum want from zero to approximately 83 percent diversion in two seasons; 
organic diversion was key to their success. The recycling and composting program was 
implemented in 2015.

Most service ware at the LA Coliseum are compostable including cups and cutlery, paper and 
fiber-based trays, clamshells, and bowls.  Only compostables and recyclables bins are placed in 
the consumer-generated waste areas. The Coliseum’s Zero Waste Initiative partners include:

 ¬ Athens Services: its waste hauler, 
 ¬ Legends Hospitality: the stadium’s concessionaire,
 ¬ BASF, EcoSafe Zero Waste and Waxie: trained concession-stand managers,  

including all of the local vendors.

A key challenge to the recycling and composting program was contamination from some non-com-
postable/recyclable packaging from national brands such as Red Vines® and M&Ms®. However, 
some national brands, like Chick-Fil-A®, innovated with compostable packaging.

5.3.2 UC Santa Barbara
UC Santa Barbara has been able to divert 70% of its waste from landfill. The university has a robust 
composting system which includes: 

 ¬ Drop-off bins for food and compostable service ware products
 ¬ Composter Engel & Gray: 90-day cycle (so can accept compostable plates, utensils,  

and other items). 
 ¬ On-campus food vendors provide compostable ware 
 ¬ Grounds to Grounds program (20 tons of used coffee grounds and filters  

from the campus cafes is used on campus landscaping each year)   

While the composter accepts packaging, it is not their preference and they ensure packaging is a 
small percentage of the feedstock. Yard trimmings are the majority (90%) of waste accepted by the 
composter.

Source: https://sustainable.stanford.edu/sites/default/files/Stanford_ZeroWaste_SustainabilityReport_2.6.pdf

Landfill Waste Per Capita vs. Diversion Rate
Includes 7 Ivy Plus, 4 University of California and 4 STARS Platinum Institutions

80%
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5.3.3 Arrowhead Stadium
Arrowhead Stadium, the home of the Kansas City Chiefs, is an example of a successfully 
integrated value chain. Foodservice provider Aramark provides peanuts from Hampton Farms in 
a compostable bag made of Ecovio by BASF; a compostable heat seal layer; and NatureFlex by 
Futamura USA, a reverse-printed barrier layer laminated with Epotal by BASF, which is a compostable 
adhesive. 

A local composter, Missouri Organics, processes the compostable waste from this stadium. 
Zero-waste events, in which 90% of venue waste is either recyclable or compostable, are popular in 
many university stadiums.
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Molded fiber bottle shell
This type of hybrid “paper bottle” is produced by Eco-Logic Brands in Oakland, CA. It consists of 
an outer molded fiber shell which provides structural integrity to the container and a thin inner 
plastic pouch which holds the liquid (such as detergent, hand soap, etc.). The molded pulp shell 
is made using fiber from recycled cardboard and old newspapers, while the collapsible inner plas-
tic pouch/liner can be made from recycled post-consumer (PCR) plastics and/or new bioplastics.

L’Oreal used this type of packaging in 2018, to launch several personal care products under its Seed 
Phytonutrients brand.

6.0  INNOVATIONS AND POTENTIAL 
FUTURE APPLICATIONS

As outlined in the previous sections, the use of compostable packaging is only recommended in 
situations where it can act as a carrier of food waste to contribute to food waste diversion from 
landfills. 

However, looking to the future, there are several emerging technologies, innovative materials, and 
packaging models that can be leveraged by a CPG to reduce the environmental impact of its packaging. 
This section will focus on packaging options developed from renewable/bio-based materials.

Paper and fiber-based packaging:
Some of the fiber-based packaging innovations currently available are:

Bag-in-box

P&G has introduced the Eco-Box 
packaging for its fabric care products, 
mainly as an e-commerce “Ship in own 
container” solution. This packaging 
uses significantly less plastic (60% less) 
compared to their traditional contain-
ers as the detergent is in a concentrat-
ed format.

Bio-based Paper Bottle (PABOCO)

Paboco® is a joint venture between 
BillerudKorsnäs, ALPLA and Avantium, 
based on an original concept developed by 
the Danish start-up company ecoXpac. The 
project was initiated by the Carlsberg Group 
in 2015, and since then Absolut, L’Oreal 
and Coca Cola have also joined the effort. 
The development is still at a protype stage.

1. A bio-based barrier that withstands both water  
vapor and oxygen transmission.

2. Digital direct printing of sustainable ink or laser engraving.
3. A proprietary bottle base technology that uses the fiber  

properties to stay intact when exposed to high pressure.
4. A cap made from either a bio composite or pure paper.
5. Sustainably sourced fiber blend for the outer molded pulp bottle
6. Mobile connectivity to engage consumers to understand and ensure an afterlife.
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Edible/dissolvable packaging from renewable sources

Skipping Rocks Lab (London, UK) produces a natural biodegradable and edible packaging material 
from seaweed commercially named Notpla. The use of seaweed reduces the need to exploit food 
crops (such as corn). Skipping Rocks Lab’s first product Ooho was a flexible sachet packaging for 
drinks and sauces. These pouches/sachets are manufactured by an on-site production machine, with 
each package filled with 20-150 ml of contents. These types of sachets are good for events (such as 
marathons), eliminating the need for plastic containers and packages. These sachets have already 
been used by Lucozade, Hellmann, Minute Maid and Glenlivet. Skipping Rocks Lab has also used Not-
pla to develop a sustainable waterproof and grease-proof lining for takeaway food packaging trays.

Bioplastics from agricultural waste and other non-food sources 

Origin Materials (Sacramento, CA) is a leading company working on producing bio-based 
intermediates for plastics, particularly PET, from lignocellulosic (second generation) biomass 
sources. Their patented technology produces PET bottles from sustainable, renewable materials 
such as cardboard and sawdust. Origin Materials has formed the NaturAll alliance with Nestlé Waters, 
Danone, and PepsiCo who will be utilizing 100% bio-based PET for their beverage packaging 
applications.

NOHBO (West Melbourne, FL) has developed an eco-friendly solution to bottled shampoos, con-
ditioners, body washes, and shaving creams with water soluble drops. NOHBO Drops are com-
prised of two parts: an outer film utilizing a water-soluble technology, alongside a moisturizing 
base comprised of shampoo, conditioner, body wash or shaving cream. Each drop, when mixed 
with shower water for 2-4 seconds, will produce a personal care experience with no harsh chem-
icals, free of parabens and sulfates, and no damage to the environment. NOHBO LABS is a fam-
ily-owned facility, handling formulation and production based on companies’ requirements. 
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*: as extracted from California Compost Coalition Publication 
Source of these quotes and visuals: presentation ppt shared by Yuri

7.0  EXPERT VOICES/COMMENTS

“The European Compost Network does not consider composting as the main 
option for the recycling of any packaging item.” 

Stephanie Siebert, Executive Director  at ECN

“Composters work with very thin margins. Any contamination is going to eat 
into those margins.” 

Susan Thoman , Composting Manufacturing Alliance 

“If you can’t eat it, don’t compost it.” 

Bob Barrows , Waste Materials Policy Analyst  Oregon State 

“We don’t accept household wipes as working with composters who product 
compost for gardens. They don’t want compostable packaging.”

Kat Nigro , VP of Experience at CompostNow 

“Composters are hoping for clear labelling and better performance. ” 
 “A good portion of compostable (or not) packaging are removed from  
compost at pre-sorting.” 

Eric Potashner   , Vice President & Senior Director, Recology

8.0  CONCLUSION
Global companies are exploring ways to reduce plastic packaging waste to meet their environmental 
goals, which has created growth in the compostable packaging market. While compostable packag-
ing is a well-received alternative to plastic packaging among consumers, composters are hesitant 
to accept products that have no relation to food waste. Compostable packaging has proven most 
successful in closed-loop systems, such as stadiums and venues, however; curbside and home com-
posting systems are less likely to be able to accept compostable packaging as a feedstock.

Despite the current limited application of compostable packaging, new innovations in materials and 
packaging could allow wider applications for bio-based and compostable packaging in the future. 
Scalable solutions exist and cross-industry collaborative partnerships may be crucial to their imple-
mentation, allowing companies to create more sustainable, circular packaging systems.


