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Introduction 
 

 This report presents the results of an OECD seminar on ways to achieve pesticide risk reduction 
through good management of used containers of chemical pesticides. 

 The seminar addressed all phases or stages of container management: collection, recycling, 
disposal, and handling of small quantity of left-over pesticides. It also addressed aspects of safe 
handling of pesticides that are closely related to container management such as filling, mixing and 
rinsing, as well as container design helpful for safe handling. Both agricultural and home & garden 
uses were considered, while taking note of the fact that different mechanisms of container 
management are required by different uses and users. Linkages between good container management 
and obsolete pesticide management were kept in mind, especially in the context of non-OECD 
countries. 

 The seminar was hosted by the government of Germany, and was held in Bonn on 22 June 
2004. It was chaired by Dr. Wolfgang Zornbach of the German Federal Ministry of Consumer 
Protection, Food and Agriculture. 

 This was the third in a series of seminars organised by the OECD Pesticide Risk Reduction 
Steering Group, a sub-group of the OECD Working Group on Pesticides. These seminars focus on 
key issues in pesticide risk reduction of concern to OECD governments. The seminars are intended to 
provide an opportunity for OECD governments to discuss the issues together with non-governmental 
stakeholders and to develop recommendations for further OECD activities. 

 The first seminar in the series addressed compliance by pesticide users, distributors and 
retailers with the legal requirements and voluntary codes governing pesticide use. The second seminar 
was on minor uses, small-scale pesticide use most frequently involving pest control in a minor crop or 
for a small pest problem in a major crop. The reports from these seminars are available on the OECD 
public web site: 
http://www.oecd.org/document/60/0,2340,en_2649_34383_2073276_1_1_1_1,00.html. 

Participants 
 

 Thirty people attended the seminar on risk reduction through good container management, 
including representatives of: 

•  the pesticide regulatory authorities of Canada, Denmark, Germany, Hungary, Japan, 
Switzerland and the European Commission; 

•  the pesticide industry and container management scheme operators in Australia, Belgium, 
Brazil, Germany, France, and CropLife International (the international association of 
pesticide manufacturers); 

•  United Nations Food and Agricultural Organisation (FAO), 
•  German farmers; and 
•  public interest organisations (Pesticides Action Network-PAN UK). 

A participant list is attached as Annex 1. 

Scope and Structure of the Seminar 
 

 The purpose of the seminar was to: 
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•  identify key issues related to pesticide risk reduction through good container management; 

•  review existing regulatory and voluntary mechanisms which address these issues; 

•  review existing technical and logistical mechanisms which address these issues; 

•  consider barriers and opportunities; 

•  consider the economics and practicability of the identified mechanisms; and 

•  identify options for OECD, FAO and others to take further action on these issues.  

 The seminar was divided into two parts; a session devoted to presentations by governments and 
stakeholders, followed by a roundtable discussion among all participants. 

 Dr. Ralf Petzold, Federal Ministry of Consumer Protection, Food and Agriculture opened the 
seminar, welcomed participants and stressed the importance of good container management for 
reducing risk in agricultural pesticide use. His speech was followed by a presentation by the Chair on 
the context of the seminar, and the work of the OECD Working Group on Pesticide and the Risk 
Reduction Steering Group. 

 Copies of the presentations and papers developed for the seminar (are available at the 
password-protected web-site 
http://webdomino1.oecd.org/comnet/env/pesticid.nsf/Documents/Rrsg/$File/RRSG_Container_Mana
gement_Index.htm 
user name, work; password, sharing. 
/attached as Annex 2 -- to add later).  

 

Reviewing Existing Container Management Schemes (agriculture sector) 
 

 Government representatives of Canada, Hungary and United States presented the experiences 
with pesticide container collection and recycling schemes in their countries. In addition, a background 
paper was provided by Australia. Representatives of pesticide and recycling industries in Australia, 
Belgium, Brazil, France and Germany also presented their experiences. Also, representatives of FAO 
and PAN presented information on their work on container management in developing countries, with 
a particular focus on Africa. Brief summaries (organisation, logistics, types of containers collected, 
recycling/disposal options, financing, and policy context) of the reviewed container management 
schemes are presented below, supplemented by a summary of collection rates, charges/fees and costs 
in Annex 3. 

 A representative of CropLife International presented the findings of a recent worldwide survey 
of national associations on container management initiatives. Out of 56 respondents, 49 indicated that 
have an established container management programme (beyond ‘triple rinsing’), including schemes 
mandated by national legislation. The survey results showed that there are variations in the schemes. 
For example, dedicated recycling programmes are well established in North and South America, 
Australia and most of Western Europe. They are included in ‘main-stream’ recycling in parts of 
Western Europe (thermal recovery). Destruction (bury/burning in line with local law and 
recommended practice) are common in Africa and Asia. Also, there exist different financing 
mechanisms according to country. Pesticide industry is not the only players; most successful schemes 
are partnerships with national and local governments and farmers groups. Final uses for recycled 
plastic include fuel, thermal recovery, and products (e.g. fence posts). 

Australia 
 Who and how: Australia’s national container management scheme, “drumMUSTER”, is a full 
stewardship programme developed by the industry (Avcare Ltd., the National Association for Crop 
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Production and Animal Health and the Veterinary Manufacturers and Distributors Association), 
farmers (the National Farmers’ Federation) and local governments (the Australian Local Government 
Association). Launched in 1999, drumMUSTER is administered by an independent non-profit 
organisation, Agsafe Ltd., a fully-owned subsidiary of Avcare Ltd. Agsafe has entered into 436 
agreements with local governments which undertake the collections in their jurisdictions. It also runs 
a parallel programme for obsolete pesticides. 

 Policy context: The drumMUSTER programme is an example of co-regulation by industry and 
government. It is part of the country’s waste management policy based on extended producer 
responsibilities and waste reduction at source to minimise the amount of packaging materials going to 
landfills. Under an Industry Waste Reduction Agreement (IWRA) with the Australian government, 
agricultural and veterinary chemical manufacturers are allowed to charge a levy of AUD 0.04 
(EUR 0.024) per litre or per kilogram on most products sold in non-returnable containers to fund the 
drumMUSTER programme. Thus, the programme is ultimately paid for by farmers, in line with the 
polluter-pays principle. However the agreement to charge the levy required a special authorisation by 
the Australian Competition and Consumer Commission, as it would be considered to be an 
uncompetitive practice. 

 Results: In 2003, drumMUSTER collected about 35% of total containers sold (primarily 20L 
containers), which deliver nearly 70% of the total volume of agvet chemicals sold in Australia. 
Between 1990 and April 2004, over 4 800 collections of cleaned one-way containers (2/3 were 
recyclable plastic, rest was steel drums) resulted in 4.85 million drums removed from farms, 
representing over 7 300 tons of waste diverted from landfills. Most of the recovered material is 
remanufactured in to recycled products, with a small share reconditioned for reuse as agvet chemical 
containers. 

Belgium 
 Who and how: Phytofar-Recover administers Belgium’s national container management 
scheme. It was established in 1997 by Phytofar, the Belgian Association of Crop Protection Industry. 
Members are invoiced annually to finance the container management scheme, according to actual 
volume of packaging material they put on the market (at what rate?) 

 Phytofar-Recover handles primary packaging - packaging materials that are in direct contact 
with the product - exclusively for professional agricultural use. Annual collection period for industrial 
primary cans and packages from farmers and horticulturists take place from September to November, 
after the end of the spraying period. Rinsed containers are collected in transparent bags provided by 
Phytofar-Recover, separately for cans, and for paper and cardboard containers. The operation is 
divided for three types of pesticide users; i) farmers and horticulturists, ii) spraying companies, and 
iii) users of large barrels over 60L. Registered waste collectors are contracted for the collection of two 
types of used containers, hazardous and non-hazardous. The waste collectors are required to certify 
that the collected material is incinerated at authorised facilities with energy recovery or recycled. 
Phytofar-Recover also runs a biannual collection and treatment of obsolete pesticides. It also runs a 
smaller scheme in Luxemburg. 

 Policy context: In 1993, an eco-tax on containers of agricultural pesticides was introduced at 
EUR 0.124 (BEF 5) per packaged litre. However, an exemption was granted if a system of collection 
and treatment of empty containers were to be established, and the total collection reached the 
minimum of 80% of empty packing of pesticide products marketed during the year. This prompted 
Phytofar to establish a national container management scheme. However, this eco-tax was later 
abolished in 2003. The 1997 Agreement on Regional Co-operation Concerning the Prevention and the 
Management of Packaging Waste requires final user to hand in and those in charge of packaging to 
collect and recover packaging waste, in order to promote recycling and valorisation of the waste. 

 Results: In 2003, 483.36 tons of pesticide packages were collected, representing over 92% of 
the estimated total weight of containers put on the market that year. About 72.5% of the collected 
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container was non-hazardous, and the rest hazardous. The programme cost in 2003 (not including 
obsolete pesticides) was EUR 704 229. Cost per kilogramme has declined over the years. 

Brazil 
 Who and how: In Brazil, the collection and recycling of used pesticide containers started as an 
industry initiative, which was later reinforced by the introduction of a new law requiring farmers, 
pesticide distributors and producers to return, collect and recycle used containers. In 1993, Brazil’s 
national pesticide industry association (ANDEF) entered into a voluntary agreement with the 
Agriculture Ministry of the state of Sao Paulo and the sugarcane planters’ co-operative to launch a 
pilot container management scheme. Collected containers were taken to a small plastic recycling 
company. In the subsequent years, additional states joined hands with ANDEF to promote triple-
rinsing and to establish collection centres in strategic locations. By the end of 2001, there were 50 
such centres in Brazil. Meanwhile, recycling industry also grew. In December 2001, the National 
Institute of Containers (inpEV), a non-profit entity dedicated to manage the final destination process 
of empty pesticide packages, was established, bringing together Brazil’s pesticide industry, 
distributors, and farmers. 

 Policy context: In 2002, a law regulating the future of recycling entered into force. By then 
there was sufficient experience from the voluntary program of collection and disposal of containers 
begun earlier. The law requires farmers to practice triple-rinsing, return empty containers to receiving 
stations and keep the vouchers of package delivery and invoice of product purchase. Distributors are 
required to construct and manage receiving stations and implement educational programmes for end 
users. Pesticide manufacturers are required to provide transport, recycling or disposal services for 
empty packages collected at receiving stations, and change labels to include information about triple-
rinsing and returning the used containers. 

 Results: As of mid-2004, inpEV administers 160 collection centres. By the end of 2004, there 
will be about 250 centres, with the goal of eventually increasing the number to 350 – 400. In 1994 
there was just one small plastic recycling facility. By the end of 2004, there will be 9 recycling plants 
in Brazil. As of May 2004, the collection rate (in relation to those put on the market, in weight?) 
varied from state to state: 85% in the State of Bahia and 84.2% in Paraná, to 21% in Espírito Santo 
and less in some other states. (What is the national average collection rate?) In 2003, the total 
collection was in the order of 7 800 tons, representing a collection rate of xx%. About 95% of what is 
collected (in weight?) is recycled (plastic, metal, etc.) and the rest are incinerated. InpEV runs 
extensive awareness and education campaigns, including television advertisement and posters 
promoting triple-rinsing and taking back used containers to collection centres, with positive changes 
in farmers’ behaviours. 

Canada 
 Who and how: In Canada, the most common type of agricultural pesticide containers is plastic 
10-litre jugs. “Stewardshipfirst”, a voluntary pesticide container management scheme, is led by 
CropLife Canada, a national pesticide industry association representing manufacturers and 
distributors. It administers collection and recycling with matching funds from federal and provincial 
governments. Also, there is a levy to all pesticide manufacturers at CAD 0.54 (about USD 0.36) per 
container put on the market to fund the collection and recycling scheme. The total annual programme 
cost is CAD 4 million (USD 2.9 million). 

 Users take clean empty plastic containers to over 1 250 collection sites across Canada. Five 
contactors carry out the collection and shredding of used containers, which are then sent to three 
contractors for recycling. The granulated plastic is recycled into fence posts for agricultural use, 
highway guardrail posts, or used for energy. CropLife Canada also runs a parallel programme to 
address obsolete pesticides. 

 Policy context: Federal pesticide regulations require pesticide labels, for both agricultural and 
residential, to include directions on container management and disposal. For agricultural pesticides, 
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the labels indicate that the container is recyclable and should be returned to a collection centre. For 
residential pesticides, labels instruct the container to be disposed with household waste. Federal and 
provincial waste regulations stipulate containers of some pesticides to be treated as hazardous wastes. 

 Results: Canada’s container management scheme collects and disposes of 658 tons (annually?). 
In 2003, 5.4 million containers were collected, adding up to over 55 million containers since 1989. 
Today, producers across Canada collect on a voluntary basis approximately 70% of all containers put 
on the market. 

France 
 Who and how: Adivalor, a voluntary organisation that administers container management in 
France, was established by the French pesticide industry association, le Union des Industries de la 
Protection des Plantes (UIPP). Adivalor brings together agricultural organisations, pesticide 
manufacturers and retailers to collect and dispose of used pesticide containers in an environmentally 
responsible manner. 

 Responsibilities and costs are shared. Farmers are urged to properly rinse and store their 
containers and to bring them to 3 650 collection stations across France. Distributors are to 
communicate with their customers about how to dispose of their empty containers, and organise and 
control collection (bearing about 1/3 of cost). Producers of crop protection products are responsible 
for the transport and recovery of the containers (bearing about 2/3 of cost) in addition to providing 
scientific data regarding their products. Public authorities also contribute by providing subsidies. 
Collected containers are incinerated at cement kilns and incineration plants of the hazardous waste 
management companies with energy recovery. Adivalor also administers a parallel programme 
addressing obsolete pesticides. 

 Policy context: Regulations concerning crop protection product waste prohibit burying or 
burning, mixing of professional waste in household waste stream, and if hazardous require disposal at 
authorised facilities. Rinsed pesticide containers are classified as hazardous waste by law, but 
Adivalor is negotiation with the French authorities for possible revision of the classification. 

 Results: A national average collection rate of 25 % was achieved by in 2003, with varying rates 
(5-50%) among localities. Adivalor plans to raise the national collection rate to 50 % by 2006. The 
scheme collected 1 840 tons of rigid plastic containers in 2003. Compared with the 2002 total of 1 300 
tons, this represents a 41 % increase. However, the growth was lower than expected. One possible 
reason is the 10% decrease in the consumption of pesticides in 2003. In 2002, larger plastic containers 
holding 25 to 300 litres were collected by Adivalor for the first time. Previously, the scheme had only 
collected small plastic canisters with a maximum capacity of 25 litres. In 2003, the cost of the 
container management programme was EUR 2/kg of packaging material. 

Germany 
 Who and how: PAMIRA, a voluntary used pesticide container collection scheme in Germany, 
was established in 1996 by the Crop Protection, Pest Control and Fertilizer Association (IVA) 
following a few years of pilot projects led by the German crop protection industry. In January 2003, 
the management of PAMIRA was transferred from the Chemistry Business Promotion Corporation 
(CWFG) to the Corporation for the Recovery of Industrial and Commercial Plastic Packaging 
(RIGK), one of the four recovery companies already involved in PARIMA. IVA still maintains 
political oversight of PAMIRA. The industry finances the costs of PAMIRA according to the 
proportion of primary packaging material put on the German market. The distributors and retailers 
provide for the collection centres. 

 PAMIRA collects empty rinsed primary packages up to 60L in capacity. Farmers return rinsed 
primary packages, for free of charge, to 230 collection centres throughout Germany during a limited 
period (1-4 days) each year. At the collection centres, inspectors check returned containers to ensure 
that only properly rinsed ones enter the waste stream. If a container is deemed not sufficiently clean, it 
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is not accepted for free (the farmer either comes back once properly cleaned, or pays a fee for 
depositing the unclean container). They are shredded and transported to reconditioning plans to 
prepare the material for final disposal/thermal recovery in cement kilns, or for conversion into 
methanol. The plastic containers collected by PAMIRA are not recycled into new products as in 
Australia and Brazil. 

 Policy context: The collection scheme of PAMIRA is fully in line with the 1998 Germany 
Packaging ordinance (Verpackungsverordnung). As for the design of pesticide containers, several EU 
regulations apply including; Directive 91/414 on placing pesticide products on the market, Dangerous 
Preparation Directive (for use of chemicals), Transport Legislation, Packaging and Packaging Waste 
Directive (package design and disposal), and Severo II (warehousing). Most plant protection products 
are classified as hazardous for transportation, which requires UN-approved primary packs. Thus, 
packaging design must take into account all logistical aspects for all modes of transport, warehousing, 
application and the route of disposal of used (and rinsed) primary packages. On the other hand, 
properly rinsed and inspected used pesticide containers are classified non-hazardous and are plastic 
packaging, according to the European Waste Catalogue. Therefore, inspected empty containers are not 
classified under transport regulations. 

 Results: In 2003, PAMIRA processed and recycled about 1 547 tons packaging materials. This 
represents a national average return rate of 52%. The return rate varies across the country, ranging 
from 92% in Schleswig-Holstein to 13% in Rhineland-Palatinate. The cost of PAMIRA in 2003 was 
EUR 1 075/ton. 

Hungary 
 Who and how: During the 1970s and 1980s, Hungary had higher levels of pesticide 
consumption than today, generating 7 000 – 8 000 tons of packaging waste annually. There were 
routine collections and recycling of metal and glass pesticide containers. There was also a private 
enterprise which carried out the cleaning and recovery of plastic containers, but it was shut down 
(when?) due to contamination problems. Hungary started again with newly defined goals and revised 
regulation that clearly define division of responsibilities. In 2003, CSEBER, a non-profit co-
ordinating organisation for a national pesticide container management scheme was established by 20 
pesticide producers. 90 collection centres have been established. Recovery fees of EUR 0.04/litre (for 
2-25 litre containers), EUR 1.00/container (for 26-60 litre containers), EUR 2.00/container (for 61-
250 litre containers), and EUR 3.50/container (for those over 250 litre) are charged to 
members/manufacturers? Collected packaging materials are transported by 3 contractors and 
incinerated at 3 facilities with energy recovery. 

 Policy context: The Government Decree 94/2002 on Packaging Waste Management makes 
pesticide manufacturers and importers responsible for the collection, reuse and recovery of used 
pesticide containers through a designated co-ordinator, and sets the fees for used container recovery. 
The Ministerial Decree 103/2003 on Pesticide Packaging Waste requires farmers to practice triple-
rinsing, and hand over clean used containers to designated collection sites. CSEBER is required to 
keep record of its collections. 

 Results: CSEBER’s first collection in 2003 resulted in X containers (X tons of 
plastic/glass/metal?) collected, representing X% of pesticide packaging material put on the Hungarian 
market (600 tons as per an NGO survey). The 2000 Waste Management Act sets forth a target 
recovery rate of 50% of all packaging wastes by July 2005. The programme cost in 2003 was EUR 
720 000, most of which was for transport and recovery. 

USA 
 Who and how: Established in 1992, Ag Container Recycling Council (ACRC), a non-profit 
organisation funded by CropLife America companies and seven other affiliate members, carries out a 
voluntary pesticide container collection and recycling scheme in the United States. 
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 Final users bring rinsed empty plastic containers to collection sites, where they are inspected 
and accepted free of charge. Only non-refillable, high-density polyethylene (HDPE) plastic pesticide 
product containers for agricultural use are accepted by the ACRC. Four ACRC contractors grind the 
collected plastic containers into flakes, which are shipped to approved recyclers which produce non-
consumer products such as field drain pipe, marine piling, etc. The ACRC recycling scheme is funded 
by member dues based on the weight of plastic pesticide containers put on the US market (at what 
rate?). 

 Policy context: Federal pesticide regulations require labels to provide directions on container 
management and disposal. New regulations on container design and bulk containment are currently 
under consideration. Recycling and disposal of used pesticide containers are impacted by federal and 
state regulations that designate some pesticide containers as hazardous waste. State governments 
regulate open burning and landfilling of wastes, also affecting disposal options.  

 Results: The US container recycling scheme collects about 7 million pounds (3 175 tons) or 
about 10 million containers annually. This represents roughly 28 % of plastic pesticide containers 
used by US farmers each year (35 million). Since 1993, over 65 million pounds (29 484 tons) or about 
93 million containers have been recycled. Total annual programme cost is USD 3.9 million, of which 
over 80% is spend on container collections. 

Developing Countries (especially Africa) 
 General problems: Developing countries represent 25% of global pesticide use, but account for 
50% of pesticide poisoning, and over 70% of pesticide related fatalities. 70% are substandard 
pesticides (produced by non-members of CropLife), with 100 000 tons of obsolete pesticides. 
Pesticides used in developing countries are often more toxic and contaminated that those in OECD 
countries. 

 The use and economic value of empty containers in developing countries often leads to theft, 
sale and illegal trafficking. One has to put this in the local context: in Mozambique one large drum 
costs USD 50, which is approximately one months wage for a farm worker. Used pesticide containers 
are often smuggled illegally across the border for sale. 

 Also, poor education and information lead to poor management and handling on the part of 
users (and retailers). Typical problems include; i) incorrect storage of pesticide products (inside the 
home next to a sleeping baby, under the house where children and livestock have easy access), ii) use 
of empty containers for water and food storage (e.g. an empty pesticide container being used to draw 
water from a well), and iii) inappropriate disposal (e.g. burning or burying obsolete pesticides and 
containers in open field or a shallow pit). 

 Problems with container management initiatives: Quantities of used containers may be too 
small to justify investment in major recycling schemes in developing country settings, which may not 
have existing usable facilities. Used container recovery and recycling schemes must account for the 
value of empty containers in developing countries. 

 Role of governments, industry, and OECD countries: Developing country governments need 
to legislate for recycling, as voluntary initiatives may not be sufficient. They could also help provide 
the means for recycling. If one country alone cannot achieve economies of scale, regional solutions 
may be considered and negotiated. For example, PAN UK initiated talks with pesticide distributors in 
Mozambique with view to the distributors collecting the obsolete product and containers back from 
retail outlets (when they are providing new stock), centralising the material and then disposing of it 
properly, possibly at an appropriate facility in South Africa if a local alternative is unavailable. 
Governments and industry need to stress education and awareness enhancement for users (e.g. triple-
rinsing), and to remove the problem from users’ hands. Industry should provide recyclable containers, 
and also provide the means to recycle. OECD countries can provide good models for container 
management (reuse, recycling and disposal), and assistance and support to pilot initiatives in 
developing countries. 
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The Home and Garden Sector (the UK) 
 

 PAN UK presented their work in identifying container management problems and solutions in 
the home and garden sector in the UK. Knowing that 6 pesticide active ingredients were withdrawn in 
July 2003 representing 81 different products, they were concerned about improper storage and 
disposal of these withdrawn products and their containers. Often they remain in people’s sheds 
indefinitely, or are disposed of inappropriately. 

 PAN UK conducted national and local surveys which helped build a greater understanding of 
the problem. The results of a survey carried out in a region that has facilities for the disposal of 
household hazardous chemicals showed that; 56% household have obsoletes and containers requiring 
disposal, 52% will store indefinitely, 2.7% pour down the drain, 16% dispose along with other 
household waste, 74.7% would use a local authority disposal facility if they knew it existed, but 84% 
had no knowledge about the household chemical disposal facility of their local authority. 

 PAN took a lead in providing a solution for the disposal of home and garden products and their 
containers. They worked with the national government (Pesticide Safety Directorate), local 
government authorities, industry (Crop Protection Association), and the retailers of pesticides. Special 
emphasis was place on raising awareness of local authority employees who often did not know about 
the disposal service they provide, and retail workers so that they could better advise users about 
disposal options when they purchase products. They profiled best case examples of disposal facilities 
to encourage more local authorities to provide the service. PAN has also created the first database of 
UK disposal facilities. This is a resource that allows the public to find their nearest disposal facility 
and encourages households to dispose of pesticides and their containers safely. 

Other Stakeholder Perspectives 
 

 To complement the presentations from the perspectives of regulators and pesticide and 
recycling industries, a representative of farmers/growers and of NGOs contributed their views to the 
seminar. 

Farmers 
 From the perspective of a German farmer, safe handling and equipment cleaning are just as 
important as used container management in order to reduce risk from pesticide use. When switching 
between spraying on different crops, farmers clean the tank and spraying equipment before filling the 
system with a different pesticide formulation. Pesticide industry should consider containers and 
application equipment designs that are easier to clean and leave no washing residues. Examples 
include; smooth surface on the interior of tanks, shape of canisters that are easier to clean, and 
sprayers equipped with special washing nozzles or hand-held spray gun for cleaning of the system. 
Farmers also find rotation nozzle for canister washing to be very useful. 

 German farmers store empty canisters on their farms and bring them once a year to special 
collection centres. The PAMIRA programme is well known among farmers and distributors. It can be 
strengthened with user awareness and education programmes, for example, a “roundtable” to 
discus problems of the system every two years. 

NGOs 
 NGOs can be involved in the identification of problems and the development of solutions for 
container management. Often NGOs can supplement the perspectives a regulator may have, with 
anecdotes and case studies of ‘real life’ actions. In particular, NGOs can have access to information 
that government and industry cannot reach. They have skills in raising awareness of problems and 
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solutions, can provide important capacity building to both local NGOs and government, and assist to 
build collaboration with stakeholders through their involvement in projects. 

 NGOs are interested in working on container management issues and can address those in both 
agriculture and home & garden sectors, and in developing and OECD countries. 

 

Roundtable Discussion 
 

 After the presentations reviewing existing container management schemes and portraying 
perspectives of various stake holders, the floor was opened to all seminar participants for a roundtable 
discussion. They revisited the key characteristics of the container management schemes, logistical and 
regulatory frameworks and economic aspects. The participants identified several barriers and 
opportunities, and finally made recommendations for further work that would help further promote 
good container management in OECD countries as well as in developing countries. 

What is Container Management as a Risk Reduction Tool? 
 While the seminar’s main focus was the collection and recycling (the post consumption phase) 
of used agricultural pesticide containers of one-way or non-returnable types, the participants agreed 
that good container management for pesticide risk reduction involves the entire product life-cycle: 

i) product formulation and container design; 

ii) distribution; 

iii) use, handling and cleaning (e.g. triple-rinsing of containers, application equipment); 

iv) collection; and  

v) re-use, recycling or disposal. 

Phases i) and ii) are under the control of pesticide manufacturers and distributors, phase iii) 
farmers/users, and phases iv) and v) are handled by operators of container collection and recycling 
schemes. Key issues identified for each of these phases are summarised below. 

 Design: Pesticide manufacturers can make a difference in both pesticide formulation and 
container design that are safer, and easier to handle and to clean. Container design must be 
appropriate depending not only on user and mode of application, but also on formulation. Container 
design contributes to risk reduction when they are designed for “pourability” to minimise dripping 
and splashing, and “cleanability” for easy residue removal and rinsing. Some formulation 
characteristics can minimise residues on containers. A study by the Packaging Expert Group of the 
European Crop Protection Association (ECPA) showed that triple-rinsing and pressure rinsing remove 
over 99.99% of the original content from containers with superior “rinsability” and “drainability”. 
Concentrated formulas as well as water-soluble packages (often for solid formulations) and 
refillable/returnable/multi-trip containers lead to fewer used containers to dispose of. Container 
should be suitable for ecological recycling and disposal (e.g. water-soluble bags), while also being 
robust to prevent leaks during transport and storage. One-way or non-returnable containers are the 
types most widely covered by the container management schemes. 

 Handling/cleaning: Triple-rinsing by farmers and other users has been identified as a key for 
successful container collection and recovery schemes. Safe handling also includes proper storage, 
product preparation and application. Equipment-based solutions, such as sprayer design, also 
encourage safe handling and proper cleaning. Most of the container management schemes place 
emphasis on awareness-raising and training of users and retailers/dealers to promote safe handling and 
proper cleaning/triple-rinsing (e.g. Brazil). 
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 Collection: Collection and removal of used containers (and obsolete pesticides) from farms and 
other users represent significant risk reduction. Especially in the developing country context, taking 
them away from users minimise exposure and unsafe storage. The reviewed container management 
schemes carry out the collection through distributors and retailers (e.g. France), private waste 
management contractors (e.g. Belgium), as well as local governments (e.g. Australia, UK home and 
garden products). 

 Recycling/re-use: Recycling (and valorisation) of used containers includes several options 
including energy/thermal recovery through incineration (e.g. France, Germany) and new 
material/products (e.g. Australia, Brazil, Canada), depending on technical and economic feasibility. 
The majority of recycled products for the schemes reviewed by the seminar are plastics, made into 
fence posts, construction material, etc. Technical issues include safety (avoiding cross-
contamination), requiring comparative risk assessment of different options. Economic considerations 
include relative material prices (virgin vs. secondary/recycled) as well as the cost of technology. 
Some of the container management schemes are involved in research and development to explore safe 
low-cost technological options. Concern was raised as to whether recycled plastic market would be 
saturated if new product options are not identified. 

 Disposal: The collected containers under most of the container management schemes reviewed 
by the seminar are reconditioned for reuse, recycled into new material/products, or incinerated with 
thermal recovery. However, the global survey by CropLife showed that destruction by burying or 
burning “in-line with local law and recommended practice” are common in parts of Africa and Asia. 
Some participants questioned whether such local law and practice are in line with the International 
Code of Conduct on the Distribution and Use of Pesticides (FAO). Most reviewed schemes address 
collection and disposal of obsolete pesticides (mostly through incineration) in parallel along with 
containers. The participants agreed that used pesticide container management need to be put it in the 
policy context of general waste management, i.e. minimising waste (source reduction) while 
maximising re-use and recycling/“valorisation” before disposal/destruction. 

Regulatory Actions vs. Voluntary Schemes 
 The reviewed schemes include those where participation in container management programmes 
is legally required for all players (e.g. Brazil, Hungary), those that are purely voluntary industry 
initiatives (e.g. Canada, USA), and those based on a mix of regulatory and voluntary actions (e.g. 
Australia, Belgium, France, Germany). The group debated whether pesticide container management 
should be mandatory or voluntary. There was a general agreement that in OECD countries, voluntary 
schemes work in many places, and mandatory approach can supplement if and where necessary. 
However, in non-OECD countries, regulation may be more necessary, supplemented by voluntary 
measures and strong training and awareness raising programmes. 

 In this context, the group summarised who should act or take the lead in which area of 
container management (product design, labelling, transport, obsolete stock, waste disposal). 

 Government: legislate hazardous waste management; set standards (environmental, safety) and 
enforce them; make it mandatory for all stakeholders –if necessary- to contribute to container 
management schemes (especially to address free-rider problem of non-paying manufactures); 
introduce incentives (e.g. tax exemptions if participating in or contributing to container management 
schemes, support for industry research and development). 

 Users: comply with standards for use/handling of pesticide products and containers (triple-
rinsing); voluntarily participate in container collection schemes. 

 Industry: organise and finance voluntary container management schemes even where not 
legally required; fund research and development in improved product and container designs and new 
recycling options; actively promote user awareness and education. 

 Distributors/retailers: participate in voluntary measures to receive used containers brought 
back by users; participate in user awareness initiatives. 
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 NGOs: provide information and awareness campaigns for users about sound use and 
management of containers. 

The above summary brought out the importance for all stakeholders to play a role in user education 
and awareness campaigns, particularly NGOs. 

Economic and Financial Aspects 
 All schemes reviewed by the seminar are financed by the pesticide industry through levy or 
contribution paid by pesticide manufacturers according to the share or amount of packaging material 
they introduce to the market. Retailers also contribute in some cases (e.g. France). This is in line with 
the principle of extended producer responsibility. Ultimately, the cost can be passed onto consumers 
through higher prices. One notable exception is the Australian scheme where levy on containers is 
paid directly by farmers. This could be considered to be in line with the polluter-pays principle. 

 The container management operators are working to lower their operating costs. Transport and 
treatment assume an important share of operating cost for most schemes reviewed. The fees/charges 
and costs reported for the reviewed container management schemes are summarised and converted for 
comparison in Annex 3. 

 The seminar brought out an interesting fact that the incineration cost borne by the schemes 
varies significantly: some schemes have to pay to have the waste incinerated (e.g. Australia), while 
other schemes are paid by incinerators/cement kilns for the input as fuel (e.g. Germany). The group 
agreed that further examination of the cost structures of container management schemes and 
prevailing costs of recycling and disposal options would be useful. 

 In developing countries, the value of used container must be kept in mind when designing any 
container management initiatives. Deposit-refund schemes would add an incentive for users to bring 
back used containers to collection sites. 

Barriers and Opportunities 
 The group identified the following issues as barriers to successful container management 
programmes. In turn, they signify what opportunities exist for improving container management 
schemes. 

 Classification as hazardous waste: Whether used pesticide containers are classified as 
hazardous or not makes a substantial difference in logistics and costs of transport, 
recycling/valorisation and disposal. In Germany, the authorities and industry consider properly 
cleaned empty pesticide containers to be non-hazardous, while in France they are classified as 
hazardous. The French container management operator is currently in negotiation with the authorities 
to see if this barrier could be removed. If used containers are to be classified and handled as non-
hazardous waste, risks need to be sufficiently minimised. 

 Free riders and lack of funds: Several container management operators sited the problem of 
free-riders who do not contribute in financing their schemes, posing a threat to the sustainability of 
their operations. Such free riders are reported to be generics producers. Enlisting non-contributing 
pesticide manufacturers into the scheme would increase financing and enable expanded coverage. 

 Lack of incentives: Deposit-refund mechanism may be considered to provide incentive for 
users to bring back used containers to designated collection centres. Eco-tax exemption for pesticide 
manufacturers participating in collection and recycling programmes (e.g. Belgium) would give a 
strong incentive to organise or participate in such efforts. 

 Lack of government support: For container management schemes in some countries, lack of 
government support and acknowledgement was sited as barriers. Governments could help by 
regulating certain aspects of container managing (e.g. obligating users to practice triple rinsing, and 
manufacturers to participate in container management). Several initiatives have local governments as 
key partners providing logistical support (e.g. Australia, UK home & garden sector). Subsidies may 
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be considered to help initiate and maintain container collection and recycling programmes until they 
achieve economies of scale. 

 Lack of capacity: Especially in developing countries, lack of capacity and awareness among 
stakeholders (users, industry, distributors and regulators) was sited as a barrier to achieving risk 
reduction though container management initiatives. Technical assistance and training as well as 
information on what works/best practice are much needed. 

 Complex legal and institutional set-up: Some container management scheme operators sited 
complexity in legal and institutional structure and “red-tape” as a barrier faced in their operations. 
Most of the reviewed schemes are partnerships involving a range of players, which is a key to success 
but can pose a challenge with institutional and contractual arrangements. 

 High cost of incineration: Prevailing market structure and cost of incineration impact the 
operating cost and sustainability of container management schemes. Cost of incineration varies 
significantly (ranging from positive to negative) by location and country, as discussed above (under 
Economic and Financial Aspects). 

 

 The participants identified opportunities for improving container management and made some 
practical recommendations: 

•  combined management of containers and obsolete stocks (e.g. France, Belgium) can be a 
good example for developing countries;. 

•  enlargement of the scheme to include empty containers of other agricultural products (e.g. 
fertilisers) could contribute to economies of scale (but low product prices make it difficult to 
justify the cost of collection and recycling schemes); 

•  using more of the existing/other waste management capacities where appropriate (e.g. join 
forces with other container/packaging material recycling operations or disposal facilities); 

•  setting realistic waste reduction goals and targets; 

•  developing clear performance indicators to measure the public benefit in real and transparent 
terms; 

•  developing new markets for recycled products; and 

•  more research and data gathering. 

 

Next Steps 
 

 The group considered what OECD and others could do to promote pesticide risk reduction 
through good container management. In this regard, the following areas were identified as possible 
next steps: 

i) exchange information and experiences; 
ii) publish information on good (bad) practice (for use by developing countries also); 
iii) publish data on pesticide waste (i.e. container collection/management); 
iv) study both ongoing waste management and good agricultural practices; 
v) examine the economics of container management: cost structure, how to lower cots/raise 

efficiency. 
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 The seminar participants agreed that good container management is an effective tool for 
pesticide risk reduction: it improves occupational health and environmental practices through 
increased material recycling and energy recovery.
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Annex 3 
 

Used Pesticide Container Management Schemes: 
Collection, Rates, Charges and Costs 

 
Country 
(scheme/ 

operator name) 

Collection 
(weight, 
2003) 

Collection 
rate 

(2003) 

Charge/levy/fee Reported cost 
/conversion into EUR or 

USD/ton* 
Australia 
(drumMuster) 

? 35% AUD 0.04 
(EUR 0.024) per litre 
or per kg 

Cost of processors(for 
compacting or plastic 
recycling?), AUD 250-400/ton 
(EUR 205-328/ton) 

Belgium 
(Phytofar-
Recover) 

483 tons 92%  total cost EUR 704 229 (2003)/ 
divided by 2003 collection of 
483.36 tons gives 
EUR 1 463/ton. 

Brazil 
(inpEV) 

7 800 tons ?   

Canada 
(CropLife 
Canada) 
 

658 tons 
(2003?) 

70% CAD 0.54/cont. (about 
USD 0.36/cont.) 

total annual cost = CAD 4 
million (USD 2.9 
million)/divided by total annual 
recovery of 658 tons(?) gives 
USD 4 407/ton. 
 

France 
(Adivalor) 
 

1 840 tons 25%  EUR 2/kg packaging material 
(2003)/ EUR 2 000/ton 
(incineration cost is 
EUR450/ton) 

Germany 
(PAMIRA)  

1 545 tons 52%  EUR 1 075/ton (2003) 
 

Hungary 
(CSEBER) 

? ? EUR 0.04/litre (2-
25litre containers), 
EUR 1.00/cont. (26-60 
litre), 
EUR 2.00/cont. (61-
250 litre),  
EUR 3.50/cont. (>250 
litre) 

Total cost EUR 720 000 
(2003)/ divided by 2003 
collection of xx tons gives 
EUR ??/ton 

USA 
(ACRC) 

3 175 tons 28%  total annual cost= USD 
3.9 million/ divided by total 
annual recovery of  
7 million pounds (=3 175 tons) 
gives USD 1 228/ton 
 

 

*NB: The reported cost figures are assumed to be based on total programme cost including operation 
(labour/inspectors, transport, treatment/disposal), management, publicity and communication. Some 
of the reported cost figures may not be comparable if cost items included in the total are not the same 
(e.g. excludes management or publicity costs). The unit conversion is for the purpose of rough and 
crude comparisons in terms of cost per ton, and need further refining by equalising the reported costs 
to make them comparable. Proper analysis would require further information on the operational and 
financial details of the container management schemes, economics of the recycling markets, etc. 


