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Abstract

The oceans of our world are increasingly imperiled by a multitude of threats, and one of the most prominent dangers comes from plastic litter.  Ensuring the safety of our marine habitats requires that we dredge the proposed solutions of the day, asking where we should apply our efforts and energy.  One of the sectors with the greatest potential for wide-reaching change is source-reduction at the production level, but how does one create and support source-reduction?

A mainstream philosophy which has evolved over the last two to three decades in response to this inquiry is “Extended Producer Responsibility” legislation (EPR).  Understanding how EPR may help reduce marine litter requires understanding how EPR has played out in real-life situations.  From these examinations and current research on EPR policy applications, we may begin to extrapolate what has and has not worked throughout the world, and how it may apply to the American situation.  

For the purposes of this paper, existing research on EPR was collected with the intent of examining global examples.  Focus was drawn to three different levels of governmental organization implementing EPR, looking at the California Bottle Bill, Germany’s Green Dot System, and some of the progress made within the EU.  Policy advice and general guidelines for EPR were highlighted and examined in light of their potential within the U.S. 

Public Policy Options for Reducing Packaging Waste

For the last three decades, governments around the globe have employed diverse policies addressing various aspects of the packaging waste problem. While reducing litter has been consistently identified as a common priority for packaging waste, the specific approaches have been far from homogeneous in form. Policies often overlap, and coexist within different levels of government, so that a national government with a product-specific fee may have a state, province, or city with a ban.  Some governments will utilize completely different approaches for addressing seemingly similar packaging waste problems. Or, states may feature deposit-return schemes which are not utilized by the nation as a whole.  

Despite the multiplicity of government approaches, some guidance has been provided by previous research.  In 2002 OCED - or Organisation for Economic Co-Operation and Development - published, “Towards Sustainable Household Consumption”, a paper outlining consumption practices and policies for OCED Member countries.  The paper noted that, “Municipal Waste Generation continues to grow in OCED countries despite a significant expansion in waste recycling.  Packaging and organic waste are priority areas of concern.”
  The paper recognizes that source reduction is a necessary focus within this area, surveying the innovations with which governments have responded.  Outside of environmental education, these innovations may be separated into regulatory tools and economic instruments.   

Regulatory tools include environmental standards for waste management, EPR, mandatory recycling systems and product labels, whereas economic instruments include taxes and fees on waste generation, and deposit-refund schemes.
  Most of these tools contain variations themselves, and sometimes overlap.  For instance, environmental standards are varied in the form they assume.  One example is Korea, where excessive packaging is being addressed in over-sized boxes. Standardized boxes are common in packaging, often resulting in excess void space for smaller products in larger boxes.  Legislation has now mandated that processed foods cannot have more than 15% void space within a package, nor more than two layers enclosing an item.
  In contrast, Standards Australia was requested by the Environment Protection and Heritage Council of Australia to develop standards for degradable Plastics in October 2003.
  As such, materials, designs, and particular products may have various standards applied and set by national or local government.  

Bags See Fees, Bans, and MOUs

Specific items have also been banned by different governments.  China banned the use and production of disposable expanded polystyrene food containers as of 2000.
  Cities within the United States have seen similar bans on expanded polystyrene food containers, such as Portland, OR in 2002; Malibu, CA is considering the same ban this very year.
  In 2003, Taiwan banned disposable plastic tableware as well as plastic bags;
 Kenya, Rwanda,
 Germany, Sweden, and 30 towns in Alaska,
 are some additional notables which have banned the bag.

Plastic bags have also been seeing fees as of late; Taiwan imposed fees in 2001 before they instituted the more recent ban.
  Scotland, as well as the cities of Ottawa, Ontario,
 and San Francisco, California are all currently considering a fee on plastic bags, following the exemplary performance of similar legislation in Ireland, Denmark and Switzerland. 
  Ireland has seen a drop of 108 million plastic carrier bags used annually in the country since the fee was imposed in March, 2002, simultaneously generating revenues of 13 million Euros.

MOUs, or memorandums of understanding, have also been advocated by some, though this topic was not overviewed in the OECD 2002 report.  The U.S. Geological Survey Describes MOUS as, 

…an area of mutual interest or concern that may be addressed cooperatively by two or more agencies or organizations. MOUs generally do not include specific information regarding detailed scope of work or the exchange of funds or human resources. An MOU may address cooperation that ranges from a single state to activities at multi-state, regional, multi-regional, national, or international levels.

MOUs generally represent a compromise between political actors and industrial representatives.  Usually, a political actor - who sees environmental goals potentially impeded by industrial interests - will propose altered production or manufacturing activity in exchange for less stringent political actions.  MOUs are another tool which is being explored in the context of plastic bag litter.  For instance, in Los Angeles, California, councilmember Ed Reyes mentioned aspirations to meet with plastics manufacturers and grocery chain representatives in a partnership to help with bag clean-ups and recycling programs.
  

Similar ventures have had positive effects in Australia, with the National Packaging Covenant managing the impacts of consumer packaging since 1999.  The Covenant, recently revised in 2004, is a voluntary co-regulator developed and implemented by the government and stakeholders in the packaging supply chain.
 In 2003 the Environmental Protection and Heritage Council (EPHC) for Australia challenged retailers to reduce the number of plastic bags issued by 20% by 2004 and 50% by 2005.
  A report issued in March of 2005 on their progress reported a rough 20% reduction in the first year.  While some doubts remain about continued progress, the report validates the ability of industry to achieve some environmental targets.
  

In fact, all of the tools overviewed in the OCED 2002 report and researched in current policy applications, have potential positive benefits, including those not discussed in this paper - such as mandatory recycling systems, PAYT (Pay-as-You-Throw) programs, and eco-design.  However, the question remains, does EPR lead to source reduction?

Extended Producer Responsibility

Extended Producer Responsibility (EPR) refers to a policy approach whereby manufacturers are accountable for their products’ impacts.  This responsibility may span the entire product lifecycle, though policies tend to focus on their ‘end of life’ and require take-back, recycling and/or safe disposal.
  The term was coined in the early 1990’s by Swedish Professor Thomas Lindhqvist, though its nameless incorporation as a policy began much earlier.  Better K. Fishbein, a respected author on the subject of EPR, suggests that EPR policies share three common features: 

1. They extend [producer] responsibility to the post-consumer stage.

2. The responsibility of the producer is always physical and/or financial - producers either physically take back and recycle their own products or pay a third party to do so.

3. Guidelines (usually set by government) require specific recycling rates, define what counts as recycling, and require data collection and reporting. 

…in theory

Generally, the aim of most enacted EPR policies is to shift the responsibility of who pays for packaging and product waste, and when it is paid for.  It relates to the economic support and general health of a nation by addressing the concepts of responsibility, incentives for manufacturers, and directing the choices of consumers appropriately. 

Product packaging is often perceived as “free” to consumers: when they buy coke, they focus on the product consumed (the liquid) as opposed to its packaging (the container).  When consumers buy a “to-go” product, such as a burrito, or ask for a “take-home” container at a restaurant, they often perceive that these wrappings are free.  However, these items are not free - governments fund waste hauling and litter clean-up, managing an expansive infrastructure and environmental mitigation efforts.  These expensive operations are funded by taxpayers, but people often fail to make a connection between a product’s packaging and their pocketbook because they pay for these items separately.  In the mean time, manufacturers get a free ride when it comes to product design; they are rarely forced to address the effects of their products and packaging as this dross is conveniently collected by the government.

EPR is founded on the obligations of producers, and seeks to integrate the negative external costs of products into the products themselves.  Contemporary international opinion is that product responsibility - while inherently shared by multiple actors - is best when focused around one entity.  In addition, policies should be incorporated which center on environmental accountability at the design phase of products, not oriented around their eventual repercussions in society.
  As producers have the greatest control over the substance of their products, it is logical that they assume partial or full responsibility for what they design.

Extended Producer Responsibility is a market-based approach to environmental protection and resource conservation, requiring manufacturers to internalize the environmental externalities of their products and packaging, and using financial signals to motivate changes in materials, product design, and/or product price.
 

…in practice

While EPR is based on sound theory, its ideal application has been hampered by the real world of interest group politics and compromise. Today, what we have to show as actual ‘EPR’ policies in place is several different legislative models, each with its own degree of success.

Actual lifecycle environmental and societal costs can be difficult to pinpoint. For that reason, most EPR policies focus on waste management costs, as it is easier to measure and observe.  Overall, EPR policies have been applied to a wide array of products, including general categories such as packaging and pharmaceuticals, as well as specific categories such as plastic bottles, drink containers, computers, batteries, cell phones, sundry electronic waste items, oil, and tires.  

The spectrum of ‘environmental’ policies which include EPR elements is also wide, including deposit-refund programs, required recycling levels (rates and dates), mandated refillables production, packaging/product take-back systems, fee-based recovery systems, voluntary initiatives, Producer Responsibility Organizations, environmental levies, leasing arrangements, governmentally managed systems, and governmentally regulated systems.  

Making the Case: Bottles (Deposit-Refund Systems)

Bottle bills, which have now seem so natural in California, are not often the first subject that leaps to mind for EPR, as it is a political phenomena that has largely taken off in the last decade. However, any assessment of the affect of EPR with source reduction and litter would be sorely lacking without understanding deposit-refund systems in general, and California in particular.  

Deposit refund-systems began gaining ground in 1960 when the Netherlands established minimum deposits for beverage containers.
  Since then, the system has spread and transformed.  In 1970 British Columbia became the first North American jurisdiction with a mandatory deposit-return program for beverage containers (soft drinks and beer),
 followed soon by Oregon in 1971 as the first state in the U.S. with this system.  By 1987, over one quarter of the American population, spread throughout ten states, had enacted similar legislation.
  

In general, bottle bills reduce waste, litter, and are a beginning step in the right direction of wise waste management policies.  Granted, more than one author on the subject has acknowledged that recycling is not the lone goal of EPR.  However, using recycled products reduces the use of virgin material and reduces the amount of waste produced in a given year; it is, “a catalyst for more sustainable product design”.
  A beverage container recycling study
 reported that states with container deposit laws recycled an average of 299 more containers (at a total of 490) per capita that non-deposit states in 1999.
  Not only does such work represent less material going into landfills, but numerous state studies also show it results in less litter.  One example would be New York, who found that their deposit law reduced beverage-container litter by 70% to 80 % and total litter by 30%;
 similar percentages have been reported in other states.
  In addition, reports have shown reductions in the marine litter levels of these containers.  For instance, 1995 waste characterizations of litter collected on the beaches of Maine, Massachusetts, and New Hampshire found, respectively, 30, 60 and 280 bottles for every mile of beach.    Maine and Massachusetts have seen modest reductions over time, both in bottles collected and overall litter, while New Hampshire has seen increases in both through the years.
 The study attributed the wide gap of containers collected to bottle bills, as Maine and Massachusetts have bottle deposit/refund laws, while New Hampshire does not.
 

California Dares to Differ

However, traditional bottle bills within the United States are questionable examples of EPR, as the money changing hands goes between distributors and retailers and customers and does not target the producer except that it increases their product prices to at the point of sale. California’s bottle bill (AB 2020) differs in that it is an excellent example of EPR legislation whose design makes good on its theoretical aims.  It varies from other states in that the deposit-refund system overlaps with a form of EPR, an advance-disposal fee system.
  AB 2020 was the first advanced disposal fee system, predating the German green dot system (which was initially a flat fee), and required that beverage manufacturers pay a “processing fee” (the advance disposal fee).  This processing fee is calculated as the difference between a container’s scrap value and the cost to recycle that container.
  As such, it provides an incentive for manufacturers to engage in a system of production which:

 1) Increases the price and amount of scrap material they retrieve and

 2) Increases eco-design.  Incorporating design-for-recycling in this case would include thinner bottles, reduced use of composites, increased consideration to recyclability, and so forth.  It becomes the producer’s best interest to follow ecological design and support recycling.  

AB 2020 stimulated the plastics industry to set up an institution to further recycling of its low-retrieval-rate containers.  The Plastic Recycling Corporation of California, the PRCC, is a private, non-profit corporation which was established to inform the public of, and aggressively promote, plastic’s recyclability.  PRCC also purchases and re-sells recovered plastics to help encourage the recycling industry.  All these efforts increased the scrap value of their product material,
 hence lowering the processing fee they would have to pay for every container sold.  The birth and functions of the PRCC demonstrates the effectiveness of AB 2020 as an EPR bill, as it mandated financial involvement, and incited increased attempts on the part of industry to promote physical recovery for their own product waste.  In addition, EPR was implemented in a bill form that has a history of reducing waste and litter levels.  However, has there been a demonstration of source reduction as well?  

California and Waste Prevention

Although source reduction and the implementation of deposit-return and advanced disposal fees for beverage containers have been occurring in the same time period, it is difficult to assert absolute causality.  However, there is little evidence that container designs were unaffected by the legislation, either.  Several examples of source reduction began in close proximity to these laws.  For instance, the EPA notes that since 1977, 250 million pounds of plastic has been kept out of the waste stream every year because the weight of 2-liter plastic soft drink bottles decreased from 68 grams to 51 grams.
  Historically, these bottles were composite constructions featuring a thicker #2 HDPE plastic bottom and a #1 PETE body. 

 In fact, prior to the California bottle bill, two-liter containers were one of the few made of PETE at the time.  Increasingly since then, non-composite PETE and HDPE containers have become the norm for single-serve plastic bottle.  It is not surprising that these plastic types have moved to the forefront, as #1PETE is known for its clarity and durability among plastics, as well as its utility for re-molding with available, cleaner volume recovery.
  With PETE bottles and other packaging alterations, designers were producing containers that were more recyclable and which avoided double processing fees for composite forms, hence lowering the overall fee they would be assessed.  Some innovations such as the “plastic can” with an aluminum top faded from view, presumably from higher cost assessments, although some have recently re-appeared, confusing recyclers and recycling handlers alike.

Traditional cans have fared well with source reduction in the same time period.  Although Coca-cola has been repeatedly criticized lately for its lag time to incorporate recycled plastic in its containers, it has done well with its single-serve aluminum cans.  In fact, the company was highlighted in national studies by the EPA for its source reduction with aluminum cans throughout the years.  Efforts outlined in the study point to decreasing the weight of one end, shaving over 4 millimeters off the necks, and reducing the sidewall thickness. Company efforts have led to a 41% source reduction of the container.

Overall, because data collection and methods for measuring source reduction at the time the legislation was implemented were not standardized, it is difficult to determine how much of this was inspired by the legislation.  Also, it is difficult to separate the motivations, stimulation, and actions of various manufacturers.  Source reduction often leads to economic benefits, so manufacturers may pursue it independent of political influences.  Measuring source reduction may also lead to emphasis being placed on the wrong variables.  For instance, there is often an emphasis placed on the weight of a material as opposed to type, so switching from heavier wood to lightweight plastic may be considered source reduction by some U.S. standards, ignoring the ramifications of converting to a material that may be less recyclable.  

In summary of this EPR example, the California Bottle Bill, demonstrates the effectiveness of this type of legislation on matters of waste reduction, litter reduction, and increased recycling, with financial accountability directed away from government and towards producers.  While there are examples of source reduction occurring in a similar time frame to the California bottle bill, other case studies need to be evaluated to lend credence to the claim of EPR causing waste prevention among cities and nations.  

What is Deutschland Doing?

The Duales System Deutschland (DSD) system, also known as, “The Green Dot System”, has persisted through much international scrutiny to the present day, resulting in increased recovery, recycling, source reduction, and the foundation to a system which integrates producers, to a degree.  Similar infrastructures have been adopted in other countries and have room for improvement, though that does not mean that the achievements of the DSD or its counterparts should be negated.  Instead, the history of the DSD may be traced to see where this EPR scheme has floundered and where it has flourished, allowing for comparisons with other systems. 

In 1989, Germany’s former Environment minister, Klaus Töpfer, proposed a law requiring that all producers and retailers take back transport and sales packaging.  However, the law gave an optional way to comply: industry could set up a third party to collect and sort the packaging.  The following year, 600 companies joined together to organize the “Duales System Deutschland” (DSD), which began to collect transport packaging in 1991.  By 1992, a parallel waste collection system was in operation and also collecting sales packaging;
 by 1995 the system was serving almost 100% of German households.

The DSD works by a licensed recycling system fee and it has worked well, both for specific industries and packaging overall.   System participants are identified by a “green dot”; manufacturers of packaged products and packaging itself pay a fee to the DSD.  The fee licenses them to affix the green dot to their product, which signals consumers that it is part of the DSD collection system and should be disposed of in their collection bin.  The DSD has a network of more than 400 municipal and private waste haulers who collect and do the sorting throughout the country, with their contracts paid for by the system fees.
 Over 19,000 licenses have been issued to producers, with fees tiered according to the weight of the product (and later on, the material type),
 encouraging companies to incorporate lightweight, pared down, and recyclable packaging.
  Theoretically, these fees cover the cost of collection.  

Results of the program had immediate effects, especially in source reduction with lightweighting, product innovation, refillables, and increased use of recyclables.  The steel can industry nearly halved the material needed for cans; refillable-containers were used for milk, fabric softner and motor oils, and innovative packaging designs arrived such as impermeable, edible “waffle” packaging for yogurt cups.
  Unessential packaging elements, such as toothpaste boxes, were eliminated, while concentrates became more emphasized.  Producers shifted away from plastics, especially PVC and composites, because these materials had less recycling potential and made them less economical than their paper/board substitutes.
 

Following the German Packaging Ordinance of 1990, recycling rate capacity and collection levels for all materials increased, while the packaging amounts which individuals had to deal with decreased.  For instance, Germany’s recycling capacity for plastics increased from 20,000 tons in 1990 to 500,000 tons in 1997.
  Between 1993 and 1996, packaging recycling increased from 52% to 84%; plastic packaging recycling increased to 68%.
  Other studies have slightly different rates cited, depending on the variables examined, but most give packing decreases given are between 10-15%.  Between 1991 and 1995, German packaging waste decreased by 14 %, while the U.S. packaging rate simultaneously increased by 13%.
  By 2000, the rate decrease cited was at 17% since 1991.

Despite these gains it should be noted that the German DSD program, while showing progress with waste reduction and prevention, has not been, nor currently is, a totally satisfactory system.  Previous advances have slipped somewhat since 2000, and the program had many criticisms and flaws at the outset which have not yet been entirely resolved.  Collection levels in 2003 were down somewhat from 2002, decreasing 5.2% from 6.32 million metric tons to 5.99 million metric tons.  Glass collection levels are dropping from conversion to PET plastic bottles, although costs paid by producers dropped a little as the efficiency of the DSD recycling system has increased.
  Also, while this system has stopped the growth in German packaging for now, the same programs have not been as successful in the EU as was initially hoped for.  This last aspect  is covered in more detail later, though.

Hurdles in the Race: Money

The dawn of the DSD system saw many hurdles, with recovered items not going all the way through recycling processes, “feedstock-recycling”, misinterpretation of the green dot, difficulty with the chemicals industry, free-riding and late-payments, as well as overload and complication with plastics handling.  

The biggest problem at the outset was the economic situation, complicated by fees, plastics, and contamination.  Within one year of beginning their packaging collection, it was announced that the DSD was nearing bankruptcy.  Over half the signatories into the green dot program were either late with their payments or were “free-riders” (they failed to pay at all, but still benefited from the system), seriously eroding the DSD’s available income.  Also, Germany’s plastic recovery was four times what was estimated in 1992, at 400,000 tons, requiring storage until infrastructure was established that could take in that much waste.
  In addition, the contamination costs of non-recyclable and dirty products entering the collection stream had not been taken into account when setting fees.  By the end of 1993, direct government intervention and financial assistance by all partners, along with a re-structuring of the DSD board and shareholder structure, managed to save DSD -  and also allowed them henceforth to collect their license fees in advance.
  

Despite some recent small reductions in fees, many environmentalists have claimed that the cost of the system is too high.
  In 1996, the system cost $2.2 billion for 5.5 million metric tons of recovered material.  This is the equivalent of $356 per ton, and evens out to $28 per person annually.
  This amount is considerable, seeing as an OECD report released in March 2005 covered estimations of cost and benefits of various waste prevention and handling programs.  In Germany, 2005, the total cost tabulating external, private, and energy gain costs ranged from $52-100 for trash to go to landfills or incineration.
 

However, the cost of landfilling per ton, and the cost of the system overall, is an incorrect gauge of economic implications.  The cross-over in processing options, hard-to-quantify variables, and the economic gains of the DSD confuse easy answers on what is financially optimal.  Some recycled material already goes through incineration in Germany, so it is hard to separate out the costs of incinerating “trash” from incinerating recyclables.  Also, the numbers do not account for the potential cost increases if all collected recyclables were suddenly dumped in landfills.  Moreover, it is difficult to account for the avoided costs of increased litter in municipal collections, ocean clean-ups and environmental mitigations, etc.  To balance the view that the green dot program is costly, it should be noted that recovery has continued to increase since that time, and costs have (as noted before) recently decreased.  In fact, DSD customers paid 23% less for Green Dot licensing in 2003 than in 1998, signifying a trend of reduced expenses with increasing efficiency.  Also, of no small consequence, the DSD system has created nearly 17,000 jobs in the country and led to over EUR 20 billion in investments by German industry.
 

Given the challenges faced by the initial implementation of the system, Klaus Topfer himself acknowledged that the initial program structure was an attempt to move, “too far, too fast”.
  One lesson which could be derived is that countries who establish similar programs must have producers provide assistance for appropriate end-markets and infrastructure support.  If direct support is not integrated, then it should be accounted for when attempting to estimate fees in advance.  At the same time, there are multiple economic gains to be found in EPR systems that are currently not studied in their entirety and continued research to the effects of implementation should be applied consistently and carefully.  

Other Obstacles: “Recycling” Defined/ Minor Confusions

The other larger criticism for the German green dot program is the lack of uniformity in defining “recycling”, and problems the program initially faced with product overload.   Bette K Fishbein noted in 1998 that half of the plastic that DSD recovers goes to environmentally contentious “feedstock recycling”, such as using waste plastic in place of oil in steel production, and heating up trash with pyrolysis and hydrogenation.
  However, she also noted that even when these plastics were subtracted from recovery totals, Germany’s recycling rate would still exceed the United States’.
  There were also some scandals in the beginning over illegal dumping of the waste that exceeded Germany’s infrastructure capabilities in other (often less wealthy) countries;
  Green dot waste was found to be illegally dumped in Romania, Indonesia, the oceans, and even in parts of France.  Recycling via “exports” has since subsided somewhat, and now the program deals with handlers whose recycling capabilities have been verified.  By 1995, highs of 50% “exported recycling” had decreased to 30%,
 and the country’s domestic recycling capacity has continued to expand since then. 

Some additional minor, but still valid, criticisms include complaints with the chemical industry, and misinterpretation of the green dot.  The chemical industry was criticized for failing to make good on it recycling obligations.  In addition, many consumers misinterpreted the Green Dot as a type of eco-label,
 which may influence consumer behavior.  The Hungarian Ministry of Water and Environment sponsors a page about their Eco-label and overviews various other labels used throughout the world.  On the Green Dot, or Grüne Punkt, the ministry noted,  

 This label is NOT an eco-label, it does not mean that the labelled product has better environmental characteristics than its competitors; it only means that the manufacturer has signed a contract with a subcontractor for collecting its waste.

Granted, waste management implies environmental benefits, but the green dot does not necessarily signal intention on the part of producers to design their products by any environmental standards, or with environmental considerations in mind, beyond what is required by their national laws. 

Germany Now
Despite early criticisms, the Duales System Deutchland has made remarkable progress.  As of 2003, Germany not only met but exceeded every one of its recovery collection categories.  Some categories
 exceed 100% collection because of material in the bins from producers who are not participating in the program (they meet their legal requirements via other means); the highest collection rate is paper cardboard, at 161%.  The system has successfully led to source reduction, waste reduction, and packaging reductions.  

However, the winds of change continue to stir throughout the country, surrounding containers, and recent international acquisitions.  In 1997, refillable-container quotas fell below their required levels, and by January 2003, the government was developing a law for mandatory deposits on one-way (disposable, as opposed to refillable) containers.  In December of 2004, the European Court of Justice concluded that the deposit rules hampered the free movement of goods within the EU.  However, the amendments which passed were not in accord with the court ruling, and may necessitate additional changes before the new laws come into force in May, 2006.
 

Another factor which may greatly affect the future of German recycling and packaging levels is a change of ownership.  In 2001, the European Commission charged that DSD had a monopoly, preventing competitors from entering the market.
  Despite appeals and attempts to re-structure, the DSD was instructed to sell to a for-profit company to ensure that there was no waste-management cartel.
  In 2005, the European Commission approved a subsidiary of US company
 to buy a 75% stake of the DSD, making them a for-profit firm.
 

How these new angles will affect pricing, packaging, and Germany, remains to be seen.  However, Germany demonstrated that EPR potentially builds a foundation from which source reduction may increase while packaging, and the potential for plastic litter, may be reduced.

The European Union: Success Questioned

Any discussion of the EU, for the purposes of this research, must be necessarily abbreviated because the European experience with EPR in the past decade has been so extensive and varied.  However, a general overview is provided as it has utilized EPR and hence its results are indicative of how EPR may influence national packaging and waste patterns.

The European Union issued its Packaging Directive in 1994 to bring its member country policies into accord with one-another.  Although the systems varied in their form and level of operation, the mandated base recycling levels for packaging waste were 25% to 45%, with a minimum of 15% for each material.
  The following year DSD transferred the right to use the Green Dot symbol for licensing to a European organization, and PRO Europe, founded by the original fifteen EU member states,
 was born.  PRO Europe stands for Packaging Recovery Organization Europe,
  and it should be noted that this acronym differs from the other “PROs” (covered later on), or Producer Responsibility Organizations, associated with EPR.
  

PRO-Europe operates similarly to DSD, and has continued to grow and evolve as has the EU itself.  Nationally recognized collection and recovery systems, which follow certain uniform regulations, may become shareholders in the organization and enjoy equal rights with other licensees.  Most countries have non profit sub-entities who operate and oversee the program within their nation specifically, such as ECOPACK Bulgaria, Turkey’s ÇEVKO, and Eco-Emballages of France.  Currently, 24 countries within the EU (or whose candidacy is in consideration) are participating in PRO Europe and variations on its producer-responsibility scheme.
  The UK stands out as one of the few who does not operate by an obligatory green dot system, and varies significantly from other EU-members by using a shared-responsibility approach, similar to the U.S. national stance in some ways. The UK, (as well as Canadian) programs are instead considered cooperation partners.

Early on, Bette Fishbein noted the multiple arenas of variation for the programs and listed the following: 

“The allocation of responsibility between government and industry actors in the packaging chain. The level of mandated recycling rates. The time frame for achieving mandated recycling rates. What counts as recycling. What packaging materials are included in the program. The types of collection systems used. The use of deposit/refund mechanisms. Implementation through third-party organizations.”

Some were disappointed by early results within the EU, as the packaging growth reversal achieved in Germany was not duplicated in Europe.  However, the degree of variation between countries, combined with lower targets and fines, is a likely cause of this disparity.  A 2004 speech given by the Executive Director of the European Environment Agency, noted that despite the fact that most EU states have met and exceeded recycling and recovery levels in most EU states, the desired goal of waste prevention was not met.  Seven countries have already achieved the 60% recovery target for 2008, while almost all have met the current 50% recovery target.
  Unfortunately, 10 countries still saw increases in packaging waste levels, and the EU overall saw an increase of 7% between 1997 and 2001.
  The Director stated that, “…it is difficult to draw any other conclusion from this than that the EU and most Member States have so far failed to meet the waste prevention objective of the Packaging Waste Directive.”

In Defense of the EU

To fairly assess the influence of EPR, though, a comparison to packaging trends in the United States, and target recycling levels in Germany, may balance out this EU perspective.  While packaging consumption increased 7% in Europe from 1997 to 2001, it increased almost twice as fast in the U.S. at 13.2% during a slightly earlier period, 1991 to 1955.  In that same time span, it actually decreased in Germany by 10.8%.
  In trying to understand this disparity, especially with the EPR programs in place in Europe, closer examination of the EU situation provide some clues.  

The countries connected to the EU had varying levels of infrastructure in place, and have used different mechanisms to achieve their recovery levels.  For instance, 15 countries applied a tax or charge to packaging items, seventeen applied taxes to waste disposal and/or incineration, at least 13 used packaging deposit-refund schemes, and six developed packaging covenants.
  Some have had greater success than others.  Austria’s packaging infrastructure was already developed before its EU entrance, and it utilized an array of instruments that have led to positive results.  Waste prevention was largely carried out with mandatory producer responsibility, aided by additional landfill taxes/bans.
  Meanwhile, some nations have only begun their work; Cyprus’ Green dot organization was only established in 2003, making it one of the many attempting to catch up.
  Also, given the diverse levels of experience and political commitment, the recovery goals set within the packaging directive were necessarily set at a lower level.  A minimum 15% for every material category is far below Germany’s recovery standards, as the German Packaging Ordinance set the recycling level for each category at 60% or above.
   

Given the multiplicity of European recovery approaches and the lesser recycling goals of the EU Packaging Waste Directive, the slower progress achieved within Europe does not necessarily indicate a flaw in the theory or use of EPR legislation. Instead, it points to transition times for countries and potential flaws in its method of application.  Higher recycling goals per category and stricter enforcement within material types may be necessary to achieve additional reductions of packaging waste growth.  As the Director for the European Environment Agency also pointed out, “Countries who have put in place a mix of instruments seem to have been the most effective in meeting their objectives and targets.”
  As such, the levels of EPR applied, and the way it is accomplished, seems more in question than EPR itself.

At this stage, it is also good to note that attempts within the EU have led to positive results.  A reduced rate of growth packaging indicates some progress, and in 2003, the Green Dot trademark was protected in over 150 countries, and printed on over 460 billion pieces of packaging.
  

General Policy Guidelines

As EPR policies have continued to spread and grow, they have displayed multiple distinctive features, such as the development of PROs, voluntary initiatives, physical take-back versus financial responsibility, implementation of complementary measures, consideration of social justice issues, and variations in product targets.  Some of these features have been researched more extensively than others, producing advice and examples for those connected to EPR.  

PROs
In March 2003, a report on PROs by the French Agency ADEME states that a Producer-Responsibility Organization (PRO) is, “...any private or public body taking partial or total financial and/or organizational responsibility for managing end-of-life products on behalf of producers or market operators.”
  They are considered most useful for manufacturers of “high-volume, low-value products”.
  As such, it is more common to see PROs with items like batteries (the RBRC in the U.S.) or packaging (Germany’s DSD) than it is to see them with cars.  

In Europe, for instance, out of a total of 100 PROs identified in 2003, 47 of them were for packaging and 21 were for batteries.  In contrast, end-of life vehicles had four pros.
  While the ADEME report points out similarities, and poses interesting questions, there are few policy recommendations listed.  A key point made by Bette Fishbein, however, is applicable in analyzing PROs, and that is that fee structures, “…reward companies that choose to design less wasteful and more economically recyclable products.”   Flat fees for companies provide no incentive to design for the environment, unlike fees based on product material, packaging waste, and/or which take stock of management/recycling costs.  Germany and California both provide examples of variable fee rates that follow market, waste, and recycling movements.

Voluntary Versus Mandated
Several countries have experienced voluntary initiatives on the part of producers to take responsibility for their products, stimulated either by other industry movements or the threat of EPR legislation.  While some of these have experienced degrees of success, it is commonly held that voluntary initiatives are not a viable vehicle for effective environmental results.  A 2003 OECD study, responding to the subject, stated the following: 

This report concludes that the environmental effectiveness of voluntary approaches is often questionable, and their economic efficiency is generally low. While administrative and transaction costs vary greatly among voluntary approaches, it is clear that if too few resources are spent in their preparation, negotiation and enforcement, their environmental impacts are likely to be modest. Combining a voluntary approach with a tax or a tradable permit system can trigger quite significant additional administrative costs, and the environmental integrity of the other instrument can be weakened.

A voluntary initiative which has been criticized in the United States is the RBRC, or the Rechargeable Battery Recycling Corporation, which failed to meet its 70% recycling rate; recent estimates have place it between 10% to 15%.  The Thermostat Recycling Corporation has also been recently criticized along with the RBBC for lacking accountability, transparency, and clear recovery targets.
  Fishbein pointed out that Germany and France initially attempted Voluntary Packaging EPRs and the results were unsatisfying.
 When EPR is mandated by law, it levels the market amongst competitors and decreases the potential for free riders.
  

Prospects for EPR Policies in the US

For the last 20 year, Federal policy makers in the United States have completely abdicated any responsibility for addressing any kind of national waste management or recycling policy, and that is unlikely to change. For the foreseeable future, and policy action will need to be initiated by individual states.  

Our Findings

Some points regarding fees, policy mixes and recovery targets, have already been established, such as variable rates which reward companies whose products have a lesser negative impact on the environment.  In addition, a diversity of policies has been determined to have highly effective results in multiple countries.  When policy makers keep their focus on source reduction, clear and appropriate targets with established financial consequences have been shown to work well to motivate industry and its response to its own waste, especially when accountable to the public  This experience has been proven in Germany and some other European countries.    

Follow-Up Policies

The Extended Producer Responsibility Working Group had several applicable policy positions it advocated within an EPR framework, some of which are crucial to successful programs.  Complementary measures, detailed accountability provisions, social justice, plus historic and orphan waste are addressed.

Complementary measures are advocated with ERP, such as using detailed procurement policies and minimum recycled content laws.
  Recycled content mandates are important because it helps support the market for recovered products.  It also encourages cleaner designs and increased recovery efforts on the part of manufacturers, because they will eventually have to buy back a certain amount of product and would want to keep those costs low.  Re-use is frequently promoted by tying refillables into EPR legislation; countries such as Denmark, Finland, Germany, and Canada have container-refill levels that meet or exceed 65%, and far outstrip U.S. levels of 5%.
  Overall, complimentary policies can support waste prevention efforts, and should be considered carefully when framing EPR proposals.  

Accountability includes sub-requirements of clear labeling, monitoring, enforcement, and public participation.
  Each element is important, helping to ensure that goals are set and met, that consumers understand what they are purchasing, that consumer feedback is received and that data is collected to weigh the success of EPR programs and aid in future research efforts.  In addition, accountability helps determine whether programs are successful or not.

Social justice actually spills over to two considerations of the EPR Working Group, including issues of banning waste exports.  Countries without established infrastructure to handle recovered waste in the manner deemed domestically appropriate (meeting our recycling standards) should not be receiving it.  Policies must ensure that any organization receiving said waste should have demonstrated and certified that they possess the capacity and the method to effectively handle the material.  The EPR Working group states that, 

...hazardous or unsanitary used products must not be exported from developed to developing countries either for disposal or for recycling… EPR programs ensure that people in industrialized and developing countries are not exposed to toxic materials in their workplaces or their communities. Workers receive a living wage and do not bear the costs of a transition to cleaner production.

Such requirements are only ethically just.

Historic and orphan waste were also topics that legislatures were urged to consider.
  Some specific producers can no longer be targeted for their waste because they are no longer in business.  Also, some products were manufactured prior to the institution of the program date.  Both categories of items need to be integrated in policy structures, as such product disposal still has ramifications on society.

Thoughts on Strategies

In the context of marine litter, there are several angles which should be emphasized when Non-profits and policymakers begin to design their EPR foci.  These include focusing on variations within products, or problem categories (fast food packaging, regular food packaging, bottles, etc.) and perhaps nationally coordinating such strategies across multiple states.

In the U.S., California, Connecticut, Delaware, Maine, Massachusetts, New York, and Oregon, are all states both with coastal territory and bottle bills.
  Bottle bills following an EPR structure, such as that utilized in California, and introduced simultaneously in Washington, Florida and East-coast states would potentially strain beverage company anti-lobbying efforts, and increase the chances of additional bills being passed.  Since this legislative form has demonstrated to have positive effects on reducing plastic waste and litter, it would additionally reduce some of the litter our oceans are exposed to if other states adopted such policies.   Non-profits interested in producer responsibility, waste management, and marine-environment health, could potentially coordinate their efforts in multiple states and launch a campaign towards that end.

Alternatively, such collective power could be directed towards other legislative targets.  General EPR packaging laws in these same states could be pursued, as could other types of waste categories, such as plastic packaging, food packaging, or fast-food packaging, as these all seem be proportionately more threatening to waterways than other waste forms.  In any case, the EPR form advocated and eventually adopted should follow the general EPR guidelines laid out in contemporary EPR theory, and also encourage source reduction.

Conclusions and the Future

EPR leaves producers room for innovation to meet targets, and new forms of EPR continue to evolve.  Leasing products – like carpeting-
 or advocating selling services as opposed to selling disposable goods
 have been some of the notions advanced lately, but it is hard to tell whether governments will develop a policy framework which mandates implementing such efforts.  Currently, EPR is enjoying renewed attention as a potential solution to e-waste concerns and other hazardous consumer products. This has resulted in the adoption of myriad e-waste EPR polices, though its applicability to packaging remains and should continue to be explored.

Some products or materials may be immediately threatening to local regions, or may be connected with specific problems of consumer behavior.  In such cases, bans, fees, and MOUs may be more viable than drawn out political negotiations.  Also, while consumer behavior and mitigation should not be ignored, neither should they be exclusively advocated in lieu of exploring EPR options.  Financial investments in EPR may prove more productive and easier to coordinate than larger, consumer-oriented behavioral programs.  

Frequently, technological improvements and new policy enhancements are integrated slowly among the nations of the world, as predictable patterns provide the illusion of safety.  However, static ways may lose their viability in newly developing environments. Extended Producer Responsibility is a vehicle that makes businesses take stock of the world as it evolves, to integrate flexible and aware design schemes, preparing for approaching trends in global politics, the global market, and the natural world.  It can produce source reduction, encourage waste diversion, and result in less material for consumers to handle and dispose of.

In America, the states themselves are perched at a precious point, where we can begin to influence the sway of the nation by incorporating EPR policies within state borders, incrementally advancing towards a general national policy.  The issues of plastic waste, plastic litter, and increasing packaging will not disappear nor dissipate until producers are brought to bear the brunt of their waste- a burden which our general society has unconsciously shouldered for far too long.  EPR may not be the only answer, but it certainly is a viable one, and states should hence consider its implementation with diligent care.   
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