
1

Q&A on certified 
soil-biodegradable 
mulch films 

J U LY  2 0 2 5



2

What are certified soil-
biodegradable mulch films?
Certified soil-biodegradable mulch films are a specific type of mulch 
film used in agriculture to positively impact factors like temperature, 
moisture and weed growth to increase the crop yield and quality. They 
are made from certified soil-biodegradable materials in compliance with 
the biodegradability and ecotoxicity requirements as well as the technical 
specifications outlined in international standards (EN 17033:2018 and ISO 
23517:2021) or certification schemes.1

In contrast to conventional mulch films, certified soil-biodegradable ones 
do not need to be removed but are ploughed under after the harvest 
where they will completely biodegrade in the soil.  

What are the advantages of certified 
soil-biodegradable mulch films?
Mulch films made from cerified soil-biodegradable plastics provide 
significant benefits where retrieval and recycling of conventional plastics 
pose serious problems. They are specifically designed to biodegrade 
effectively in situ and can therefore be incorporated into the soil post-
harvest. 

Due to their soil-biodegradability, certified soil-biodegradable mulch 
films help to stop leakage and the accumulation of microplastics in 
agricultural soils, unlike conventional plastics when these are not 
completely removed or properly disposed of. Especially thin non-
biodegradable mulch films (with thicknesses typically below 30 µm) have 
a poor collection and retrieval management, which can lead to a worrying 
level of plastic pollution in the fields. 
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Certified soil-biodegradable mulch films do not cause loss of 
agricultural topsoil. Even where conventional mulch films are removed 
from the fields, they are often heavily contaminated with soils and plant 
residues up to 60-80% of the initial weight of the film (see Figure 2 
below).2, 3 Not only does the collection of non-biodegradable mulch films 
cause removal of topsoil (166 kt/yr in Europe)4, but it also inhibits the 
recycling process.

Additionally, certified soil-biodegradable mulch films represent 
a useful tool to reduce plastic waste at source, since they avoid 
completely the production of a category of plastic waste difficult to 
be collected and disposed of in the first place.

Certified soil-biodegradable mulch films have been in use commercially 
since over 20 years, mainly for the cultivation of vegetable crops, where 
they have proved agronomic efficiency similar to the non-biodegradable 
mulch films5 in terms of:

	 •	 Increase of soil temperature and retention of moisture leading to  
		  a better plant establishment and growth as well as early crop  
		  production compared to the bare soil,
	 •	 Reduction on the weed competition and better use of nutrients  
		  leading to a higher production and better quality of the crop  
		  compared to the bare soil,
	 •	 Increase in the development of a root system compared to bare  
		  soil, leading to a better crop development,
	 •	 Decrease in the use of phytosanitary products (specifically  
		  herbicides).6, 7

Certified soil-biodegradable mulch films, thanks to their end-of-life 
characteristics, can as well be introduced as technical tools on crops 
such as maize, rice, vine, and processing tomato, which generally cannot 
benefit from the use of conventional mulches.8
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Do certified soil-biodegradable 
mulch films fully biodegrade in soil?
Certified soil-biodegradable mulch films do fully biodegrade in soil. This 
can be proven by testing and referring to the standard EN 170339 (or 
ISO 2351710), which specifies the requirements and test methods for 
biodegradable mulch films used in agriculture and horticulture. Products 
complying with that standard can get certification by DIN CERTCO. The 
label OK biodegradable SOIL is certified by TÜV AUSTRIA, Belgium, in 
case a product meets the requirement of their certification scheme. 

For both certifications, the mulch film material must biodegrade in 
laboratory experiments, with a minimum of 90% conversion (absolute 
or relative to a positive control) of the carbon from the material into CO2 
in no longer than 2 years at room temperature. This guarantees that soil 
microorganisms will be able to biodegrade the material in the soil and 
that no persistent microplastic will be left after disintegration.11 Actual 
rates of biodegradation under real life field conditions will depend on 
several factors, such as material composition and thickness of the film. 
These parameters are usually used to adjust the properties according 
to the needs of the crop. In addition, water availability, soil composition, 
nutrients, and oxygen availability, as well as other climate and agricultural 
parameters, will influence the behaviour under real life conditions. 
This applies to certified soil-biodegradable mulch films just as much 
as to every other natural material. It is to be noted that, while very fast 
biodegrading materials might be seen as desirable from an end-of-life 
perspective, too fast biodegradation will make these materials unsuitable 
for the intended function, e.g. because of premature biodegradation 
before plant growth.
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Why are mulch films covered in 
the Fertilising Products Regulation 
(FPR)? 
Biodegradable mulch films (according to the biodegradability criteria 
defined in the Delegated Regulation 2024/2787 of 23 July 2024) are 
included in the FPR as SOIL IMPROVER (PFC 3), and in particular as 
INORGANIC SOIL IMPROVER (PFC 3B). A soil improver is defined as  
„an EU fertilising product, the function of which is to maintain, improve or 
protect the physical or chemical properties, the structure or the biological 
activity of the soil to which it is added“. CE marked soil-biodegradable 
mulch films fulfill the requirement of SOIL IMPROVER, due to their 
characteristics of use: while they improve soil temperature and humidity 
during their use, once incorporated, they add organic carbon to the soil, 
which stimulates the microbial community. 

What is the definition of a fertiliser 
under the FPR? 
According to the FPR, a fertilising product is defined as: „a substance, 
mixture, micro- organism or any other material, applied or intended 
to be applied on plants or their rhizosphere or on mushrooms or their 
mycosphere, or intended to constitute the rhizosphere or mycosphere, 
either on its own or mixed with another material, for the purpose of 
providing the plants or mushrooms with nutrient or improving their 
nutrition efficiency.“ Furthermore, ‘EU fertilising product’ means „a 
fertilising product which is CE marked when made available on the 
market“.

Q & A  O N  M U L C H  F I L M S

What are the specific benefits of the 
CE mark for farmers?  
The inclusion of certified soil-biodegradable mulch films in the FPR opens 
a single market for producers and users (i.e., growers), guaranteeing by 
law a high level of soil protection.  

What additional criteria do the 
products have to fulfill to be able to 
use the CE mark? 
The use of the CE marking is independent of current certifications for soil-
biodegradability. It requires fulfilling the criteria which are set out in the 
Delegated Regulation 2024/278712. To fulfil the requirements for the CE 
marking, in addition to the tests required by certifications, the CE-marked 
mulch films need to pass a chronic earthworm toxicity test, a nitrification 
inhibition test, and a biodegradation test in an aquatic environment.
The newly defined biodegradability criteria are strict but scientifically 
sound and will fully demonstrate that certified soil-biodegradable mulch 
films are environmentally safe while contributing to soil health and soil
fertility. 
 

Is it allowed to use the CE marking 
as well as other labels on your 
product?
Yes, other labels and claims can be applied as long as companies can 
prove what they are claiming. Thus, it is possible to include both the CE 
marking as well as labels to prove soil-biodegradability certification.



5

What is required for proving 
conformity with the FPR to be 
allowed to use the CE marking?
To be able to use the CE marking on mulch films, companies must 
register their products with a notified body13  that performs a conformity 
assessment to ensure that all the requirements of the FPR are met. To 
prove conformity with certain requirements, the companies can provide 
already existing test reports from accredited labs in Europe.
While the CE marking is unrelated to soil-biodegradability certifications, 
some of the required tests are the same, so the test reports of the 
certifications can be used in the conformity assessment via a notified 
body.

Is it still allowed to sell mulch films 
without the CE marking?
Yes, “contrary to most other products harmonisation measures in Union 
law, the FPR does not replace national legislations and does not prevent 
non-harmonised fertilising products from being available on the single 
market in accordance with national legislations.
Compliance with the harmonised rules as laid down in the FPR remains 
optional.”14 However, the biodegradable mulch films which are not 
certified according to FPR or national legislations on fertilisers are not to 
be considered fertilisers.

Q & A  O N  M U L C H  F I L M S
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How does the market for agricultural 
plastics and certified soil-
biodegradable mulch film currently 
look like?
In Europe, over 720 kt/yr of agriculture plastics is used and only 24% of 
this is recycled. The main end-of-life for this plastic today is still landfilling. 
It is estimated that about 34 kt/yr of plastic materials are burned in the 
fields. Finally, about 950.000 ha of agricultural soil are polluted by plastic 
residues (see Figure 1).15

Mulch films, threads, and clips are the agricultural plastic applications 
with the most complicated collection and disposal, due to the amount 
of soil and other green waste, which is inseparably connected to these 
products at the end of their life in the field. Mulch films represent the 
second largest share of plastic films used in crop production in Europe 
(83 kt/yr)16. 

Figure 1. End-of-life of plastics materials for agriculture (Eunomia 2021).

Figure 2. Soil content of main plastics applications (Eunomia, 2021).

The materials used mostly in certified soil-biodegradable agricultural and 
horticultural applications are PHAs, PBAT, PBS, PCL, PLA, and starch. 
Of the global bioplastics production capacities in 2022, around 8% 
of certified soil-biodegradable materials were used for applications in 
agriculture and horticulture. This share is projected to reach 9% by 2027. 
There is an increased use of PHA and PLA for these applications, with the 
other polymers remaining rather stable. 
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In Europe, the production capacity for biodegradable materials grew from 
around 200,000 tonnes in 2011 to almost 390,000 tonnes in 2022 and is 
projected to reach more than 610,000 tonnes by 2027.17

In Germany, around 129 tonnes of certified soil-biodegradable mulch films 
are used per year in agriculture (compared to around 1,691 tonnes of 
conventional mulch film)18. In other countries, certified soil-biodegradable 
mulch films are already much more common. For example, 1.5kt/yr are 
used in Spain and 2kt/yr in Italy.19

Do certified soil-biodegradable 
plastics create persistent 
microplastics?
Biodegradable mulch films that are certified for soil-biodegradability 
(e.g. in line with EN 17033 or ISO 23517) are fully biodegradable, i.e. 
they are converted into CO2, H2O, and biomass.20, 21 This is guaranteed 
through the mandatory laboratory biodegradation tests required by the 
certification (90% mineralization absolute or relative to a positive control 
within 2 years’ time in soil at ambient temperature, preferably 25 °C). 
To be biodegraded by soil microorganisms, certified soil-biodegradable 
mulch films need to first disintegrate into smaller particles. These are then 
further biodegraded in soil, with rates depending on the environmental 
conditions and agricultural practices. Fragments from certified soil-
biodegradable mulch films should not be confused with microplastics 
generated by conventional mulch films, such as polyethylene. The latter 
would lead to plastic accumulation in soil in case of repeated applications 
and incomplete collection. 

A recent study shows that transient particles produced by natural 
polymers and biodegradable materials are not to be equated with 
particles formed by polymers which are resistant to biodegradation. 
The study compared the behaviour of three materials: a certified soil-
biodegradable mulch film, cellulose (natural polymer known to be 
biodegradable), and a non-biodegradable mulch film (HDPE). The results 
showed that microplastic from non-biodegradable materials persist in the 
environment and accumulate, while fragments generated from certified 
soil-biodegradable mulch films and cellulose are quickly biodegraded by 
microbes.22
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Do certified soil-biodegradable 
mulch films or other agricultural 
products have negative impacts on 
the soil?
Certified soil-biodegradable mulch films pass comprehensive ecotoxicity 
testing and strict thresholds concerning other harmful substances. The 
required testing includes plant growth test, acute or chronic earthworm 
test, and nitrification inhibition testing. These tests are performed on 
partially or completely biodegraded materials, therefore covering also 
the impact of degradation products, such as e.g. fragments. Additionally, 
there are strict rules when it comes to the usage of regulated metals, 
SVHCs, and PFAS.

Are certified soil-biodegradable 
mulch films degradable in the open 
environment?
Agricultural products certified as soil-biodegradable will biodegrade in 
soil. Such products are designed for agricultural purposes and should be 
used accordingly. Conscientious and thorough application prevents parts 
of the mulch films from leaking into other environments than soil. The 
film is buried in the soil at the sides and, if necessary, covered with soil in 
several places. In addition, thorough ploughing under after harvesting is 
indispensable for the biodegradation process. 

Biodegradability in the open environment (especially marine) is 
desirable only for very few, highly specific, applications. These could 
be applications that would be difficult to find and recover, such as 
firework casings, or applications intended to be used by professionals 
like farmers or fishermen/fisherwomen (e.g. certain fishing gear) under 

specific circumstances. For products intended to biodegrade in marine 
environments, international standards defining marine biodegradability 
of plastic items will have to be developed, as currently being done in ISO 
and ASTM level. 

For other applications the property of being biodegradable in the open 
environment is neither to be promoted nor endorsed, and concerned 
industry fully agrees that this principle should not change. However, if an 
overall assessment of the persistence of items that are of consequence 
for “littering” is to be carried out, it should incorporate a risk assessment 
for all materials that can be found in the open environment, including 
conventional plastics.

Is the biobased feedstock used 
to produce agricultural plastics in 
competition with food and feed?
Today, biobased plastics are mostly made from carbohydrate-rich 
plants, such as corn or sugar cane, so called agro-based feedstock23. 
Currently, agro-based generation feedstock is the most efficient feedstock 
to produce biobased plastics as it requires the least amount of land 
to grow on and produces the highest yields. The feedstock currently 
used to produce bioplastics relies on less than 0.02% of the global 
agricultural area – compared to 91% of the area used for pasture and the 
production of food and feed. Despite the predicted continued growth in 
the bioplastics market at the current stage of technological development, 
the share of global agricultural area needed to grow feedstock to produce 
biobased plastics will only slightly increase to still below 0.06% by 2027. 
This clearly demonstrates that there is no competition between food/feed 
and bioplastic production.
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Do certified soil-biodegradable 
agricultural mulch films show worse 
results in life cycle assessment 
compared to conventional mulch 
films?
Even though LCA is the most systematic way to understand the 
interrelation between a product system and the environment (including 
biodegradable products), some specific issues, related to the nature 
of biodegradable products, require a more detailed way to be properly 
addressed. Current LCA methodologies cannot be considered fully fit for 
purpose when it comes to comparing certified soil-biodegradable mulch 
films with traditional ones.24 LCA results are greatly case-dependent 
and influenced by numerous choices. Product characteristics, system 
boundaries and LCA modelling need to be carefully considered to 
allow a realistic assessment. If done so, as shown in a study by the 
European Commission25 certified soil-biodegradable mulch films perform 
significantly better than conventional mulch films on a cradle-to-grave 
basis for seven out of eight impact categories for which a comparison 
was possible. The ameliorative results of biodegradable mulch films, 
including categories like acidification and eutrophication, were also 
possible thanks to a lower consumption of plastic required (due to the 
lower thickness) and the absence of a removal and disposal phase as 
required for traditional mulch films.

When performing comparative LCA’s on mulch films, numerous points 
need to be taken into consideration, as for example:

	 •	 Removed mulch films are usually heavily soiled and often  
		  additionally polluted with pesticides and fertilisers, therefore  
		  making recycling a difficult option
	 •	 Soil organic carbon is removed together with natural nutrients
	 •	 Microplastics accumulation of non-biodegradable mulch films
	 •	 Non-removal results in reduced energy need
	 •	 Certified soil-biodegradable mulch films already passed  
		  comprehensive ecotoxicity testing and strict thresholds concerning  
		  other harmful substances in line with EN17033.
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About European Bioplastics
European Bioplastics (EUBP) is the European association representing the interests of the bioplastics 
industry along the entire value chain. Its members produce, refine and distribute bioplastics i.e. 
plastics that are bio-based, biodegradable, or both. 
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