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The Council for Scientific and Industrial Research 
(CSIR), South Africa, has collaborated with Elizade 
University, Nigeria, in AgriBioMulchFilm Project to 
develop biodegradable mulch films (BDM) by using 
locally available natural polymers such as starch and 
other additives to customise biodegradation rates of 
mulches, to replace the current non-biodegradable 
Polyethylene (PE) mulch films.



SMEP is funded by UKAid and is implemented in partnership with the United Nations Conference on Trade and Development (UNCTAD), providing Technical Assistance to the 
programme.

The conventional plastic mulch film is rarely recycled due to economic reasons and contamination. It can be assumed that 
almost all (100%) of the produced and utilised films end up as waste, either landfilled, stockpiled, or micronised in the soil/
aquatic system. The proposed alternative, BDMs, can be ploughed back into the ground at the end of the utility cycle to allow 
biogenic recycling. According to a recently commissioned market study by Mordor Intelligence, the total African market for 
mulch films is estimated to be ~ 82.6 kilotons in 2021. It is projected to grow by a compounded annual growth rate of 3.6% 
between 2021 and 2026. The growth in the African mulch film market is driven by the need to boost crop productivity to feed the 
rising population. Material substitution (e.g., the use of alternative paper-

based materials or natural substances like seaweed)

 
Accelerated biodegradation (e.g., biodegradable 
materials that do not create contaminants in the 
manufacturing process and during and after use). This 
project develops biodegradable mulches with tailored 
biodegradation rates to suit different crop lifecycles in 
African climatic conditions. 

Solutions can include  
(but are not limited to) the following:

 
Driven by the need for sustainable production, the agricultural industry is beginning to shift to solutions that have a less negative 
environmental impact, have social benefits, and can be undertaken economically. Several factors are driving this change, 
including the environmental consciousness of the users of products, e.g., demands by certain users for organically produced 
food. Whereas fragments of the conventional plastic mulches persist in the soil as microplastics, the BDMs are fully biodegraded 
over time. Studies have suggested that microplastics could be detrimental to crop productivity due to alteration of the soil 
structure. BDMs represent a more environmentally sound solution whose value proposition can be extended to the crop product 
users.

Progress to date (May 2022) 
 
The project conducted extensive stakeholder engagement to understand the key role players and develop an engagement plan with them to ensure the successful implementation of the project. Through the 
interactions, especially with farmers and manufacturers, a user requirement for the BDM was established. The project team managed to get commitment from two manufacturers in South Africa, willing to assist 
with industrial trials of the developed formulations at the appropriate time. This will help advance the technology readiness levels and produce mulch films for field trials. Two reports on African Agricultural 
films; and a focused report on Nigerian industrial starch and agricultural mulch films were procured and analysed. It was shown that there are enough industrial starches in the target country (Nigeria) but with 
minimal adoption of mulching as a technology. 

Anticipated benefits 

This project has anticipated benefits that align with removing microplastics from soil and aquatic systems, including improved human and ecological health, high crop yields, improved livelihoods from 
farming, improved food security, and enhanced biodiversity. There is also potential for GHG emission reduction where biobased biodegradable plastics are used for the mulches.  

Operating Model 

Even though Nigeria will be used as a pilot test, the BDM solution is scalable to other SMEP regions in Africa and South Asia. 
Apart from mulching, the formulations can be modified for suitable applications, e.g., replacing plastic products typically not 
recycled, such as hygiene wear. Currently, the prices of the BDMs are higher than mulch films made from conventional plastics 
due to the lack of economies of scale that the latter enjoys. Conventional plastics do not account for the cost of externalities in 
the pricing model, representing a market failure synonymous with the current linear take-make-dispose economic model. The 
project plans to engage Food and Agriculture organisation (FAO) and its partner networks to get support for implementing the 
technology.

Selection for SMEP funding  



Project Name Biodegradable Mulch Films with Customised Biodegradation Rates in Natural Soil Conditions in Sub-
Saharan Countries  (AgriBioMulch) 

Lead implementor The Council for Scientific and Industrial Research (CSIR), South Africa 

Consortium members and sub-contractors Elizade University, Nigeria 

Countries Nigeria and South Africa

Plastics Pollution mitigation category Substitution: Biomaterials 

Market segment Agricultural mulch films for crops with different lifecycles: 1-3 months; 4-6 months; and 6-12 months

Project duration Phase 1: January  2022 to March  2022
Phase 2: May 2022 March 2023
Phase 3: April  2023 to June 2024

Project size GBP 1 225 447 (2022- 2024) 
* This sum is a tentative investment from FCDO, pending ongoing project performance and funding 
availability.

Project Details

Contacts

• CSIR: Dr Vincent Ojijo, Research Group Leader: Advanced Polymer Composites at CSIR Vojijo@csir.co.za
• SMEP Programme: Ms. Faith Gara info@smepprogramme.org
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