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EPI Response to BPI Comments on Biodegradable Additives 

EPI would like to respond to the comments made by BPI (Biodegradable Products Institute) in a 

February 12, 2010 article regarding additives used to promote degradation and biodegradation of 

conventional plastics.  EPI’s oxobiodegradable plastics (OBP) technology is included in the BPI 

commentary and BPI makes statements that imply that OBP do not perform as claimed.  EPI 

certainly takes issue with such comments as it is the pioneer of OBP technology and strives to 

ensure that its claims are fully substantiated. 

Background 

It must be noted that BPI’s focus is on the promotion of compostable, hydrobiodegradable (water-

hydrolyzed) plastics.  As such, BPI’s opinions must be considered particularly biased since alternate 

technologies for achieving degradation and biodegradation are viewed as direct competition to the 

plastics technology that BPI is supporting.  The fact is that OBP technology is a much more 

economical approach and BPI recognizes OBP as a significant threat.  

Article Comments 

The article brings up several points that need to be addressed in order clear up any misconceptions 

and misinformation that BPI continues to perpetuate.  

1) Fragmentation not a sign of biodegradation 

BPI asserts that oxobiodegradable plastics do indeed degrade and fragment, but that the 

fragments will not likely biodegrade in the environment.  In particular, BPI highlights desert and 

cold forest conditions as if these typical are environments for plastics.   

The biodegradation process for degraded plastics (in particular polyolefins) is well understood 

and substantiated in the scientific literature.  Of course, moisture is necessary for all life forms 

to exist and this includes the micro-organisms that consume degraded plastic.  For BPI to point 

to extreme conditions such as deserts, clearly indicates a calculated effort to discredit OBP 

technology.  

Plastics made with EPI additives will biodegrade in the presence of moisture and micro-

organisms, once the plastic has gone through the degradation process.  EPI additives have been 

used for years in the preparation of OBP agricultural mulch film and have been widely used 

throughout Europe.  These films degrade in the field and are left in the ground to biodegrade.  If 
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there was no biodegradation occurring, as BPI suggests, then one would expect fragmented 

plastics to be accumulating and interfering with subsequent planting seasons.  However, there is 

no plastics accumulation or reduction of soil fertility reported after several years of use. 

2) Composting standard is the only acceptable standard for biodegradation 

Biodegradation is part of the composting process, but certainly this does not mean that all 

biodegradable materials must pass composting standards to be considered biodegradable. For 

plastics, compostability means that the plastic product meets an international standard such as 

ASTM D6400 or EN13432.  OBP do not biodegrade as quickly in a compost environment as 

required by these standards that were developed primarily for hydro-biodegradable polymers.   

The biodegradability of OBP is recognized in ASTM D6954-04 which provides a testing protocol 

using ASTM standard methods (including metrics used in the composting standards) to evaluate 

degradability, biodegradability and ecotoxicity. EPI cannot and does not claim compostability as 

per ASTM D6400 for plastics made with EPI additives. However, this does not mean EPI's OBP 

products will not biodegrade; they just convert the carbon in the plastic to carbon dioxide in a 

longer time frame than required by ASTM D6400. Many naturally occurring materials, all 

biodegradable, do not convert in the time frames established by ASTM D6400 and EN 13432.  

But when it comes to plastics, composting as an end-of-life option is highly questionable in itself.  

The only plastic materials that meet current industrial compostability standards are the 

hydrobiodegradables.  However, there is much to consider on whether composting of 

hydrobiodegradable plastics is an environmentally sound alternative. 

The primary concerns are as follows: 

• Currently, there are relatively few industrial composting facilities  

• Of the current facilities, few are accepting plastics of any kind 

• Consumers may confuse industrially compostable materials with home compostable 

(which the hydrobiodegradables are not) 

In many cases, compostable plastic bags are segregated from organic material received at 

composting facilities and sent to landfills because the composting rates of these products do not 

meet the facilities’ requirements.  So the reality is that the so-called compostable plastics are 

not being composted to any significant degree.  BPI should consider these issues when 

commenting on FTC guidelines regarding making supportable environmental claims.  In this 

light, hydrobiodegradable plastics compostability claims are certainly dubious. 
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3) Lack of scientific data to support biodegradation claims 

The biodegradability of OBP is not only demonstrated through ASTM D6954-04, but there is a 

substantial body of supporting scientific literature.  A sampling of such literature is found in the 

appendix at the end of this document. 

With regards to biodegradation substantiation, BPI suggests that 90% material biodegradation 

should be demonstrated to indicate biodegradability.  However, the ASTM D6400 composting 

standard clearly states that 60% conversion of carbon is an acceptable measure of 

biodegradability.   Therefore 60% would seem to be accepted for so-called compostable plastics, 

but apparently not when it applies to OBP. 

4) Landfill biodegradation claims are unsubstantiated 

EPI does not claim that plastics made with EPI oxobiodegradable additives will completely 

biodegrade in a landfill environment, but that complete degradation will occur while oxygen is 

available.  EPI has conducted several landfill studies that conclude that oxygen is available for 

sufficient time for complete degradation to occur and that some aerobic biodegradation would 

also be expected.  However, there are currently no acceptable standards for evaluating aerobic 

landfill biodegradation and EPI makes no claims on biodegradability in landfills.   

While biodegradation of OBP in landfill is not claimed, there are clear benefits that result in 

degradation of OBP in the landfill environment.  Increased material compaction and enhanced 

aerobic biodegradation of the organic content in the landfill are understood to be the primary 

benefits.  

Current evidence does not indicate that oxobiodegradable plastics will anaerobically biodegrade 

and produce methane in the landfill. 
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Appendix – Supporting Scientific Literature References on OBP Degradation and 

Biodegradation 

1. Ohtake Y, Kobayashi T, Asabe H, Murakami N. Studies on biodegradation of LDPE - observation of 

LDPE films scattered in agricultural fields or in garden soil, Polymer Deg Stab 1998;60(1):79-84. 

 

2. Ohtake Y, Kobayashi T, Asabe H, Murakami N, Ono K. Oxidative degradation and molecular weight 

change of LDPE buried under bioactive soil for 32-37 years, J Appl Polym Sci 1998;70(9):1643-1648. 

 

3. Ohtake Y, Kobayashi T, Asabe H, Yabuki M, Murakami N, Ono K. Study on biodegradation 

mechanism of LDPE concealed in soil for over 32 years, Nippon Kagaku Kaishi 1996(4):325-333. 

 

4. Albertsson AC, Erlandsson B, Hakkarainen M, Karlsson S. Molecular weight changes and polymeric 

matrix changes correlated with the formation of degradation products in biodegraded polyethylene, 

J Environ Polym Degrad 1998;6(4):187-195. 

 

5. Erlandsson B, Karlsson S, Albertsson AC. Correlation between molar mass changes and CO2 

evolution from biodegraded C-14-labeled ethylene-vinyl alcohol copolymer and ethylene polymers, 

Acta Polym 1998;49(7):363-370. 

 

6. Karlsson S, Albertsson AC. Biodegradable polymers and environmental interaction, Polym Eng Sci 

1998;38(8):1251-1253. 

 

7. Albertsson AC, Andersson SO, Karlsson S. The Mechanism of Biodegradation of Polyethylene, 

Polymer Deg Stab 1987;18(1):73-87. 

 

8. Albertsson AC, Barenstedt C, Karlsson S. Susceptibility Of Enhanced Environmentally Degradable 

Polyethylene To Thermal And Photooxidation, Polymer Deg Stab 1992;37(2):163-171. 

 

9. Albertsson AC. Degradable Polymers, J Macromol Sci, Pure Appl Chem 1993;A30(9-10):757-765. 

 

10. David C, Dekesel C, Lefebvre F, Weiland M. The Biodegradation of Polymers - Recent Results, 

Angew Makromol Chem 1994;216:21-35. 

 

11. Weiland M, David C. Thermal-Oxidation of Polyethylene In Compost Environment, Polymer Deg 

Stab 1994;45(3):371-377. 

 

12. Weiland M, Daro A, David C. Biodegradation of Thermally Oxidized Polyethylene, Polymer Deg 

Stab 1995;48(2):275-289. 

 

13. Kawai F, Shibata M, Yokoyama S, Maeda S, Tada K, Hayashi S. Biodegradability of Scott-Gilead 

photodegradable polyethylene and polyethylene wax by microorganisms, Macromol Symp 

1999;144:73-84. 
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14. Wasserbauer R, Beranova M, Vancurova D, Dolezel B. Biodegradation of polyethylene foils by 

bacterial and liver homogenates, Biomaterials 1990;11(1):36-40. 

 

15. Costa L, Luda MP, Trossarelli L, del Prever EMB, Crova M, Gallinaro P. In vivo UHMWPE 

biodegradation of retrieved prosthesis, Biomaterials 1998;19(15):1371-1385. 

 

16. delPrever EB, Crova M, Costa L, Dallera A, Camino G, Gallinaro P. Unacceptable biodegradation 

of polyethylene in vivo, Biomaterials 1996;17(9):873-878. 

 

17. Almalaika S, Chohan S, Coker M, Scott G, Arnaud R, Dabin P, Fauve A, Lemaire J. A Comparative-

Study of the Degradability and Recyclability of Different Classes of Degradable Polyethylene, J 

Macromol Sci, Pure Appl Chem 1995;A32(4):709-730. 

 

18. Arnaud R, Dabin P, Lemaire J, Al-Malaika S, Chohan S, Coker M, Scott G, Fauve A, Maaroufi A. 

Photooxidation and Biodegradation of Commercial Photodegradable Polyethylenes, Polymer Deg 

Stab 1994;46(2):211-224. 

 

19. Karlsson S, Hakkarainen M, Albertsson AC. Dicarboxylic acids and ketoacids formed in 

degradable polyethylenes by zip depolymerization through a cyclic transition state, Macromolecules 

1997;30(25):7721-7728. 

 

20. Albertsson AC, Barenstedt C, Karlsson S, Lindberg T. Degradation Product Pattern and 

Morphology Changes as Means to Differentiate Abiotically and Biotically Aged Degradable 

Polyethylene, Polymer 1995;36(16):3075-3083. 

 

21. Jakubowicz I. Evaluation of degradability of biodegradable polyethylene (PE), Polymer Deg Stab 

2003;80(1):39-43. 

 

22. Jakubowicz I, Yarahmadi N, Petersen H. Evaluation of the rate of abiotic degradation of 

biodegradable polyethylene in various environments, Polymer Deg Stab 2006;91(7):1556-1562. 

 

23. Chiellini E, Corti A, D'Antone S. Oxo-biodegradable full carbon backbone polymers - 

biodegradation behaviour of thermally oxidized polyethylene in an aqueous medium, Polymer Deg 

Stab 2007;92(7):1378-1383. 

 

24. Chiellini E, Corti A, D'Antone S, Baciu R. Oxo-biodegradable carbon backbone polymers - 

Oxidative degradation of polyethylene under accelerated test conditions, Polymer Deg Stab 

2006;91(11):2739-2747. 

 

25. Chiellini E, Corti A, D'Antone S, Billingham NC. Microbial biomass yield and turnover in soil 

biodegradation tests: carbon substrate effects, J Polym Environ 2007;15(3):169-178. 

 

26. Chiellini E, Corti A, Swift G. Biodegradation of thermally-oxidized, fragmented low-density 

polyethylenes, Polymer Deg Stab 2003;81(2):341- 351. 
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27. Corti A, Muniyasamy S, Vitali M, Imam SH, Chiellini E. Oxidation and biodegradation of 

polyethylene films containing pro-oxidant additives: Synergistic effects of sunlight exposure, thermal 

aging and fungal biodegradation, Polymer Deg Stab 2010;95(6):1106-1114. 

 

28. Bonhomme S, Cuer A, Delort AM, Lemaire J, Sancelme M, Scott G. Environmental biodegradation 

of polyethylene, Polymer Deg Stab 2003;81(3):441-452. 

  

29. Roy PK, Singh P, Kumar D, Rajagopal C. Manganese Stearate Initiated Photo-Oxidative and 

Thermo-Oxidative Degradation of LDPE, LLDPE and Their Blends, J Appl Polym Sci  010;117(1):524-

533.  

 

30. Roy PK, Surekha P, Rajagopal C, Chatterjee SN, Choudhary V. Effect of benzil and cobalt stearate 

on the aging of low-density polyethylene films, Polymer Deg Stab 2005;90(3):577-585. 

 

31. Roy PK, Surekha P, Rajagopal C, Chatterjee SN, Choudhary V. Accelerated aging of LDPE films 
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32. Roy PK, Surekha P, Rajagopal C, Chatterjee SN, Choudhary V. Studies on the photo-oxidative 

degradation of LDPE films in the presence of oxidized polyethylene, Polymer Deg Stab 
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33. Roy PK, Surekha P, Rajagopal C, Choudhary V. Effect of cobalt carboxylates on the photo-

oxidative degradation of low-density polyethylene. Part-I, Polymer Deg Stab 2006;91(9):1980-1988. 

 

34. Roy PK, Surekha P, Rajagopal C, Choudhary V. Thermal degradation studies of LDPE containing 
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35. Roy PK, Surekha P, Rajagopal C, Raman R, Choudhary V. Study on the degradation of low-density 
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36. Roy PK, Surekha P, Raman R, Rajagopal C. Investigating the role of metal oxidation state on the 
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37. Roy PK, Surekhal P, Rajagopal C, Choudhary V. Comparative effects of cobalt carboxylates on the 
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