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Subject:  Do biodegradable & compostable 
Mater-Bi® products pose an environmental 
problem if disposed of in landfills? 
 
 
Landfill 
 
A landfill is a site for the disposal of waste 
materials by burial. Biodegradable organic waste 
(kitchen waste, garden waste, discarded food etc.) 
in landfill degrades in the absence of oxygen 
through the process of anaerobic degradation with 
emission of “biogas”. 
Biogas contains methane which has 
approximately 21 times the global warming 
potential of carbon dioxide.  
 
The release of methane generated by decaying 
organic wastes into the atmosphere is considered 
to be a major environmental problem 1.  
 
 
Sanitary landfill 
 
In modern sanitary landfills, the waste is isolated 
from the ground water by a liner system, and rain 
water is prevented from entering the waste by a 
landfill cap.  
This method of dry-tomb landfilling minimizes the 
potential environmental impact of the leachate by 
reducing the generation of leachate and containing 
the leachate within the landfill.  

                                                 
1 Landfill Directive 1999/31/EC aims to reduce the amount of 
the biodegradable municipal waste sent to landfill, which 
breaks down to produce methane, a greenhouse gas causing 
global warming. 

The dry-tomb method of landfilling is primarily a 
storage method for solid waste.  
As a consequence, biodegradation is limited in 
modern landfills. Biologically and chemically, a 
landfill is a rather static environment. This was 
clarified in the “Garbage Project” research 
program. After 10 or 15 years, paper and other 
organic material was still identifiable remaining in 
a typical landfill. The overall volume of old 
organic material recovered largely intact from the 
landfill excavated by the Garbage Project turned 
out to be astonishingly high2. 
The picture of biodegradation that emerges from 
the Garbage Project investigations is the 
following. 
Under normal landfill conditions in which garbage 
is covered with dirt after being dumped, and the 
landfill is kept relatively dry, the only types of 
garbage that truly decompose are certain kinds of 
food and yard waste. These easily biodegradable 
items account for less than 10 percent of the 
average landfill's contents. 
 
 
Landfill Test of Mater-Bi® by OWS 
 
It is frequently voiced that biopolymer-based 
‘biodegradable’ bags and packaging can pose 
environmental problems, because they are often 
landfilled like traditional plastic bags. Thus the 
methane and other emissions given off by 
anaerobic decomposition of biodegradable bags in 
landfills have implications for climate change 
(greenhouse heat trapping effect). 
                                                 
2 William Rathje and Cullen Murphy. Five Major Myths 
About Garbage, and Why They are Wrong.  
Smithsonian Magazine, July 1992 
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In order to verify the extent of this possible 
problem, a typical Mater-Bi® grade used for film 
application has been tested at the OWS 
Laboratory3. 

 
Test conditions and results are shown in the “Final 
Report Anaerobic Biodegradation test under 
accelerated landfill conditions of Mater-Bi® 

NF803”4. 
 
The static anaerobic biodegradation test 
determines the biogas evolution of a material in a 
landfill environment. Through anaerobic 
biodegradation organic carbon is converted into 
CH4 and CO2. This landfill gas is measured and 
used to calculate the percentage of 
biodegradation. 
 
In order to evaluate the effect of moisture, 3 
different concentrations were tested (40%, 55%, 
65%) at 21°C. 
 
The results, after 182 days were the following: 
 
 
 

Biodegradation under accelerated landfill 
conditions (%) 

Moisture % Cellulose Mater-Bi® 
65 54.2 10.6 
55 45.3 0 
40 0 0 

 
 
 
 
                                                 
3 Organic Waste Systems N.V. (O.W.S.) B-9000 Gent, Dok 
Noord 4 
4 Study FDI-41 Oct.5, 2007 based on the ASTM D 5526 
“Standard Test Method for Determining Anaerobic 
Biodegradation of Plastic Materials Under Accelerated 
Landfill Conditions” 

Conclusions 
 
Most municipal solid waste has a moisture content 
of 15 to 40 percent, with 25% as typical5. Sanitary 
landfills are managed to keep humidity as low as 
possible in order not to generate leachate. Under 
these conditions biodegradation is not favoured, 
as the water content is limited. Tipically only 
“juicy” organic waste (food scraps such as fruit 
waste, vegetable, grass from lawn etc.) contain 
enough water to self-sustain an anaerobic 
biodegradation process, while dry organic 
material (paper, lignocellulosic materials, etc.) can 
only start degradation when water is added to the 
mass. 
 
The accelerated test performed by OWS shows 
that biodegradation of cellulose occurs when 
moisture is 65% and 55% but fails at 40%. 
 
The Mater-Bi® material fails to show biogas 
evolution at 40% and 55% but starts showing a 
limited biogas evolution when moisture level is 
increased to 65%.  
 
The idea that methane and other emissions are 
given off by anaerobic decomposition of 
biodegradable Mater-Bi® bags and packaging in 
landfills is not supported by the results obtained in 
the OWS’s study, taking into account the low 
moisture level which can be obtained in modern 
sanitary landfills. 
 
Interestingly, cellulose also fails to show 
biodegradation at the lower moisture level tested 
in the study which agrees with the findings of the 
Garbage Project on paper. 
 
 

                                                 
5 Tchobanoglous’ Integrated Solid Waste Management: 
Engineering Principles and Management Issues 
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Different results will be probably obtained in the 
so-called “Bioreactor Landfills”6, where the 
production of biogas is deliberately enhanced by 
circulation of leachate and addition of water. In 
this case, however, the methane is captured and 
used for heating or electricity generation, and 
therefore the possible biodegradation of the 
biodegradable plastic products favoured by high 
water content does not pose an environmental 
issue. 
 
 
 
 

The Ecology of Product and Environmental 
Communication Group  

 
 
 

                                                 
6 Kerry L.Hughes, Ann D. Christy, Joe E. Heimlich. 
Bioreactor Landfills Ohio State University Fact Sheet 
Community Development 700 Ackerman Road, Suite 235, 
Columbus, OH 43202-15 


