
1

FOCUS GROUP REPORT

& RECOMMENDATIONS FOR POLICY 

ARE BIODEGRADABLE 

PLASTICS THE FUTURE FOR 

AGRICULTURAL MULCH FILM 

APPLICATIONS? 

Eleonora Foschi, Genc Alimehmeti, Selena Aureli, Angelo Paletta 

Department of Management, Alma Mater Studiorum University of Bologna 





www.bioplasticseurope.eu/ 

3 

Executive summary 

This report summarises the findings of a focus group conducted by the University 

of Bologna on May 25, 2023, as part of the BIO-PLASTICS EUROPE project.  

With the aim to investigate the potential of biodegradable plastics to increase the 

sustainability of the agriculture sector, the focus group was joined by 

stakeholders, experts and researchers from public and private organisations 

representing the whole value chains.  

Using system thinking and multi-dimensional analysis, the findings reveal that 

biodegradable plastics have a high potential to contribute to the sustainability of 

the agriculture sector. However, many questions remain open and multiple 

measures must be implemented. Among the priorities, the most compelling are: 

1. To increase farmers’ awareness about the impact of certain practices to the 

soil and the human health  

2. To define applications and contexts where conventional mulch films are still 

a valid option, provided that removal, collection and recycling is ensured   

3. To invest in R&D to improve the technical characteristics of biodegradable 

mulch films 

4. To introduce guidelines for better removal of conventional mulch films from 

soils   

5. To establish mandatory or voluntary Extended Producer Responsibility 

schemes in each EU country 

It follows that biodegradable plastics are not conceived as a stand-alone solution 

but as one of the alternatives in a more comprehensive sustainability roadmap. 

These elements reveal the necessity for a systemic joint policy intervention in the 

sector oriented to build up new business ecosystems, going beyond the 

boundaries of a single business to embrace collective actions in innovative 

ecosystems.  
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About BIO-PLASTICS EUROPE  

BIO-PLASTICS EUROPE is a research and innovation project funded by the 

European Commission Horizon 2020 Framework Programme under Grant 

Agreement N° 860407.   

The vision is to develop and implement sustainability-based solutions for bio-

based biodegradable plastic production by turning knowledge into practice 

through technical, policy and business-model innovations. One way to 

accomplish this vision is to explore and gather insights regarding the frameworks, 

mechanisms and business models required for bio-based and biodegradable 

plastics' social and business expectations. To ensure that the BIO-PLASTICS 

EUROPE journey is successful, it is vital to integrate the viewpoints of different 

experts, actors, and stakeholders across value chains. This initiative contributed 

to achieve the goal and support the definition of policy recommendations. 
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About Department of Management - Alma Mater Studiorum University of 

Bologna  

Founded in 1088, the Alma Mater Studiorum - University of Bologna (UNIBO) 

constitutes the most populated university community in Italy, with 86.000 enrolled 

students, 2800 teaching professors (full, associate and assistant) and 3000 

technical-administrative staff. UNIBO is a comprehensive higher education 

institution with 32 departments and 219 Degree Programmes: 92 first-cycle 

programmes (BA), 114 second-cycle programmes (MA) and 13 single-cycle 

programmes. UNIBO also offers 45 PhD programmes, 52 specialisation schools, 

74 professional courses, 16 of which are international. 

The Department of Management works in different research areas ranging from 

Accounting, Banking, and Finance to Entrepreneurship and innovation, 

Marketing, Organization, and Human Resources, Arts and cultural organisations, 

social management and sustainability, and Strategy. 

The authors of this report have expertise in Circular economy, sustainable 

business models, performance management systems, governance and 

accountability for sustainability. 
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Disclaimer  

The content of this report reflects the views of the authors and participants to the 

focus group, and the Commission cannot be held responsible for any use which 

may be made of the information contained therein.to the focus group, and the 

Commission cannot be held responsible for any use which may be made of the 

information. 
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2. Methodology 

Sustainability requires the integration of different viewpoints at different levels to 

analyse complex issues, provide reliable and legitimate solutions, and create 

substantial changes in production and consumption patterns (Starik and Rands, 

1995). This can be applied through multistakeholder dialogue.  

In this case, a focus group has enforced the multi-stakeholder dialogue. A focus 

group is a qualitative research methodology aimed at gaining an in-depth 

understanding of opinions, knowledge, perceptions, and attitudes (Nyumba et al., 

2018) of a group of people in collective discussions about a "focused" issue (Glitz, 

1997; Sim and Waterfield, 2019). Generally, 10-15 participants create a group 

large enough to gain various perspectives and small enough to avoid becoming 

disorderly or fragmented (Krueger, 2014). 

Focus groups do not use probability or random samples since their creation draws 

on convenience sampling. Specifically, participants have been identified through 

the implementation of the Prospex-CQI methodology. CQI methodology is part of 

the stakeholder-integrated research (STIR) approach to stakeholder engagement 

(Gramberger et al., 2015). It considers criteria affecting the research topic, quota, 

and individuals fitting the quotas set and the expertise required. In our case, a 

value chain approach is used with the criteria to engage at least one 

representative per step, from raw materials providers to recyclers. The focus 

group has been organised online to discuss present issues and trends in the 

mulch film sector and investigate the role of bio-based plastics in accelerating 

sustainability transition processes. The focus group was finally attended by 14 

people (five female and nine male) representing the following domains: Industry 

(n.6); NGOs (n.3); Public Entities (n.1); Research Institutions/Academia (n.3), 

Others (n.1).  
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The dialogue has been organised in opening, introductory, transitioning, key, and 

closing sessions (Creswell and Clark, 2011) with open-ended questions designed 

through a "funnel" technique, moving from general to specific issues and 

considering the most important and representative themes.   

The overreaching themes, addressing both general and specific issues, are 

represented in Figure 5. The discussion has been enabled by a facilitator and the 

us of  Mentimeter1 platform. 

1 Mentimeter is an online presentation-building tool with real-time feedback, available at: www.mentimeter.com. 

The answers collected via Mentimeter.com are voluntary based and only participants with specific  expertise on 

the field were invited to answer.  

2-3. Added value of 
bio-based plastics 

and trade-off 
between economic, 

social and 
environmental 

aspects 

4. Value loss: a 
glance at the end-of-

life scenario

1. Alternative 
materials supply 

5. Value retention: 
the circular economy 

opportunity

Figure 5. Themes addressed in the focus group
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include: (a) the confusion around renewability and biodegradability meanings as 

well as the misconception around universal biodegradability; (b) the scarce 

competitiveness of biodegradable mulch films in the EU market, motivated by the 

higher price and lower production capacity of these films compared with the 

conventional ones; (c) the lack of robust scientific evidence about the impacts of 

biodegradable plastics on soil environments and soil microbial community.   

Theme 2 – THE ADDED VALUE OF BIO-BASED AND BIODEGRADABLE 

PLASTICS: AN ENVIRONMENTAL PERSPECTIVE 

In this session, environmental value is mainly discussed in agronomic terms, 

investigating the effect on crop growth, yield, and water use efficiency generally 

increase when mulch films are used. The study conducted by Deng et al. (2019) 

on the use of three films (transparent PE-based conventional film, transparent 

PBAT-based film, and black PBAT-based film with a thickness of 0.010 mm) on 

maise and cotton cultivation in a Chinese arid region from 2015 to 2017 reveals 

that plant height, stalk diameter, and leaf area of maise in the different treatments 

are higher than those in the bare soil. However, the positive effect of 

biodegradable mulch films on crop plant height, stalk diameter, and leaf area 

seems comparable to that of the typical plastic film. Specifically, the most 

significant increase in crop yield is detected for common plastic films, motivated 

by their higher stable properties. The black biodegradable mulch film has the 

second highest effect due to the more extended growth period. In contrast, the 

impact of the clear biodegradable mulch film is slightly smaller than that of the 

black biodegradable film. In Europe, studies are mainly conducted in Southern 

countries (Spain, Italy, Portugal), showing similar findings to those from China. 

Yet, there is a research gap in evaluating the agronomic performance of 

biodegradable films in northern countries (European Commission, 2021), where 

adverse climate conditions may accelerate the deterioration of the biodegradable 

film itself while in use.  









www.bioplasticseurope.eu/ 

19 

The feedback orientation towards “Maybe” and “I do not know” shows a 

knowledge gap in this vital area (see Figure 10). From the testing point of view, 

the UNI EN 17033 includes three mandatory ecotoxicity tests on three different 

types of microorganisms. Yet, no standard today assesses the impact on human 

organisms. An emerging research stream is examining the impact of 

microplastics on food and human chains to demonstrate the presence of 

microplastics in the human body, too. However, today, it is difficult to examine the 

correlation between mulch films and microplastics since it is challenging to 

identify the relative generation sources (e.g., polluted water, tires, irrigation 

equipment, etc.). 

Theme 5 – VALUE LOSS: A GLANCE AT END-OF-LIFE SCENARIOS  

As mentioned, EU agri-plastic waste accounts for approximately 700,000 tons 

annually (Briassoulis et al., 2013). Plastic films represent about 80% of agri-

plastic waste. As already pointed out, recycling performance is relatively small, 

making mechanical recycling technically and economically unfeasible. So, many 

films remain in the soil or are burned uncontrollably in the fields (Pazienza and 

De Lucia, 2020). Where implemented, Extended Producer Responsibility is a 

good approach to give responsibility to producers and users about their mulch 

film when reaching the end-of-life. However, only eight countries in the EU 

(Finland, France, Germany, Greece, Ireland, Italy, Spain, and Sweden) have 

adopted appropriate schemes for agricultural plastics (Leal Filho et al., 2023). 

Even so, although mandatory schemes are the most effective, most of the 

schemes implemented in the EU are voluntary-based and mainly used for 

conventional plastics. Biodegradable plastics do not play a crucial role in this 

policy measure today.  









www.bioplasticseurope.eu/ 

23 

measures must be discussed and implemented. Specifically, among the priorities, 

the most compelling are:  

1. To increase farmers’ awareness about the impact of certain practices on 

the soil and human health. 

2. To define applications where conventional mulch films are still valid, 

provided that removal, collection, and recycling are ensured. 

3. To invest in R&D to improve the technical characteristics of 

biodegradable mulch films. 

4. To introduce guidelines for better removal of conventional mulch films 

from soils. 

5. To establish mandatory or voluntary extended producer responsibility 

schemes in each EU country. 

These elements reveal the necessity for a systemic joint policy intervention in the 

sector. The findings demonstrate 

that the sector's sustainability 

can extend beyond the supply of 

alternative materials. 

While R&D activities are crucial 

to make biodegradable mulch 

films competitive, sustainability 

requires a new logic, where 

education is vital, and pathways 

need to be arranged together 

with materials’ suppliers, films manufacturers, farmers, researchers, 

associations, policy bodies etc., sharing the same vision and walking the exact 

roadmap.  The priority demonstrates this at the top of the ranking, which is 

associated with a matter of culture and awareness. However, it is not enough. 

While the focus group has aimed to investigate the role of biodegradable plastics 

in mulching films, it is necessary to rethink the existing conventional mulch film 

industry, too. This is possible by defining where these applications are still 

valuable. Once done, it is beneficial to help farmers with proper waste governance 

systems and support the implementation of Extended Producer Responsibility 

schemes in each country. Still, it is urgent to have well-established waste 

infrastructures concurrently.  Besides, biodegradability still poses issues in both 

scientific and non-scientific environments. It reveals the urgency to direct R&D 

investments towards field testing to investigate biodegradability performances 

One of the conclusions is that we need both, 

conventional and biodegradable mulch films. For 

conventional, it is absolutely important to promote 

and implement EPR principle and scheme. For 

biodegradable, more research works is needed. 

That means not stopping innovation but continuing 

to investigate and answer all the questions that are 

still open. 
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better and accurately explore the impacts of biodegradable plastics on soil quality, 

the food chain, and human health.  
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