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I.  INTRODUCTION AND OVERVIEW OF REPORT 

The concept of “sustainable materials management,” within the last several years, has 

increasingly captured the attention of environmental managers and the public.    As 

recent discussions have focused on energy efficiency, resource conservation, the release 

of greenhouse gases, and toxics, it has become increasingly clear that the way we 

manage and use materials, across their full life cycle, has a critical effect on the world’s  

environmental health.  EPA described the importance of how we manage materials in its 

report, Sustainable Materials Management: The Road Ahead (2009).  In the report, EPA 

argued that, to ensure a sustainable society, we need to rethink how we manage 

materials – and indeed which materials we use – by looking at the full life cycle of 

materials from extraction to production to use to disposal.  For example, when we think 

of the environmental impact of a specific product, we need to consider not only its 

effects during use, but also the resources and energy and emissions associated with the 

extraction of the raw materials, the product’s manufacture, and its post-use management 

(whether reuse, recycling, or disposal).   EPA defined the concept of sustainable 

materials management in its 2011 proposal on the definition of solid waste as “an 

approach to serving human needs by using/reusing resources most productively and 

sustainably throughout their life cycles, generally minimizing the amount of materials 

involved and all the associated environmental impacts.”1  “Efficiencies gained in a 

sustainable materials management approach,” EPA continued, “…can result in less 

energy used, more efficient movement of goods and services, conservation of water, and 

reduced volume and toxicity of waste.”  

                                                 
176 FR 44103, July 22, 2011.   EPA’s discussion reiterates points made in its 2009 
report, Sustainable Materials Management: The Road Ahead. 
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The concept of sustainable materials management, with its emphasis on full life-cycle 

approaches, has helped us look more broadly at how materials are managed, to 

appreciate the importance of conserving resources, and to recognize “waste” as just 

“material in the wrong place.”2   Yet this way of thinking is fitfully applied to the day-

to-day management of materials and “wastes.”  Rates of waste generation remain at high 

levels (with municipal solid waste being generated, according to the most recent EPA 

estimates at approximately 250 million tons a year).3 Recycling of municipal solid waste 

and many other materials, at the same time, has failed to increase to the levels we desire. 

The U.S. rates of municipal solid waste generation and recycling over a fifty year period 

as estimated by EPA, are presented below. 

 

 

 

 

 

 

 

 

 

                                                 
2 This often-repeated phrase comes from Frederick Talbot, “Millions from Waste,” J.B. 
Lippincott & Co, London, 1920.  (“Waste is merely raw material in the wrong place,” p. 
11.) 
3 The leveling off of solid waste generation over the last several years is likely due as 
much to a slowdown of economic growth as to other factors. 
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Source: Municipal Solid Waste (MSW) Facts and Figures, November 2011, http://www.epa.gov/osw/nonhaz/municipal/msw99.htm 
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Concerned with this situation, Waste Management, a national leader in recycling 

and waste disposal, asked MDB, Inc., to convene a group of diverse stakeholders, 

representing business and industry, State governments, local governments, community 

and environmental interests, and academia, to discuss and provide recommendations on 

how the principles of sustainable materials management can be applied more effectively 

in practice, so that materials that would otherwise be “waste” are not produced in the 

first place or  returned to safe and productive use.  The specific focus of the effort was 

on material that, if discarded, would be municipal solid waste or non-hazardous 

industrial waste. 

 In response to Waste Management’s request, MDB convened a representative 

group of key stakeholders to form a Sustainable Materials Management Coalition (SMM 

Coalition). EPA and Association of State and Territorial Solid Waste Management 

Officials (ASTSWMO) representatives also participated in the discussions of the 

Coalition and commented on this report as observers, but were not formal members of 

the Coalition.4   The Coalition held two separate full-day meetings on October 12, 2011, 

and March 13, 2012. 

 This report reflects the discussions, views and recommendations of the Coalition 

members. It looks first at EPA’s “waste hierarchy” -- the most common paradigm today 

for setting goals and direction for waste management.   For more than twenty years, the 

hierarchy has proved to be a useful conceptual approach to setting priorities for “waste” 

management, but members of the Coalition generally concluded that its emphasis on 

                                                 
4 For a list of Coalition members and observers, see Appendix A. 
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“waste” (as opposed to “materials”) is dated, that the categories in the hierarchy don’t 

easily accommodate new technologies and approaches, that the hierarchy oversimplifies 

(and sometimes misleads) when applied to specific situations, and that it can lead to 

semantic arguments over where a process fits (e.g., is a process “recycling” or “reuse,” 

or what if energy is recovered and material recycled?) rather than directing attention to 

the best solution for a particular situation.  Instead, the Coalition believes that the 

hierarchy should be complemented by a set of performance factors or criteria, which 

could be applied in specific situations to help determine the higher and better uses for 

particular materials in particular situations.   

The report discusses current barriers to sustainable materials management, with a 

focus on downstream management of secondary materials, after initial use; the barriers 

broken down into the categories of economic/financial, technical/analytical, cultural, and 

regulatory/policy /statutory.  The report then identifies approaches that have been 

suggested to address these issues. The report concludes with recommendations for 

specific follow-up actions. 

 A brief summary of the major Coalition recommendations are provided below. 

 
1. EPA should sponsor a regular multi-stakeholder dialogue on sustainable materials 

management, with a particular emphasis on identifying promising, near-term 
strategies for promoting more effective materials management.  

 
2. The waste hierarchy remains generally useful as a conceptual tool in defining broad 

materials management goals, but it is not appropriate as a regulatory or life-cycle-
analysis tool. 
 The hierarchy should be renamed the “materials hierarchy.” 
 Newer “conversion” technologies do not fit well within the current hierarchy; 

technologies and processes should be judged by performance factors reflecting 
key life-cycle end points (e.g., toxics, greenhouse gas (GHG) reductions, water 
use, etc.), rather than their place in the hierarchy. 
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 Waste-to-energy (i.e., incineration with energy recovery) remains a piece of the 
waste management puzzle, as long as it meets stringent standards and is safely 
managed; it is appropriately classified in EPA’s hierarchy (i.e., below recycling, 
but above landfilling on the hierarchy). 

 The hierarchy should not be used by itself to decide whether one process or 
material is more “sustainable” than another. 

 Life-cycle-based performance factors or criteria, rather than the hierarchy, should 
be used to evaluate (and compare) specific processes under specific parameters. 

 
3. The SMM Coalition should consider further defining and providing suggestions on 

life-cycle-based performance factors which can be used to evaluate or compare 
particular processes used to manage materials. 

 
4. The SMM Coalition should consider developing general guidance on how to 

evaluate and site new sustainable materials management technologies, including use 
of performance-criteria, siting, public transparency, etc. 

 
 
5. EPA should develop, through a stakeholder engagement process, guidance on 

collection and management of used electronics (how to site and set up collection 
sites, sorting and storing advice, how to find reliable recyclers, and other useful 
advice). 

 
6. EPA should continue its important work on improving solid waste characterization 

data and exploring strategies to sustain municipal solid waste recycling programs, 
both recently noticed in the Federal Register, in order to further enhance sustainable 
materials management. 

 
7. All stakeholders are encouraged to more effectively implement “open-sourcing” 

practices and techniques, broadly defined. This could involve ensuring broad, ready 
access to “best practices” for specific situations, ensuring transparency in data and 
methodology; collaboration in developing agreed-upon performance metrics, etc. 
practices.  

 
8. EPA is encouraged to pursue guidance for manufacturers on how to ensure that life-

cycle analyses underlying “green” product claims are transparent.  
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II.  EPA’S WASTE HIERARCHY: DOES IT SERVE ITS PURPOSE? SHOULD IT BE 
CHANGED? 
 

 EPA first developed its waste hierarchy as part of its municipal solid waste 

strategy in the late 1980s and early 1990s.  EPA’s hierarchy laid out a simple ranking of 

solid waste management strategies, starting with avoiding waste in the first place, and 

with disposal as the least preferred alternative. EPA’s goal was to push waste 

management practices toward waste reduction, reuse, and recycling and away from 

disposal.   Activities higher in the hierarchy were expected to conserve natural 

resources, save energy, and have lower greenhouse gas impacts.  In its most recent 

iteration, EPA identifies its waste hierarchy as follows: 

 Source reduction 

 Reuse 

 Recycling (including composting) 

 Energy recovery (that is, “waste to energy”) 

 Disposal (land disposal or incineration) 

The various elements of the waste hierarchy tend to represent a continuum rather 

than offering clear and discrete categories of action.  At one end of the continuum is 

source reduction, and at the other end is disposal. 

EPA’s approach, which has been widely accepted,5 provided a conceptual 

framework for solid waste management, for setting goals (moving materials up the 

                                                 
5 The European Commission has adopted a waste hierarchy (Directive 2008/98/EC, 
Nov. 19, 2008), as have individual states such as New York.  See NY Department of 
Environmental Conservation, “Beyond Waste:  A Sustainable Material Management 
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hierarchy), and measuring progress toward source reduction, reuse, and recycling.  

Increasingly, however, critics have expressed concern with the hierarchy, suggesting it is 

unclear, and even that it in places is out of sync with the principles of sustainable 

materials management. 

Several specific issues or concerns with the waste hierarchy, as currently 

implemented, are described below. 

 

The focus of the waste hierarchy is on end-of-life; it doesn’t adequately reflect 

more recent thinking on sustainable materials management. 

 

 Sustainable materials management requires a broad focus on materials 

management across the life cycle.  Where the waste hierarchy by its very structure 

focuses attention for the most part on end-of-life management (recognizing to be sure 

that source reduction is the first priority), sustainable materials management emphasizes 

the importance of the full materials life-cycle, i.e., resource extraction, production, use, 

and end-of-life management.  “Waste” can occur throughout the cycle, not merely when 

a product is discarded. 

 An effective sustainable materials management strategy, therefore, needs to 

begin at the materials extraction stage and address a material’s full life cycle, including 

impacts that are only indirectly associated with the material.  Narrow focus on how a 

“waste” is managed at the end of life misses the bulk of “waste” associated with a 

                                                                                                                                                
Strategy,” December 10, 2010.  The New York report provides a very detailed picture of 
solid waste management in the state and a thoughtful plan for more sustainable materials 
management. 
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material; we need to look upstream, including at different ways of designing products or 

processes in the first place.  The concept of “design for the environment” is a step in this 

direction.  For example, the Electronic Product Environmental Assessment Tool (E-

PEAT) is an example of a focus on designing safer and more sustainable products (in 

this case electronics), including their design for recyclability.   By isolating a material or 

product’s “end of life” from its full life cycle, the waste hierarchy rigidly applied may 

draw attention away from upstream choices.  In another example, plastic film packaging 

used in e-commerce and catalog sales is far less recycled and far less recyclable than 

corrugated cardboard boxes are. Yet because less material is used per package for film 

packaging and the overall size of the package itself is less, film packaging requires less 

energy to manufacture and to ship, leading to overall benefits. David Allaway from the 

Oregon Department of Environmental Quality (DEQ) has made this specific point on 

packaging materials.6   

  

The name “waste hierarchy” is misleading, in that many of the materials it covers 

are valuable raw materials in another process; many activities, particularly at the 

upper end of the hierarchy, should not be thought of as “waste management.”  

  

Most people in the materials management world understand the principle that 

one person’s “waste” can be another person’s raw material.  The term “waste hierarchy” 

                                                 
6 David Allaway, OR Department of Environmental Quality, Waste 
Prevention/Reduction Presentation, Solid Waste Management Advisory Council, August 
26, 2008, Salem, Oregon; Life-Cycle Inventory of Packaging Options for Shipment of 
Retail Mail-Order Soft Goods, Final Peer-Reviewed Report, Franklin Associates, April 
2004, http://www.oregondeq.com/lq/pubs/docs/sw/packaging/LifeCycleInventory.pdf 
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may obscure this principle, and indeed – if taken too literally -- impose a stigma on 

materials managed within it.  In the recent National Strategy on Electronics Stewardship, 

the Federal interagency task force writing the report explicitly avoided the popular term 

“e-waste,” because the term’s use obscures the point that the bulk of used electronics 

can and should be put to beneficial use, rather than “wasted.”7   Certainly, materials at 

the lower end of the hierarchy – e.g., wastes entombed in landfills – are “wasted,” but 

the term “waste hierarchy” misses a central aspect of sustainable materials management 

– that recovery of value from materials that would otherwise be discarded needs to be an 

integral part of modern industrial and material processes.   

 

The categories of the waste hierarchy are not clear when applied to particular 

materials or processes, leading to semantic disputes and diverting attention from 

more focused analysis based on the specifics of particular circumstances. 

 

EPA developed the waste hierarchy with its broad categories as a conceptual 

framework, with a particular focus on municipal solid waste.  It’s not surprising that 

many practitioners have trouble deciding where their materials or processes fit in the 

hierarchy – and this can be problematic because the answer may determine whether one 

process or product is considered inherently “better” or “worse” than another, that is, 

whether it falls higher or lower in the hierarchy.    Industry engineers ask, for example, 

where “conversion” technologies now under development fit into the hierarchy – that is, 

where do technologies that break down materials like plastics at the molecular level for 

                                                 
7 Interagency Task Force for Electronics Stewardship, National Strategy on Electronics 
Stewardship, July 20, 2011. 
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use as raw materials in further production of fuels or chemical feed stocks fit?8 To them, 

the hierarchy appears to have little relevance to such processes.  Or does gasification to 

produce fuel gas count as waste-to-energy or recycling or something else; what if it 

produces raw materials besides fuel?  Or where does re-refining of used oil to produce 

new lube oil, chemical feedstock, and fuels fit?  How does it compare to burning used 

oil directly for energy recovery, or reuse as low quality oil?   Is composting part of 

recycling, or does it deserve a separate category?  Where is the line between “reuse” and 

“recycling”?    It is possible to spend considerable time trying to answer these questions, 

often by subcategorizing or parsing definitions, but as often as not discussions have been 

abstract and definition-driven, rather than focused on an analysis of life-cycle effects.  

The result, in the Coalition’s opinion, has often been hair-splitting distinctions that have 

little meaning in the real world.  

 

“Recycling” is a broad category; within the broad category of “recycling,” the 

preferred strategy will often be material specific. 

 

While each of the categories in the hierarchy raises definitional issues, the 

breadth of the categories – particularly recycling – can obscure the absolute or the 

                                                 

8 For example, industries in Europe and Asia have commercialized technologies to 
convert difficult-to-recycle plastics (e.g., polypropylene, nylon carpet, flexible 
packaging) to raw materials or fuel oils; at least one demonstration project is now 
operating in the U.S. These materials are otherwise difficult to recycle, and are among 
the most challenging streams in MSW. See Conversion Technology: A Complement to 
Plastics Recycling, 4R Sustainability, Portland OR, April 2011.  This report was 
developed under contract to the American Chemistry Council. 

 
. 
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comparative values of one process to another.   There can be many ways to “recycle” a 

particular material, with a range of advantages and disadvantages.   In the case of food 

waste, for example, open-row composting and anaerobic digestion both create compost, 

and thus fall within the general category of recycling, yet they greatly differ (including 

the fact that anaerobic digestion also recovers energy).  To address this situation, EPA 

established a specific hierarchy for food wastes – with processes like anaerobic digestion 

favored over composting, followed by waste-to-energy and landfilling.9 Yet the real 

issue is not what category a process fits into, but rather the performance of the particular 

process, that is how effectively and sustainably it captures the value of the material.  The 

case of food waste raises technical questions like the rate of gas generation in landfills, 

effectiveness of landfill methane capture systems, capture or loss of energy value, and 

potential for accompanying emissions of concern. The same situation arises with other 

materials.  For example, in the case of glass, glass-to-glass recycling is typically 

preferable to use in fiber-glass production, which in turn is typically preferable to use in 

road asphalts, at least when looked at from a greenhouse gas perspective.  Indeed, the 

difference in benefits in this case are so great that it’s likely to be preferable, from a 

climate change perspective, to transport glass significant distances to glass-to-glass 

operations than it is to use the glass locally in asphalts.   In another example, “recycling” 

can range from physically molding plastics into materials like jersey barriers and to 

chemically processing them into raw monomer feedstock.  Both processes are beneficial, 

but placing them both in the same broad category of recycling sidesteps the question of 

how the processes compare from a life-cycle perspective. 

                                                 
9 See http://www.epa.gov/osw/conserve/materials/organics/food/fd-gener.htm#food-
hier.) 
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The waste hierarchy doesn’t reflect toxics, which must be taken into account in 

weighing materials and waste management choices. 

Minimizing toxic threats to health and the environment deserves equal standing 

with considerations like greenhouse gas (GHG) savings and water conservation.  Yet the 

hierarchy does not address the potential consequences of toxics to workers, consumers, 

the community or the environment (in part because EPA originally developed the 

hierarchy for general household municipal solid waste).  Removing toxics from the 

product and production stream, however, is a high priority in sustainable materials 

management, and as materials are returned to the production or product stream, toxics 

must also be taken into account.  Even for “non-hazardous” municipal solid waste, 

toxicity can be a concern.  Reuse and recycling are high in the waste hierarchy, but for 

materials like lumber coated with lead-based paint or treated with chromate copper 

arsenate (CCA), reuse or recycling are typically not the preferred management methods.  

Until relatively recently, gardening stores commonly sold mulch from shredded CCA-

treated lumber; while this practice best fits into the category of reuse or recycling, 

disposal in a landfill is a far better option.  Other materials, like pharmaceuticals, raise 

similar issues.  Mercury continues to be recovered from consumer products and other 

sources and reenters the product stream, but as uses are banned or phased down, 

permanent contained storage (as opposed to landfilling) will be the preferable choice. 
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Waste-to-energy remains controversial.   

 

In its original hierarchy for municipal solid waste, EPA put waste-to-energy 

(e.g., through incineration) into the same category as land disposal, that is, at the lowest 

level of the hierarchy.   EPA has since revised the hierarchy to put waste-to-energy 

above landfilling. At the time, EPA’s focus was primarily on mass-burn incineration. 

While EPA sees incineration with energy recovery as less desirable than recycling, it 

concluded that waste-to-energy has important energy and GHG reduction benefits 

compared to landfilling.10 This conclusion remains controversial because of concerns 

with emissions, worker and operational safety, and competition with recycling.  The 

discussion of “energy recovery” or “waste to energy” is further complicated by the 

development of various technologies to produce fuel from MSW or other “wastes” (e.g., 

gasifiers, plasma arc), as discussed earlier, and the use of material as both feedstocks 

and fuel sources in manufacturing processes (e.g., cement manufacture, aluminum kilns 

where secondary materials can provide silica, iron, and other materials to the process as 

well as fuel value).  Anaerobic digestion of food wastes provides both high-value 

compost and fuel gas.  Some authorities categorize one of more of these processes 

separately from “recycling” (or “waste-to-energy”) as “recovery” or “co-processing.”   

Creating a new category, however, does not get at the key question of how a particular 

technology stacks up against another. 

                                                 
10 The 2008 EC Waste Directive takes a similar approach, categorizing “use principally 
as a fuel or other means to generate energy” as “other recovery,” which ranks above 
“disposal” but below “recycling” on its hierarchy.   Under the EC Waste Directive, 
energy recovery from MSW combustion qualifies as “other recovery” but only if it 
meets certain efficiency standards.   New York State includes waste-to-energy within a 
separate category of “recovery.”  
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Coalition members also discussed the place of landfilling and waste-to-energy as 

the lowest levels of the hierarchy.  There was strong support for landfills as the choice of 

last resort (e.g., reflected in some companies’ zero-landfill goals), and recognition of the 

need to continually keep landfills safe.  Coalition members generally recognized the 

advantages of waste-to-energy through well controlled incineration over landfilling, with 

an insistence that any such combustion be closely controlled (e.g., for emissions, 

destruction efficiency, materials handling – including effective separation out of 

recyclables – and worker health and safety).  Members generally noted positively the 

approach of northern Europe, which combines high recycling levels with tightly 

regulated WTE for non-recyclables (with landfills reserved for residues and non-

combustibles).  

 

Discussion 

 The Coalition agrees that the hierarchy has served a valuable purpose in defining 

broad materials and waste management goals.  It embodies important general principles, 

e.g., source reduction as the preferred approach, the need to reduce landfill disposal 

(consistent with some companies’ “zero landfill” goals), and the central importance of 

recycling/reuse in any materials management approach.  At the same time, the hierarchy 

establishes categories at very general levels – often too general to be helpful in 

individual situations, and oversimplified in others; the hierarchy can be unclear, overly 

complex, and confusing in application.  It applies awkwardly to newer processes, as 

industry engineers report.  
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 While the hierarchy as it currently exists can certainly be refined, the Coalition 

does not recommend that it be substantially revised at this point.  In some cases 

clarifications might be in order;  for example, specifying where “conversion 

technologies” fit into the current hierarchy11.  For the most part, however, Coalition 

members argued that such approaches would further complicate the hierarchy without 

solving any problem.  Instead, the Coalition supports complementing the materials 

hierarchy with life-cycle-based “performance factors,” which could be used to judge the 

environmental costs and benefits of a particular strategy or process, or to compare two 

or more choices, without regard for where they fell in the hierarchy.  Under a 

performance criteria approach, a given process would be judged against specific 

parameters.  The following parameters, which could be looked at throughout a material’s 

life-cycle, were suggested:12 

 Effect on greenhouse gas emissions, including CO2, methane, etc. 

 Energy off-sets (i.e., energy saved because embedded energy of the material 

is recovered, and because fossil fuel energy sources are replaced) 

 Toxics (e.g., workplace and consumer exposure, and releases to the 

community and environment) 

                                                 
11 Under the EU scheme, these kinds of processes would fit into a new category of 
“recovery,” which is ranked below recycling and above waste-to-energy.  The Coalition 
is concerned that this placement is arbitrary, and processes instead should be judged 
through a performance criteria approach. 
12 EPA’s Greener Products web-site lists standard parameters to be considered in a life-
cycle based analysis of a product’s impact. These parameters provide a full set of 
potentially relevant life-cycle considerations. In most cases, they are subsets of the 
above list (e.g., ecotoxicity, soil conservation, human toxicity), but they also include 
stratospheric ozone depletion, acidification, eutrophication, and photochemical smog. 
See http://www.epa.gov/greenerproducts/basic-info/index.html#three. EPA’s Office of 
Research and Development has provided extensive guidance on life-cycle analysis on its 
web site http://www.epa.gov/nrmrl/std/lca/lca.html. 

http://www.epa.gov/greenerproducts/basic-info/index.html#three
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 Resource depletion 

 Water use 

A performance-factors approach would eliminate semantic arguments over 

categories and focus attention, in a coherent and consistent way, on the real life-cycle 

effects of specific processes.   Within the limitations of any such approach, it would 

allow industry, the public, academia, and government to identify relatively higher and 

better uses of a material in a particular context.  

At the same time, the Coalition agrees that the hierarchy remains a useful way of 

ordering priorities in materials and waste management as materials near the end of their 

lives.  The Coalition, however, also agreed that the waste hierarchy should be renamed 

the “materials” hierarchy, in recognition that the goal of the hierarchy is returning 

materials that would otherwise be discarded to safe and beneficial uses. 
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III.  BARRIERS TO BETTER ALIGNING WASTE MANAGEMENT PRACTICES 
WITH THE PRINCIPLES OF SUSTAINABLE MATERIALS MANAGEMENT 
 
 

Despite the laudatory goals of sustainable materials management, “wastes” 

continue to be generated today in great quantities, and will be with us for some time.  

Municipal solid waste volumes, for example, have generally continued to grow, and, 

after striking gains in the 1980s and 1990s, the municipal solid waste recycling rate has 

not increased at the rate everyone desires.   For every success – waste tire piles have 

decreased dramatically since 1990 – there are new challenges – e.g., the rapid growth of 

used electronics and electronics waste. Thus, as we look over the landscape of materials 

and waste management today, we need to ask, what are the most significant barriers 

toward sustainable materials management strategies in the United States today, 

particularly related to material that would otherwise be waste?  What are the main 

barriers to source reduction, and to recovering value from “waste” material by moving 

its management up the materials hierarchy?   The answers may differ, of course, 

depending on the types of “wastes” and the types of processes being considered. 

For the purpose of this report, we’ve organized barriers into (frequently 

overlapping and interrelated) categories of economic/financial, technical/analytical, 

cultural, and policy/regulatory/statutory.13 

 Economic/financial barriers:   

                                                 
13 These categories of course overlap, and are closely related – e.g., many “technical” 
barriers could equally be considered “economic” or financial; similarly, “cultural” issues 
can be exacerbated as finances for education decrease. 
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 In many cases the environmental externalities associated with upstream 
elements of a material’s life-cycle (e.g., in extraction, production, and 
use) aren’t monetized and reflected in prices of the products.  This lack of 
pricing of environmental externalities can mean that the cost of virgin 
materials don’t reflect their full environmental footprint, such that they 
can appear to be lower cost than recovered materials, and undervalues the 
true benefits of source reduction and recycling. 

 
 While upstream manufacturers, processors, and users of a material often 

seek to incorporate considerations of a material’s end-of-life management 
(including reuse and recycling) in their product evaluation and product 
stewardship, this information is often incomplete, and not all companies 
perform such analysis.  If adequate considerations of end of life are not 
included in product development downstream (e.g. toxic or hazardous 
properties), complications can arise that can limit options.  More routine 
considerations of end of life in product stewardship evaluations, and the 
consideration of a broad range of potential end-of-life options, can 
improve product design and end-of-life options..14 

 
 Finances for many state and local government recycling programs are 

decreasing, which makes it difficult for municipalities to maintain and 
expand public recycling programs, gather data, and engage in necessary 
education, etc.15  (On the other hand, financing in states with enterprise 
funds remains stable.) MSW recycling programs when administered by 
the public sector cannot keep pace, much less expand, without increased 
funds to modernize collection systems.  Nor are there sufficient funds to 
address MSW generated by the general public away from home and 
multi-family units, nor for the critical municipal functions of improving 
recycling outreach and compliance, and ensuring data collection and 
reporting.16 

 
 Municipal financing accounting practices can aggravate the situation.  

For example, municipal accounting for recycling and waste disposal 
programs may not be transparent, so that real benefits of recycling to the 

                                                 
14 This issue, which is particularly the case for the municipal solid waste stream, is 
discussed extensively in the recently sponsored EPA “Final Report of the Dialogue on 
Sustainable Financing of Recycling of Packaging at the Municipal Level,” September 
21, 2011, see http://www.epa.gov/wastes/conserve/smm/sfmr/packagingreport.htm.  
This Dialogue is discussed in more detail in Section IV. 
15 According to a 2010 survey, 70% of responding local recycling coordinators in the 
U.S. reported that their agency or program had suffered recent budget cuts, and of these 
61% reported staff reductions.  Henry Leineweber, “What’s Eating Recycling 
Coordinators,” Resource Recycling, Dec. 2010, pp. 19-22, as cited in EPA’s “Final 
Report of the Dialogue on Sustainable Financing of Recycling…,” p. 11. 
16 EPA, “Final Report,” p. 12. 

http://www.epa.gov/wastes/conserve/smm/sfmr/packagingreport.htm
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municipality aren’t recognized (i.e., the benefit of recycling programs in 
saving disposal costs isn’t always recognized). 

 
 While waste minimization/reuse/recycling is the goal, land disposal is 

relatively inexpensive in many parts of the United States because of the 
large amount of land (especially compared to Western Europe or Japan).  
This fact places waste minimization and recycling at an economic 
disadvantage compared to disposal. 

 
 Success in transporting many materials for recycling (e.g., construction 

debris, gypsum board, or tires) depends on collection and recovery 
facilities being relatively near.  Transportation costs often determine the 
practicality of recycling.   Yet in many parts of the country, facilities that 
can safely collect and recover these materials are distant (because of a 
combination of limited demand and siting difficulties). 

 
 Markets for recycled materials (e.g., metals and paper) are highly 

volatile, making it difficult to support stable recycling programs.  
 

 Collection opportunities are limited for many used consumer materials, 
which can lead to less desirable end-of-life options.  Electronics are a 
case in point, with limited collection opportunities in many parts of the 
country.   In this case, the problem is largely financial and logistical.  
Other examples, often raising liability barriers to collection, are 
pharmaceuticals, household pesticides, inks and toners, CFLs, and 
miscellaneous equipment. 

 
 Smaller companies and organizations often do not have the know-how 

and financial resources to work with their supply chains and recycling 
markets, both to ensure more sustainable raw materials and more 
accessible recycling opportunities. 

 
 
 Technical/analytical barriers17: 
 

 Life-cycle analysis (LCA) lies at the heart of sustainable materials 
management, but data needed to do such analyses can be limited, and 
protocols in many cases aren’t fully developed.  Analytical tools and 
LCA protocols are not always consistent, and therefore it can be difficult 
to compare results.  Furthermore, complex life-cycle analyses are 
sometimes too complicated and expensive to serve as a practical tool for 
businesses or government in ongoing decisions.  Tailored screening LCS 
tools are important for routine evaluations. 

                                                 
17 We’ve included analytical and data issues under the category of “technical.”  
Obviously, they could also be categorized in many cases as “financial” or “policy.” 



22 
 

 
 In some cases, particular materials in high market demand have proved 

technically difficult to recycle, e.g., carpet-to-carpet recycling, certain 
plastics such as flexible packaging, LCD screens, and “compostable” 
plastics, indicating the need for more end-of-life options.  This is often 
the case with new products and technologies.  Similarly, toxics in certain 
materials complicate reuse (wood with lead-based paint, or CCA-treated 
lumber), or make it ill-advised.  Removing or treating toxics in the waste, 
or eliminating it from the product (e.g., by finding substitutes) often 
presents technical problems. (These situations can be exacerbated by the 
lack of an economic feed-back loop in product design.) 

 
 There are technical disagreements on particular issues important to life-

cycle analysis that play into disagreements regarding the benefits of WTE 
and incineration, gas formation rates in landfills, single stream v. multiple 
stream MSW recycling, and models to measure GHG implications of 
different activities.  This can make it difficult to determine the best 
strategy (from an environmental perspective) in particular situations. 

 
 There has been considerable experience with successful (or unsuccessful) 

waste collection or recycling practices, strategizing reducing source 
material and waste, managing specific categories or types of recyclables, 
financial and incentive structures, etc. But descriptions and analyses of 
this experience are often not readily accessible or reliable.  

 
 MSW collection is particularly challenging in some situations, e.g., 

multi-family dwellings, dense urban centers, rural and remote areas.   
While there have been successes, there aren’t clear answers on how to 
have successful programs in these areas. 

 
 Cultural barriers:  
 

 “Secondary” materials, used products, and “waste” are often not 
recognized as a potential resource or as potentially valuable material.  
This can reduce opportunities for resource recovery, and makes some 
businesses, communities, and members of the public less committed to 
source reduction and recycling.  

 
 While opportunities for recycling are limited in many communities or for 

many materials, in other cases existing municipal solid waste recycling 
programs are underused.  Factors like ease of recycling, public education, 
and incentives are important. 

 
 A lack of clear and consistent information inhibits some end of life 

options.  Municipal waste recycling rates are often hurt by lacking, 
unclear or contradictory information on what can be recycled.  



23 
 

Requirements vary by jurisdiction.  We see similar confusion on product 
purchases, environmental claims by different manufacturers, and lack of 
reliable information on products.  Generally, there’s limited 
understanding of sustainable materials management.  

 
A lack of broadly recognized basis for claims on environmental benefits, 
recycled content, recyclability, and “green” products can confuse the 
public and reduce the market value of those claims..   

 
 Competitive issues, protection of intellectual property and other factors 

can limit the ability of private companies to cooperate or work together 
on end of life efforts.  For example, businesses are often reluctant to enter 
“waste” exchanges because of concern for confidentiality, and 
unfamiliarity with other businesses. 

 
 
 Policy/regulatory/statutory barriers: 

 
 
 The individual U.S. states have authority for management of non-

hazardous solid wastes (and particularly recycling). This leads to a lack 
of consistency among programs and the lack of national approaches.   

 
 This is particularly notable in the case of electronics -- where the 

lack of an agreement on a national approach to collection or take-
back has led approximately half the states to adopt their own 
specific systems, while others do not have regulations in this area. 
 

 This has meant that the kinds of broad approaches adopted in Europe, 
Japan, and the Canadian provinces, such as limiting land disposal or 
requiring recycling/take backs, have not taken root in the US. 

 
 Planning, tracking, and accountability at the Federal, state, local, and 

corporate level is hindered by this patchwork approach and the resulting 
lack of information. 

 
 Information about specific waste streams is greatly varied, e.g., 

information on volumes generated and composition, on source 
reduction and recycling opportunities, on potential markets, on 
potential concerns (e.g., potential risks), on benefits (e.g., GHG 
benefits).   Waste managers need information on individual 
streams to develop effective strategies. 

 
 Information on source reduction and recycling of MSW, C&D debris, and 

other solid wastes is spotty and inconsistent at both the national and local 
levels – making progress difficult to track and measure.  For example, 
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there are several different national-level surveys, with significant 
inconsistencies, and national data can be difficult to break down to the 
state and local level.18   EPA, States, and local government often gather 
data and define terms differently; this makes it difficult to set clear goals, 
track progress, differentiate successes from failures, and identify what 
approaches work or don’t. 

 
 Worker health and safety can be a significant issue for parts of the 

recycling industry, due in part to the nature of the activities, the 
economics, and the materials involved. Because of the size of the 
industry, its diversity, and the transient nature of many companies, 
combined with increasingly limited regulatory resources, it has 
sometimes been difficult for localities, states, and the Federal government 
to provide adequate oversight. 

 
 Concern for regulatory liability limits the willingness of localities or 

private parties to support collection systems for certain materials, e.g., 
pharmaceuticals and electronics. 

 
 Regulators often judge “waste” and byproduct materials differently from 

competing raw materials, even where they are comparable, with the end 
result discouraging secondary materials use and encouraging depletion of 
natural resources. 

 
 When local governments rigidly incorporate categories like “recycling” 

or “recovery” into contract vehicles and local planning efforts (perhaps to 
implement state solid waste plans), it can lead to counterproductive 
results – for example, discouraging advanced technologies that might not 
fit preferred categories. 
 

 In some cases, conversion technologies (e.g., plastics converted to fuels 
or resins) may not be eligible for “recycling” grants, or don’t count 
toward local/state government “diversion” goals; this acts as a barrier to 
commercialization. 

 
 EPA and more broadly, the Federal government, haven’t developed clear 

policies on advanced “conversion” technologies, or on waste-to-energy.  
For example, when and how should “conversion” be encouraged or 
brought to market?  Should waste-to-energy be considered as a renewable 
source of energy? 

 

                                                 
18 EPA recently took comment on how it should develop better data on solid waste 
management, including waste generation, recycling, disposal, etc., with a focus on 
upgrading its annual Municipal Solid Waste Characterization Report. See 76 FR 148, 
46290, August 2, 2011. 
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 The Federal government is a major producer and consumer of materials 
in the U.S. and is a major waste generator, yet: 

 
 Within the Federal government, materials management policy 

development is split across different agencies; within EPA it is 
split across different offices.  Some within government don’t see 
sustainable materials management as a legitimate goal of a federal 
“waste” program. 

 
 Federal procurement guidelines (which prescribe recycled content 

in Federal purchases) aren’t well implemented across the Federal 
government, and are rarely updated.  While they also apply to 
State agencies receiving Federal grants, this requirement is poorly 
understood, and often not recognized.   
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IV. POTENTIAL APPROACHES TO ADDRESSING BARRIERS TO 
SUSTAINABLE MATERIALS MANAGEMENT 
 

 
Experts familiar with waste management challenges in the United States and 

elsewhere have identified numerous ways to address barriers to sustainable materials 

management.   The Coalition believes the following approaches have significant 

potential, and deserve further development and implementation, in addressing the 

barriers to sustainable materials management. 

 
 Strategies to address economic/financial issues:  
 

 
 Provide incentives for better environmental design, toxics reduction, 

design for recycling, etc., through development of and increased reliance 
on third-party standards emphasizing sustainable practices, recycling, etc. 
For example, the U.S. Green Building Council Leadership in 
Environmental and Energy Design (LEED) standards credit recycled 
content in building materials and recycling/reuse of construction and 
demolition debris, and there is continued and increased focus on source 
reduction/recycling in the LEED program. LEED has been successful in 
increasing recovery of construction wastes and in recycled content; yet 
statistics on recycling at LEED sites haven’t been effectively aggregated 
at a national level.  EPA’s E-PEAT program credits design for 
recyclability and take-back programs. 

 
 Greater access to efficient tools for manufacturers and retailers for life 

cycle analyses, product stewardship and end-of-life considerations, 
especially for smaller firms. The goals for increasing access to these tools 
would include advancing “greener” products and packaging, and 
extending manufacturer, industry, and retailer responsibility. 

 
 Increased demand for recycled-content materials through programs like 

Federal procurement guidelines and recycled content incentives in LEED, 
and the 2009 Federal Executive Order on sustainability (EO 13514). 

 
 Cooperative approaches between major corporations and smaller 

companies, e.g., in transfer of expertise, and sharing infrastructure.  This 
might include greater focus on By-Product Synergy and similar “waste-
exchange” efforts; these efforts have had moderate success in different 
parts of the country.  Under By-Product Synergy, companies within 
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specific areas work to overcome barriers to materials exchange – e.g., 
lack of knowledge about each others’ processes; concern about revealing 
confidential business information.   It has proved quite successful in the 
United Kingdom, where it has been supported by significant government 
investments, but has had limited success in the United States. 

 
 Reliance on alternative sources of funding or incentives in municipal 

solid waste programs, including: 
 

 Incentive-type approaches for secondary materials (providing 
incentives for the public to recycle).  Under this approach, waste 
management/recycling companies provide vouchers to 
homeowners and other customers for the amount of recyclables 
they discard.  The vouchers can be used for purchases from 
participating retailers.  These programs have been successful in 
different parts of the country in increasing recycling. 

 
 Increased use of Pay-As-You-Throw approach, under which local 

governments charge fees for wastes sent for disposal, but not for 
materials sent for recycling.  It has been successful in increasing 
recycling in numerous communities, but many localities have 
been reluctant to adopt the approach because of loss of the 
disposal fees or concerns about contamination of recycling 
materials because of the cost of disposal. 

 
 Scheduling approaches that encourage recycling.  In some 

Western cities, garbage collection is offered every two weeks and 
recycling once a week, encouraging homeowners to recycle to the 
maximum extent possible. 

 
 Develop open source systems to collect and make available successful 

practices of source reduction, recycling, program financing, etc. 
 

 Provide information to municipalities on more accurate accounting 
methods, so the benefits of recycling programs are captured. 

 
 Technical/analytical strategies: 

 
 Systematic effort to identify significant material streams with greatest 

potential for increased waste reduction, recycling and productive end-of-
life use (such as for feedstock), and greatest potential for benefits – 
potential examples:  food wastes, hard-to-recycle plastics, asphalt 
shingles, gypsum wallboard, certain electronics. 
 

 Consistency within EPA on GHG models, understanding and acceptance 
of protocols like those of California Air Resources Board. 
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 Focused research, guidance on difficult-to-recycle materials and materials 

potentially containing toxics.  Continued development of advanced 
technologies to convert secondary materials back into raw materials; to 
handle heterogeneous streams; to safely recover energy and fuel value. 

 
 Technical work on particular issues, e.g., benefits of WTE and 

incineration, gas formation rates in landfills, single stream v. multiple 
stream MSW recycling, models to measure GHG implications from 
different activities. 

 
 Develop and make public life-cycle based analyses of newer materials 

management technologies, evaluations of their efficiencies, emissions, 
etc.19 

 
 Better understanding of potential risks and opportunities for 

reuse/recycling of industrial materials, C&D materials, and other 
materials. 

 
 Collaboration within government agencies, NGOs, academia, and 

industry on the development of efficient LCA and product stewardship 
tools. 

 
 Strategies to address cultural issues:  
 

 Foster life-cycle thinking in public and industry, e.g., through education, 
and guidance on making “green” claims transparent. 

 
 Public messaging – e.g., North Carolina’s Recycle Guys campaign, better 

information on recycling benefits, and recognition that this is a piece of 
every successful MSW recycling program.  Development of model public 
education programs. 

 
 Clear, consistent, and readily understood guidance to public (at national 

and local level) on what can be recycled, what must be recycled, and 
how.  (At an EPA listening session on sustainable products in September 
2010, the following was identified as a common theme:  “EPA should 
provide guidance to state and local governments on recycling and waste 
management practices.”).20 

                                                 
19 Important efforts are underway to standardize approaches to life cycle analyses for 
products and materials, and to make basic inventories and results publically available. 
See especially the USDA-led project, Federal Life Cycle Assessment (LCA) Digital 
Commons. 
20 EPA Listening Session on Sustainable Products, September 24, 2010 
(http://www.epa.gov/p2/pubs/docs/SustainableLSession.pdf). 
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 Policy/regulatory/statutory strategies: 

 
 Better data on recycling streams (MSW, construction and demolition 

debris, industrial wastes, etc.); develop consistent approach to tracking at 
the Federal level (note disconnect between Biocycle and EPA Facts and 
Figures for municipal solid waste).21  Better national information on 
specific high volume or priority streams, e.g., electronics, C&D 
materials, and industrial wastes, which can raise concerns about toxics, 
yet offer opportunities for increased recovery.  Better understanding of 
specific products and material streams and collection/recycling 
infrastructure, to better target collection and recycling priorities. 

 
 Better sharing and aggregation of data and best practices across all 

sectors, e.g., best practices for commingled wastes, successes in multi-
family collection, and best practices for collection of materials like 
electronics, for municipal solid waste separation. 

 
 Provide Federal leadership and coordination to deal with inconsistency 

across state lines, for example, in materials like used electronics, where 
multiple state approaches have been adopted.  More consistent national 
collection of data on municipal solid waste, C&D, and industrial wastes, 
to track national conditions better and focus strategies.  Particular focus 
on benchmarking MSW recycling rate, and infrastructure for collection 
and sorting. 

 
 Clearer Federal articulation of sustainable materials management as a 

goal, with less focus on “waste” as a separate regulatory category, and 
instead with a focus on higher and better uses of materials.   

 
 Provide clarity on how newer technologies (e.g., conversion) fit into 

recycling and diversion goals, recycling grant programs, etc. 
 

 Provide a “safe harbor” for communities or other entities who collect 
consumer materials like pharmaceuticals for sustainable materials 
management, where concern for liability may operate as a disincentive, 
even for well-managed collection programs. 

 
 Accelerate programs like EPEAT, LifeCycle Building challenge, and 

Federal procurement guidelines.  For Federal procurement guidelines, 
particular focus on implementation and compliance, and coordination 
with States. Place greater emphasis on implementation of the Federal 

                                                 
21 EPA is looking into this issue; the Agency published a Federal Register notice on 
August 2, 2011 soliciting comment on materials measurement specific to municipal 
solid waste, recycling, and source reduction (76 FR 46290). 
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sustainability Executive Order (EO 13154), with increased leadership 
role by EPA. 

 
 Greater consistency, and coordination in state beneficial use and similar 

programs, to maintain a regulatory structure that encourages safe 
sustainable use of materials.  More extensive standards (consensus or 
otherwise) on safe management and recycling where toxics or other risk 
considerations may be an issue. 

 
 Increase use of extended producer responsibility (EPR) for hard-to-

handle wastes. This approach has been applied in Canada at the 
provincial level for several consumer wastes, e.g.,  electronics, carpet, 
etc., and it forms the basis of many state electronics waste programs. 

 
 Increased attention to occupational health and safety in the recycling 

industry at local, state, and Federal levels, development of best practices, 
etc. 

 
 Accurate disposal fees and tire fees (in some states, these types of 

programs have subsidized other recycling efforts). At the same time 
recognize that higher disposal fees can be counterproductive if 
municipalities turn to disposal to enhance revenues, to the detriment of 
the goal of sustainable materials management. 

 
 Landfill bans (e.g., at the state level) for particular materials to promote 

recycling/reuse with advance planning to assure the infrastructure needed 
for recycling/reuse is ready by the time of implementation (i.e., no ban 
without a plan).  For example, several states ban TV and monitor disposal 
and have established programs to assure the collected electronics are 
properly handled. 

 
 Carbon pricing, e.g., along the lines of the California approach, would 

radically change materials and waste management practices across many 
sectors. 

 
 Specific examples of suggested regulatory approaches intended to 

address barriers or disconnects include –  
 

 Simplified approaches to product recalls, etc; reverse distribution. 
 
 National statutory/regulatory/consensus approaches for specific 

materials like electronics which operate in a national market. 
 

 Possible revision of regulatory policy toward difficult to 
recycle/handle materials like asphalt shingles (based on available 
data, very little asbestos is now being found in recovered shingles 
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and new recycling options may make sense); consistent approach 
to construction and demolition fines; closer regulatory attention to 
potentially problematic materials like mercury-containing 
products. 

 
 

MDB staff met separately, by conference call, with a group of ASTSWMO 

representatives, and in another telephone call with staff of the National Association of 

Counties because of the central role of State and local officials in municipal and other 

solid waste recycling – and the increased attention of states and many local governments 

to sustainable materials management.   States in particular stressed the difficulties in 

financing solid waste collection and recycling programs at the state and local levels 

(which is important both in terms of programs administered directly by governmental 

units and in providing the oversight necessary for safe materials management programs 

administrated by the private sector).  They particularly referred to a recent dialogue on 

this issue between state officials and packaging “brand owners,” facilitated by EPA.    

EPA recently published the results of this dialogue for comment.22 Focusing on 

packaging and printed material (which make up 28.5% of the MSW stream)[Source:  

EPA, Municipal Solid Waste Generation, Recycling, and Disposal in the United States: 

Facts and Figures for 2010], the report analyzes a variety of funding approaches, ranging 

from extended producer responsibility to reliance on taxpayer funded strategies.  The 

dialogue report provides detail on many of the strategies described above (EPR, 

incentive-based strategies, Pay-As-You-Throw, etc.).  The report also identifies and 

recommends eight potential projects for optimizing the current system:  (1) exploring 

                                                 
22 EPA, “Final Report of the Dialogue on Sustainable Financing of Recycling of 
Packaging at the Municipal Level,” September 19, 2011, found at 
http://www.epa.gov/wastes/conserve/smm/sfmr/packagingreport.htm. 

http://www.epa.gov/wastes/conserve/smm/sfmr/packagingreport.htm
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ways to achieve better package design, (2) assessing current incentive programs and 

strategies, (3) developing a model consumer education program, (4) documenting the 

current state of MSW collection systems and identifying ways to optimize them, (5) 

identifying steps to improve effectiveness of material sorting to optimize the recycling 

system, (6) providing an on-line data base of recovered/processed materials available for 

use, (7) benchmarking the recycling rate, and (8) characterizing decision-making in the 

MSW system and identifying ways to improve decision-making. 

EPA has recently taken comment on the Report and its recommendations.  The 

Coalition recognizes that resources are limited, but it recommends that EPA consider 

this effort seriously.  We especially recommend that the recycling rate be accurately 

benchmarked to identify best practices.  Further, the Coalition believes that EPA should 

expand the discussion to include additional stakeholders, in particular private sector 

service providers for recycling and community advocates experienced with issues 

associated with recycling operations.    

 

This list of potential solutions is long and a thorough analysis is well beyond the 

scope of current resources. Coalition members agreed that priorities should be set among 

these items through simple decision rules, such as where are the meaningful 

opportunities for success? Where are market failures that could be effectively addressed 

by intervention? What would happen anyway without additional action? The Coalition 

recommendations discussed later reflect these decision rules, but the recommendations 

are not intended to address the long list of items discussed in this chapter. Coalition 

members also noted with interest the current priorities of EPA’s Office of Solid Waste 
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and Emergency Response in sustainable materials management. The priorities are: (1) 

focusing on reducing and recycling food waste, which makes up almost 14% by weight 

of currently generated municipal solid waste (more than any material category except 

paper), with only 3% recycled, (2) challenging EPA and other Federal agencies through 

the Federal Green Challenge, which asks Federal agencies, who are the largest purchaser 

of goods and services in the U.S., to reduce their environmental footprints in a range of 

different areas, and (3) challenging electronics manufacturers and retailers to increase 

recycling rates of used electronics, one of the fastest growing waste streams in the U.S., 

and to only use certified recyclers, to encourage safe and sustainable practices.23 

Members agreed that these priorities are well chosen, and we have fashioned our 

recommendations with EPA’s priorities in mind. 

 

 

 
  

                                                 
23 See http://www.epa.gov/osw/conserve/smm/index.htm 
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V. MAJOR COALITION RECOMMENDATIONS 

 
 
In this section, we present the major recommendations of the Coalition.  The 

recommendations reflect two full-day discussions, comments on draft documents, and 

numerous individual conversations.   In some cases, the recommendations are 

specifically to EPA, in response to a request from Mathy Stanislaus, EPA Assistant 

Administrator for Solid Waste and Emergency Response for recommendations on EPA’s 

role in sustainable materials management.  These recommendations recognize EPA’s 

unique ability to pull stakeholders together, its credibility as an independent technical 

authority, its national policy leadership on sustainable materials management, and  its 

critical role in providing national level data and analysis. Other recommendations are 

directed toward the Coalition itself for implementation. 

 First, the Coalition recommends that EPA sponsor a regular multi-stakeholder 

dialogue on sustainable materials management.  Coalition members found their 

discussions as part of the Coalition process to be extremely valuable in identifying 

points of agreement among a diverse group, in developing consensus recommendations 

on key issues relating to sustainable materials management, and in better identifying and 

promoting ways EPA and others can further better materials management. EPA has 

recently held very successful focused consensus efforts on issues related to sustainable 

materials management – for example, the federal-state effort leading to the report, 

“Sustainable Materials Management: the Road Ahead.” The Coalition believes a 

standing multi-stakeholder group, sponsored by EPA through a transparent process, will 

provide a broader, public forum for discussions among stakeholders and experts on how 
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to move sustainable materials management forward, how EPA (and the Federal 

government) can most effectively direct its available resources, and how to frame and 

resolve issues of national interest. In particular, a first goal of the dialogue would be to 

assess the list of barriers and solutions in this report, as well as current EPA priorities 

and directions identified in EPA’s report on Sustainable Materials Management: The 

Road Ahead, to recommend priorities for near-term action by EPA, the Coalition, or 

others.  

Second, the Coalition believes that the “waste hierarchy” is a sound concept and 

continues to be a useful concept for sustainable materials management – as long as it is 

understood as an organizing principle rather than a regulatory or life-cycle-analysis tool.  

The Coalition does not recommend that EPA spend time on substantial revisions to the 

hierarchy.  Generally, attempts to force-fit processes into hierarchy categories or to 

develop new categories or subcategories will involve more effort than it is worth.  

Instead, the Coalition specifically recommends: 

 The hierarchy should be renamed the “materials” hierarchy to reflect that 
it includes materials that are not wastes and processes that do not 
constitute “waste management,” in a meaningful sense.  Many processes 
that arguably fall within the hierarchy reflect materials being returned to 
higher and better uses, rather than disposed of as “wastes.” 

 
 Coalition members particularly found it confusing to apply the hierarchy 

to advanced technologies converting materials at the molecular level to 
new raw materials, including fuels and chemicals. For some, but not all 
states, this process is considered “recycling.” The Coalition believes that 
it would be distracting to create an entire new category in the hierarchy to 
cover these processes; rather, EPA and other federal agencies responsible 
for aspects of these issues, industry, state and local governments, and the 
public should focus on the actual performance of these technologies, 
based on life-cycle thinking and consistent criteria, in judging their 
“sustainability” and comparing them to existing processes.   Advanced 
“conversion” technologies should not be lumped together with very 
different technologies like mass-burn incineration as “waste-to-energy.”  
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 That said, Coalition members for the most part agree with EPA’s 

classification of incineration with energy recovery (waste-to-energy) in 
the hierarchy as appropriate, and agree that incineration remains an 
important part of the waste-management system – as long as it is operated 
to meet stringent emission standards, with close attention to worker and 
public safety, and with prior segregation of recyclables. 

 
 Coalition members also recognize that there is considerable confusion on 

standard terms like “recycling” and “diversion.” EPA’s efforts to clarify 
definitions as part of its efforts on improving the quality of national solid 
waste data are welcome – although the Coalition continues to emphasize 
that what definition a process meets should not be important; rather the 
process’s environmental footprint is what is important. 

 
 Finally, and most important, the Coalition believes that the hierarchy 

should not be used as the final answer in determining whether one 
material or process is preferred over another, or whether it is 
“sustainable”; these questions can only be addressed by applying more 
specific performance factors or criteria, based on life-cycle principles.  
This point is discussed below in the third recommendation. 

 
 

Third, the Coalition recommends that a Coalition subgroup be assigned to design 

and develop the concept of life-cycle based performance factors or criteria, discussed 

above, which could be used to evaluate or compare the environmental and public health 

performance of individual processes as a complement to the materials hierarchy. This 

approach might be used in a variety of ways, e.g., by industry in comparing different 

materials management processes, by state or municipal authorities in reviewing 

recycling/materials recovery strategies, by the public in assessing particular technologies 

in the permitting process, and by states or localities in determining whether particular 

strategies met diversion or other sustainability goals. The criteria would be particularly 

useful for newer technologies, or technologies whose place in the hierarchy is subject to 

dispute or confusion. The Coalition believes that life-cycle-based performance criteria 

are more likely than the hierarchy in these situations to send the right signals to industry, 
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government, and the public on sustainable materials management. Performance criteria 

should be used as a framing device for balancing the sustainability of a materials 

handling option, not a decision tool. Potential factors for consideration in this framing 

exercise could include resource depletion, transportation impacts, water use, toxics, 

greenhouse gas emissions, and health and worker safety impacts.  The subgroup should 

develop general advice on how industry and other stakeholders might use these criteria 

or factors in evaluating and deciding between new processes and technologies, and how 

they might be presented to the public and regulators in an open and transparent manner.   

Fourth, the Coalition recommends that consideration be given to requesting the 

above Coalition subgroup to provide advice on siting and public involvement, baseline 

environmental standards, worker health and safety, climate change impacts, and similar 

questions – aimed broadly at all segments of the stakeholder community. 

Fifth, the Coalition particularly identified used electronics as materials of 

concern.   We found the Federal Interagency Task Force’s strategy on electronics to be 

an ambitious effort, and look forward to the forthcoming products this year and the next. 

We also look forward to EPA’s work with industry on its Electronics Challenge.   At the 

same time, the Coalition believes that attention should be directed toward the critical 

areas of collection and worker safety, and recommends that EPA and other agencies 

focus more on those questions.  We recommend that EPA develop, with full opportunity 

for public involvement, simple guidance on collection of used electronics – e.g., how to 

manage collection events or on-going collection efforts, how to manage and sort 

materials, how to identify reputable recyclers, how to communicate with the public, etc., 

for use by local governments and others collecting used electronics. The document 
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might be modeled on EPA’s guidance on MSW Transfer Stations, which profited from a 

stakeholder consensus process and has proven to be highly influential in state and local 

programs. We note that the Northeast Recycling Coalition and the National Center for 

Electronics Recycling have issued guidance on electronics collection that may be helpful 

in this effort.24 The Coalition also notes that safe recycling practices are being addressed 

through existing recycler certification programs and through efforts being carried out 

under the federal National Strategy for Electronics Stewardship, for example by the 

Department of Labor’s work on identification and control of safety and health hazards in 

electronics recycling and related industries.25 In any case, a baseline of safe industrial 

practices is critical in the electronics and other recycling industries. 

Sixth, as discussed earlier, EPA has recently taken comment on two documents 

relating to sustainable materials management – specifically, (1) the financing of 

municipal solid waste recycling programs, and (2) possible improvements to MSW data 

collection.  These documents, as stated earlier, reflect the combined efforts of industry 

and state representatives, and can be improved by expansion of the dialogue to 

additional key stakeholders. The Coalition supports these efforts, which we believe are 

critical to successful national recycling programs, and we encourage EPA to look 

carefully at public comments.   On the question of financing of municipal solid waste 

programs, we particularly support work on a project that would benchmark national 

recycling rates in order to identify best practices on productivity, both on the collection 

                                                 
24 Electronics Recycling Coordination Clearing House, ERCC Collection Sites Best 
Practices, September 11, 2011, see 
http://ecycleclearinghouse.org/content.aspx?pageid=79. 
25 See National Strategy for Electronics Stewardship progress reporting, February 21, 
2012, p. 7, http://www.fedcenter.gov/Documents/index.cfm?id=18853. 
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and recovery sides.  Without reliable data on these infrastructures at the national level, it 

will be difficult for stakeholders to set meaningful priorities and upgrade existing 

recycling systems. This assessment should include discussions of market forces 

incentivizing sustainable materials handling and the importance of competition in raising 

the bar on productivity and efficiency.  On EPA’s request for comment on MSW data 

collection and analysis, the Coalition was particularly pleased by EPA’s willingness to 

think holistically in terms of materials management, and we particularly emphasize the 

importance of reliable information on materials flows.  More generally, EPA’s solid 

waste characterization system needs to be improved and standardized.  States, industry, 

and the public currently rely on EPA’s national waste characterization data in tracking 

progress and developing waste reduction/recycling strategies, yet we know those data 

are significantly flawed and incomplete. 

Seventh, we encourage all stakeholders, to the extent feasible, to more 

effectively implement “open-sourcing” practices and techniques, broadly defined. This 

could involve ensuring broad, ready access to “best practices” for specific situations 

(e.g., increasing recycling in multi-family housing, reducing food wastes at universities 

or sports events, etc.); ensuring transparency in data and methodology underlying 

different analyses or calculators (e.g., performance of individual technologies, 

calculators providing estimates of GHG benefits from different activities); committing to 

transparent methods of data collection and presentation (e.g., on waste generation or 

recycling rates); developing agreed-upon performance metrics; carrying out open 

collaborative efforts within or across different sectors to solve mutual problems; and 

engaging in more narrowly defined open-source efforts where a process or product’s 
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design and implementation details are shared. However, difficulties remain, for example 

in comparing performance across incompatible data sets, measuring progress at local or 

national levels, having access to and taking advantage of the broad range of experience 

gained in the field, and in understanding how newly available tools of analysis, data 

management, and collaboration can further sustainable materials management. The 

Coalition recommends that consideration be given to conducting a one-day meeting of 

its members, together with experts on open-source practices and techniques, to explore 

potential collaborations in this area. 

Finally, Mathy Stanislaus asked the Coalition whether it would be useful for 

EPA to develop short guidance for industry when they make claims of “green” products 

or processes.  EPA’s expectation is that such claims would be based on life-cycle 

thinking (though likely not a full-scale life-cycle analysis).  The guidance EPA is 

considering would not prescribe specifically how such analyses should be conducted or 

set criteria that “green” products have to meet before a company makes a claim; rather, 

EPA would lay out basic guidance on how a company explains the basis of its claim, 

including the boundaries and scope of its life-cycle based analysis, so that the public can 

understand that basis.  The Coalition agrees that this would be useful guidance, and 

encourages EPA to pursue it. 
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