How To Make A
RECYCLING MARKET
Part One
Collecting recyclables at curbside is only the first step – there has to be
a place for those recyclables to go. Read on as our author delves into
the history of making recyclables more valuable across the country.
By Ed Boisson

I

n the late 1980s the long-standing U.S. industrial scrap
business gave way to rapid growth in recycling of postconsumer materials harvested from residences, businesses and public venues. Recycling has grown steadily
ever since, but important challenges remain to sustain momentum and fully achieve promised economic and environmental
benefits. This first of a two-part article describes an approach
to evaluating markets and scans current industry barriers and
opportunities. Next month, the second part will highlight
some leading initiatives to capitalize on these opportunities and
establish recycling’s role in a holistic materials management
system.
Given the topic’s complexity, this is a necessarily broad and
cursory scan. The goal is to contribute to the debate over allocating
resources to achieve a common vision for the future.

How to build a better market

Some may question the need for broad industry development initiatives. After all, according to Adam Minter in his 2013 book Junkyard
Planet, “There are few moral certainties here, but there is a guarantee:
If what you toss into your recycling bin can be used in some way, the
international scrap recycling business will manage to deliver it to the
person or company who can do so most profitably. Usually, but not
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always, that profitable option is going to be the most sustainable one.”
The global recycling industry may be good at finding uses
for recovered materials, but prevailing market forces often do not
favor recycling. Government policy was clearly instrumental in
expanding U.S. recycling, and market development, whether public,
private or collaborative, can help overcome industry-wide barriers
and unleash innovation. But how do recycling market developers
identify and address industry needs? Figure 1 lists some characteristics of the “ideal recycling market.” Even mature scrap markets like
those for ferrous metals and corrugated containers may not satisfy
these characteristics. And yet they provide a benchmark for evaluating market strengths and weaknesses and identifying priority barriers inhibiting growth. Market development tools such as funding,
technical assistance, education and outreach, research and policy/
regulatory changes can then be applied to address these barriers to
benefit the industry as a whole.
For example, in the 1990s, local agencies helped create the
post-consumer recycling industry by rapidly expanding curbside
collection programs for core recyclables like old newspapers, glass
Reprinted from

Figure 1 | The ideal recycling market
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Ideal Characteristics

Access and Participation – Waste generators have widespread,
convenient access to collection opportunities, understand
what to recycle and how, and commonly recycle everything
that can be recycled.
Efficient Processing – Intermediate processors work seamlessly
with collectors to efficiently produce sorted, clean scrap
satisfying established end-user specifications.
Resiliency – Supply is reasonably matched to demand, and
pricing provides sufficient revenue to sustain the supply
infrastructure, which is resilient and able to withstand
inevitable volatility in price, demand and quality.

Metrics

Geographic Coverage – Supply infrastructure is strong and
sufficient in all regions of the U.S., and market information
systems help the industry to anticipate and adjust to
changing circumstances.
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Generation (tpy)
Access Rate (percent)
Participation Rate (percent)
Capture Rate (percent)
Intermediate Processing Yield Rate (percent)
Recovery Rate (percent)
Recovery
Collection Cost ($/t)
Processing Cost ($/t)
Market Revenue ($/t)
Net Collection & Processing Cost ($/t)

Secondary
processing

Manufacturing
and sales

Consumption

Market Balance and Pricing – End-user demand is reasonably well
matched to scrap supply, and scrap pricing/quality provide advantages
over virgin raw materials.
High Value – Scrap materials are used in high-value applications
utilizing their inherent material characteristics to maximize
greenhouse gas reductions and other life-cycle benefits.
Competitive Domestic Markets – Domestic infrastructure and markets
are strong, geographically dispersed and competitive with global
markets, with diversity to weather abrupt market shifts.
Design for Recycling – Manufacturers consider recycling in product and
package design, working with the recycling supply chain to ensure
continued strong recycling practices as designs evolve.
Consumer Demand – Strong demand exists for recycled-content
products, which offer advantages over virgin alternatives based on
quality, price, performance and other factors.
•
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Secondary Processing and Manufacturing Yield Rate (percent)
Load Rejection Rate (percent)
Material Value ($/t)
Recycled Content by Product (percent)
Recycled Content Product Production (units, $)
Recycled Feedstock Use (t)
Domestic Capacity (tpy) and Utilization Rate (percent)
Export Demand (tpy)
Number of Facilities

tpy = tons per year
$/t = dollars per ton

containers and PET beverage containers. In
short order, concerns over insufficient demand for this growing supply of recyclables
spurred government policies and programs
such as minimum content laws/agreements,
procurement commitments and business
assistance programs. These efforts helped
catalyze industry investments to re-tool for
recycled feedstock use. By the late ‘90s demand for high-quality core recyclables had
exceeded supply. In the current age, driven
by strong domestic and global demand, increasing interest by consumers and product
brand owners, and advocacy for zero waste
and extended producer responsibility (EPR),
attention is again focused on the supply

side and efforts to expand recovery of all
discarded materials and products. What follows is a high-level synopsis of opportunities
and barriers on both the supply and demand
sides that are shaping these efforts.

Stronger supply
systems are needed

According to the U.S. Environmental Protection Agency (EPA), the core recyclable
materials of metals, paper, glass and plastic
composed about 134 million tons, or 54
percent, of the 250 million tons of municipal solid waste (MSW) generated in 2012,
with a combined recovery rate of 43 percent.

Growth in single- and dual-stream curbside
collection programs accepting a generous mix
of these core materials has created unprecedented access to recycling in the U.S. A
2008 study found more than 90 percent of
the U.S. population has access to recycling,
including 74 percent with curbside services.
The study also determined 59 percent of these
curbside programs used single-stream collection. Another study found that two years
ago 94 percent had access to PET and HDPE
bottle recycling, 60 percent to programs accepting all non-bottle rigid plastic containers
like margarine tubs, and nearly 18 percent to
programs accepting all rigid plastics like crates
and buckets. Plastics recycling infrastructure
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Figure 2 | Select MSW generation and recovery (2012)
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1. EPA includes only ferrous metals from homes and businesses in these municipal solid waste estimates. According to the Institute of Scrap
Recycling Industries, over 75 million metric tons of ferrous scrap was recycled in 2012, and the Steel Recycling Institute reports the recycling
rate was 88 percent.
2. According to the American Forest & Paper Association, 51 million tons of paper and paperboard were recovered in 2012, for a 65%
recovery rate.
3. Total for organics includes only yard trimmings, food waste and wood.
4. Recovery for recycling; combustion is excluded.
5. Discards include materials that were disposed in landfills or combusted.
Source: U.S. EPA

is increasingly important as generation grows,
even as glass and paper generation decline.
And yet, despite growing access rates,
recovery of many core recyclable grades
remains relatively low (see Figures 2 and 3).
True, some high-volume materials have the
highest recovery rates, led by steel and old
corrugated containers with over 90 percent
recovery, mainly collected in industrial and
commercial settings, respectively. But the
2012 recovery rate for PET bottles and jars
remained low at 31 percent, as did HDPE
natural containers (28 percent) and glass
packaging (34 percent). Even aluminum
cans, perhaps the most familiar and economical to recyclable material, had a 2012
recovery rate of 55 percent. Moreover, due
to the historic export boom, a high portion of core recyclables were being shipped
to market as low-grade, mixed bales, as the
allure of strong and flexible global demand
allowed processors to minimize sorting costs
while maximizing “diversion.” Together, the
two trends of low recovery rates and reliance
on export markets accepting low-quality and
mixed scrap exacerbated the crunch on U.S.
paper mills, glass container manufacturers,
plastics reclaimers and others in need of
higher quality recycled materials.
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By now the need to strengthen the U.S.
recycling supply infrastructure to deliver
higher quantity and quality materials to
domestic end-users is well known. Strategies to increase recovery include expanding
education and outreach, providing incentives, and harmonizing programs to reduce
variability across communities. Recyclebank, the Sustainable Packaging Coalition’s
How2Recycle labeling program and the
Curbside Value Partnership are examples of
related initiatives, but local resources remain
tight and a well-funded national initiative
has yet to emerge.
A complementary strategy is adjusting
and re-tooling collection and processing
systems to reduce residuals and enhance
sorting to meet stricter market specifications. Indeed, many materials recovery
facilities (MRFs) are focusing here to ensure
continued market access in light of China’s
Operation Green Fence, which has deflated
demand for low-grade, mixed plastics and
paper. MRFs can invest in automated
sorting technologies where the high cost is
justified, add sorters and adjust sort lines
and material handling practices. MRFs can
also work with domestic end-users to establish new bale specifications as they have, for

example, for non-bottle rigid plastics or for
multi-material cartons containing valuable
high-grade fiber. The Green Fence may be
good medicine for U.S. recycling. Last year
was marked by struggle as recycling companies adjusted, and China’s demand may
decline at some point as its own scrap industry grows and global manufacturing follows
low labor costs elsewhere. But the likely
trend for the foreseeable future is apparently
continued strong Chinese demand, albeit
with higher quality standards, promoting
the U.S. market development opportunities
described above.

Optimizing organics
management

EPA estimates three key organic materials
(wood, yard trimmings and food scraps) made
up more than 86 million tons, or 35 percent,
of all MSW generated in 2012, with a combined recovery rate of 28 percent. Wood and
yard trimmings recovery for composting and
mulch uses gradually increased beginning in
the late 1980s with current recovery rates of
15 and 54 percent, respectively, and nascent
food scraps programs achieved a 5 percent
recovery rate in 2012.

Getting to zero

Figure 3 | Select recovery rate trends (1960 – 2012)
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Unlike the core recyclables,
organics are managed strictly at
the local level. And while situations vary, several common supply
and demand barriers must be addressed. Participation and capture
rates are relatively low as residents
and businesses become accustomed
to the services, and communities
are cautions about collecting food
scraps for composting due to odor
and related concerns. However,
progress is being made in select
communities as new programs are
launched and publicized and as
haulers and processors experiment
with commercial routing and approaches to sorting organics from
mixed waste streams, such as the
new commercial organics program
in San Jose, California.
On the demand side, there
are plenty of examples of highquality, high-value compost and
mulch products. But examples
of relatively low-quality products
with little or no monetary value
also abound. Large opportunities remain to expand use of
high-quality compost in agricultural, landscaping and consumer
applications, offering economic
value and environmental benefits
including reduced use of water
and conventional fertilizer. In
addition, certification programs,
such as the Organic Materials
Review Institute, provide quality
assurance. Attention is now shifting to anaerobic digestion (AD)
and potentially other conversion
technologies. While a long-proven
technology, commercial-scale AD
is only beginning to come on-line
in the U.S. Barriers include high
tip fees, persistent permitting and
siting issues in some areas and the
supply-side barriers noted above.
AD yields a compost product
and a low or negative carbon fuel
source that can be integrated into
operations.
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Based on EPA data, the core recyclable and
organic materials discussed above make up 89
percent of the MSW stream. The remaining
11 percent, with combined recovery of 18
percent, is composed of numerous distinct

products and materials, some with toxic or
hazardous components, which are generally difficult or costly to recycle. An evergrowing number of programs to recover these
materials are in place or under consideration
through local agencies, industry initiatives
or EPR legislation. Each face unique supply
and demand issues that must be considered as

new programs are rolled out. For example:
Tires: Since the late 1980s, 90 percent of
tire stockpiles have been abated, and state
regulations now generally ensure sound
management practices. With a virtual 100
percent collection rate, market development is focused on demand. In 2011, 82
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percent of the 4.7 million tons of scrap tires
generated found a market in crumb rubber
applications (25 percent), tire-derived fuel
(38 percent), civil engineering (8 percent) or
export, mainly as fuel
(8 percent). Tire end-uses are diverse and
state programs such as grants, rubberized
asphalt use, technical assistance and
incentive payments have strengthened
markets, but there remains a need to further
expand demand in resilient, self-sustaining
markets. Opportunities include expanding
crumb rubber use in paving, manufacture of
established products and
in new product development.
Electronics: EPA estimates 3.4 million
tons of select consumer electronics were
discarded in 2012, with a recovery rate of
30 percent. Collection grew rapidly in
the 2000s with adoption of 25 state EPR
laws and California’s state-administered
funding program. Most electronics are
disassembled into small streams such as
circuit boards, wires, plastics and batteries,
which are then further processed to refine
individual metals for recycling. North
American capacity for disassembling and
processing electronics has grown, though
low-value streams like plastics are typically
exported. Recovery of legacy cathode ray
tube (CRT) devices remains high even with
flat screens now dominating the market
and demand for CRT diminishing. The
Institute of Scrap Recycling Industries, Inc.
and the Consumer Electronics Association
have sponsored a challenge to find new
markets for CRT glass, but an attractive
alternative has yet to be found. The lead
content of CRT funnel glass and variable
state regulations are major barriers. As
new types of consumer electronics enter
the waste stream, collection systems and
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market development needs will continue to
evolve.
Carpet: The carpet industry’s Carpet
America Recovery Effort (CARE) promotes
recovery and recycling nationwide, with a
focus on compliance with California’s carpet
EPR law. CARE has established a modest 12
percent recycling goal due to technical processing challenges related to handling diverse
components in processing and end-use.
Paint: The producer-led Paint Care
program provides a model for paint EPR,
which has now been adopted in seven states
and is being considered in several others.
The focus is on expanding convenient
collection services and reusing recovered
paint via exchanges or blending into new
products.
Construction & Demolition Debris
(C&D): EPA doesn’t count C&D as MSW
and volumes fluctuate with economic cycles.
However, a 2003 EPA study estimated C&D
generation at 160 million tons with a 40
percent recovery rate. Like organics, C&D
recycling is mainly a local endeavor. Proven
models for increasing C&D recovery, local
processing and end-use operations offer
opportunities if infrastructure is not already
in place. High-volume C&D materials, including concrete, brick, rock and asphalt, are
crushed, cleaned and reused in local construction. Some, like metals and cardboard, have
established markets. And other C&D materials like carpet and gypsum drywall may offer
local business development opportunities.

Conclusions

The evolution of U.S. recycling over the
past quarter century has been remarkable.

Despite major recessions and market cycles,
the industry has avoided severe, debilitating
disruptions while continuing to expand and
thrive. Now recycling is receiving yet another
infusion of fresh energy and broadened
perspective as services expand to cover the
last remaining waste stream components and
as the framework of materials management
begins to take hold. Some key questions being raised:
• What policies and approaches can best
ensure strong collection, processing and
market infrastructure in all geographic
areas of the nation?
• To what extent can domestic end-use
capacity be expanded, and how?
• How can the strong linkage between
recycling and greenhouse gas emissions
be leveraged to reduce environmental
impacts across product life-cycles?
• What innovations can effectively promote behavior and design changes to
eliminate waste?
The good news is that the hard work
needed to shape recycling in the 21st century
is already well underway. Part 2 of this story
will highlight some of the groups and initiatives at the forefront of these
efforts.
Ed Boisson is principal of Boisson
Consulting. He can be reached at
ed@boissonconsulting.com.
Reprinted with permission from Resource
Recycling, P.O. Box 42270, Portland, OR
97242-0270; (503) 233-1305, (503) 2331356 (fax); www.resource-recycling.com.

