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EXECUTIVE SUMMARY
This Capstone examines the role and impacts of the Illinois Electronic Products Recycling and Reuse Act
(IEPRR Act) and subsequent amendments on the successful and financially viable collection and recycling
of electronic devices in the state of Illinois. First, it details the incomplete picture currently available
through data on the weights and quantities of electronic devices collected in Illinois in compliance with
the statute and Illinois Environmental Protection Agency reports. Then it examines the negative impacts
that revisions to the Act have had on manufacturers, recyclers and municipalities in their efforts to collect
and report real weights.
This capstone proposes a method for estimating how much and when certain electronic devices will
emerge in the e-scrap stream by county in Illinois. The county level estimates of electronic devices owned
in households are based on state level census data about ownership rates of computers and televisions
and are paired with US Environmental Protection Agency and industry estimates of the lifespan of
electronic devices to create estimated timelines for device emergence for end of life management.
This research forms the dual arguments that proportional collection throughout the state is essential
to fulfill legislative requirements for diversion of e-scrap from landfill and that significantly increased
collection rates are both possible and essential to supporting an economically viable private recycling
market in Illinois. The county level data and methodology for anticipating waste volumes goes beyond
the established benchmarks of service provision throughout the state designated as “well served” and
“underserved” counties. The analysis reveals where there are large shortfalls in collection, how much
valuable scrap is currently not arriving in e-scrap markets and which counties will continue to be low
contributors to the e-scrap stream.

The report concludes with recommendations for future collection policies that integrate multiple systems
employed in other states. Illinois must:
•

Change the evaluation structure for collection goals to:

•

Revise fee structure in the law:

•
•
•
•

o

Use the weight of devices emerging in the e-scrap stream now, not new devices

o

To allow for recycling fees assessed at the time of purchase for new devices

o
o

Increasing collection goals to 7 pounds per resident to reflect the weight of older devices
To clarify which fees municipal collectors may charge or assess for collection events

Establish a quasi-government agency to help draft and enforce contracts between manufacturers 		
and recyclers and to audit collection totals
End current 2 for 1 incentives for rural collection that increase collection numbers on paper but 		
decrease real weights of devices collected
Modify the law to eliminate language that permits lead glass storage in landfill containers so that 		
recyclers can fulfill e-Stewards and R2 certification standards
Develop a merged collection strategy that has
o

Regionally proportional, year-round, convenience collection sites throughout the state

o
Separate year-round, population-based, convenience collection for the Chicago 			
		Metropolitan Area

4

Introduction to the Electronic
Products Recycling Network
in Illinois
The State of Illinois Electronic Products Recycling
and Reuse Act (Public Act 095-0959, effective
9.17.2008)1 identifies class of electronics designated
Covered Electronic Devices (CED), makes disposing
of CEDs in landfills illegal and requires sharing
educational materials to consumers of electronics.
Furthermore, it requires that state agencies
provide lists of locations where electronic waste
can be collected for reuse, refurbishing or recycling
throughout the state. The law provides for an
incremental increase schedule for improving the
total weight of waste that is diverted from landfill
into reuse or to collection by registered providers of
end of life (EOL) management of all components of
the CEDs.

E-scrap is recycled by private, for-profit companies
in Illinois and the changing market value of the scrap
and costs associated with shipping and collecting
e-scrap can dramatically impact the recycler’s
ability to remain profitable. If recyclers are not able
to profit from collection because shipping costs are
prohibitively high, there are unreliable contracts
and commitments to recyclers from collection sites
or there is a negative balance between the value of
materials reclaimed and the costs of disposing of
toxic materials, these businesses may fail.3 Though
the laws and regulations that exist regarding
consumer and manufacturer responsibility to find
environmentally sound services for EOL of e-scrap
seek to incentivize the growth of recycling capacity
many of these laws have left recyclers, collectors,
Private companies provide recycling facilities and governments and consumers confused.
end of life management for the covered electronic
devices. Electronic scrap moves into end-of-life There are consistent problems with building the
management through manufacturer take-back market and anticipating the value of material
programs, where the manufacturer agrees to take available from one year to the next. The initial
the items back and manage their disposal, or through IEPRR Act and subsequent amendments have
a variety of collection centers throughout the state. produced a number of unanticipated challenges for
The collection centers vary widely from thrift and everyone along the e-scrap stream. The current mix
re-use stores to community commissioned public of manufacturer take-back programs with publicly
collection events. E-scrap industry and community funded local government collection sites and events
collection events were unexpectedly affected by the demonstrate the enduring uncertainty about who
changes in certification and prohibition of fees that is responsible for e-scrap collection infrastructure.
were modified in the July 2015 amendment.2 It takes All iterations of the IEPRR Act include language
considerable education on the part of community requiring increased manufacturer responsibility
planners, public health departments, county for take-back of electronics they sell and decreased
governments and the consumer to understand the costs for communities and other non-manufacturer
different options and costs and associated with collectors for providing collection services. Despite
diverting electronics from landfill. Community the relatively clear and consistent goal to make
planners are left unsure of how to help their citizens manufacturers responsible for the products they
comply with the law.
produce, two major factors affect the realistic
options for achieving that goal.
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Manufacturer take-back programs
require everyone to participate in a
circular economy

The role of community planning
agencies as educators and collectors
in the stream is unclear

In the circular economy, manufacturers fold the
future cost of recycling devices into the upfront price
of the devices they sell. In this way, the consumer
pays the future recycling cost when they purchase
the device rather than paying when they recycle.
Illinois state law prohibits charging a fee for recycling
e-scrap so embedding the cost of future recycling in
the purchase price is technical compliance with the
law.4

Most county governments provide lists of recyclers
on government or affiliated webpages for their
community members while others have no available
information at all about locations where consumers
can take e-scrap. Updating this information and

creating educational programming to ensure that
the listed collection and recycling centers are
appropriately certified falls to the discretion of
municipalities and county governments. The lists
of available services vary dramatically from one
government website to the next and the lists do not
The current system can be abused
always reconcile with the current ILEPA listings
of certified recyclers. This creates hardships for
There is concern that if all manufacturers do not consumers, governments, community planners and
apply commensurate fees for future recycling or organizations that attempt to schedule collection
fail to collect devices manufactured prior to the events or expand collection and recycling options.
new circular economy model, manufacturers that
don’t participate or apply very low fees may gain a
competitive edge over responsible manufacturers There is a domino effect from these
that charge reasonable fees and collect older devices.5
loopholes and uncertainty
There is still a need for community sponsored takeback events and non-manufacturer collection sites
If the amount of scrap collected decreases, recyclers
to collect e-scrap that manufacturers won’t.
cannot process enough material to remain profitable.
Current policy favors a shift to manufacturer If the amount of collection required by manufacturers
take-back as primary collection strategy through stagnates or decreases through double-credit
incremental increases in collection goals for incentives for collecting in underserved communities
manufacturers. However, current incentives allow they have no need to provide more services to
6
for multiple collection credits for a single device consumers than the minimum to meet quotas.
collected in underserved areas. Recyclers receive Consumers without a place to dispose of e-scrap
2 for 1 credit for collecting in underserved rural may hoard devices awaiting a collection event. When
counties. This incentive allows manufacturers there are community collection events, more scrap
to achieve their collection goals on paper by arrives than can be accepted. Consumers who are
strategically collecting a smaller total volume of turned away must keep and continue to hoard their
e-scrap each year from the most valuable locations. devices. Illegal dumping is the only available method
for disposing of electronics in some areas. Municipal
and private waste management services must police
waste containers to avoid collecting and landfilling
e-scrap. The costs are spread between everyone in
the e-scrap stream and fewer participants see any
benefit from the efforts to recycle.
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Careful examination of all of the impacts of the
IEPRR Act on providers and participants in the
e-scrap stream is necessary to close loopholes and
end the negative domino effect that undermines
current recycling efforts. Policy that mandates
manufacturers and communities to consistently and
reliably work with recyclers to provide adequate
scrap to maintain their businesses combined with
reasonable estimates of the amount of material
that will be available annually will help recyclers,
communities and consumers understand their
responsibilities, options and costs to the benefit of
all.

What We Know about E-scrap
Weights, Volumes and Quantities
The ILEPA has kept records on the amount of e-scrap
reported as captured through manufacturer take
back programs and collection sites.7 The aggregated
totals of electronics reported to ILEPA as collected
through one of these two channels between 2011
and 2014 can be found in Table 1 (full collection data
in Appendix A). There is no data for earlier collection
periods available through ILEPA and the discrete
categories of items collected has transitioned from
an earlier list of all 17 CEDs broken down by weight

and collection method to the aggregated list of 7
categories in Table 1. Tracking discrete objects in
the collection chain and identifying which items are
likely to emerge or are being successfully recaptured
is made far more difficult due to the lower detail in
contemporary reporting. However, understanding
the weight of small, non-cellular phone devices has
become less important to recyclers. Understanding
the total amount and weight of Cathode Ray Tube
and flat panel televisions and monitors has grown
increasingly important due to their abundance in
the e-scrap stream and rising costs associated with
recycling these devices.

Table 1
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The July 2015 Amendment
Left Recyclers, Municipalities
and Citizens Uncertain
A 2015 amendment changed the Electronic
Products Recycling and Reuse Act and created new
requirements and benchmarks for the total amount
of e-scrap that was to be diverted from landfill.
It set new guidelines for manufacturer take back
programs and redefined the financial requirements
and restrictions placed on recyclers that collected
e-scrap from municipalities. It further created new
certification requirements for registration as a
recycler in the state of Illinois.
“PA 99-0013 (HB1455) signed into law
July 10, 2015; effective July 10, 2015. Amends
the Electronic Products Recycling and Reuse
Act. Increases manufacturers’ recycling goals
from 50% to 80% for televisions and computer
monitors; imposes penalties when those goals
are not met (rather than when less than 70%
of those goals are met); and prohibits recyclers
and refurbishers from imposing a recycling
fee on units of local government acting as
collectors unless the recycler or the refurbisher
also provides: 1) a financial incentive that is of
greater value than the fee being charged; or 2) a
premium service. Also recognizes the placement
of CRT (cathode ray tube) glass into retrievable
storage cells at a landfill; allows carry-forward
credits to manufacturers; and requires recyclers
and refurbishers to acquire certification from
either R2 or E-Steward “8

The total number of certified recyclers listed on
the ILEPA information webpages has decreased
significantly due to new certification requirements.

In 2015 the ILEPA listed 44 recyclers located in
Illinois (Appendix B). In March 2016, there are a
total of 40 recyclers listed as certified to recycle
material from the state of Illinois and only 29 of
those are located in the Illinois.10

ILEPA lists 324 e-scrap collection sites in the state of
Illinois in 2016 but not all sites will accept all of the
17 CEDs requiring recycling.11

It falls to the consumer to contact collectors and
recyclers to verify that their devices can be collected
or recycled at individual facilities throughout the
state.

Retail Chains with manufacturer take-back programs
are a dominant portion of the list with 52 Best Buy
and 41 Staples stores providing 28% of collection
services for the state through manufacturer takeback services.

Goodwill thrift and resale stores appear 87 times
on the list, totaling 27% of all collection locations
in the state. Goodwill Industries partner with Dell
Computers as a drop-off point for their manufacturer
take-back program and accept working electronics
In 2016, the two certification services, R2 and for resale.
e-Stewards mounted a legal challenge to the
amendment’s provision that would allow recyclers Goodwill Industries does not serve as a dropto store lead glass in landfill containers. They off point for non-functioning e-scrap in need of
contend that it is impossible to certify any recycler recycling.12
that would store lead glass in landfill containers
because to do so is a violation of their certification
standards. The recyclers in Illinois would not be able
to both legally store lead glass, based on this statute,
and also achieve requirements of certification.9
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As Statutory Diversion Rates
Increased Registered Recyclers
Decreased
As noted above, Best Buy, Staples and Goodwill
Industries provide 55% of the options for collecting
and recycling e-scrap in Illinois. Together, these
three businesses have historically provided takeback services for a broad range of computer related
e-scrap. Still, the services that can be offered by
these companies and the other e-scrap collectors
and recyclers remain limited because the cost of
collecting, shipping, recycling or disposing of the
materials in some devices is costly and the currently
amended act makes unclear whether or not recyclers
are required to process the lead glass they collect or
if they may store it indefinitely.
Best Buy implemented a nationwide change to it’s
recycling policy in an effort to continue providing
recycling services to customers despite rising costs
associated with cathode ray tube (CRT) and flat
screen monitors and televisions. As of February 1,
2016, Best Buy has added a fee of $25 to recycle
televisions and monitors.13 The imposition of the $25
fee was intended to allow Best Buy to continue taking
these items in from the public but to end financial
losses for doing so. However, they announced that
they would have to stop collecting televisions or
computer monitors, not purchased directly from
Best Buy, at any of their stores in Illinois due to
the PA 99-0013 (HB1455) amendment prohibiting
recyclers from charging a fee to consumers for
recycling services.

The need for recycling facilities for these devices will
not decrease though the capacity to manage them
is already in decline and the mandate to process all
of the materials within the year of collection is less
clear in the 2015 amendment.

The Problem and the Need in Illinois
Counties

It is clear that there is a substantial amount of e-scrap
available for collection in Illinois but policy shifts
have not created the type of mandate or conditions
necessary to support a resilient recycling system
in the state. ILEPA and state government recognize
the low rates of participation in e-scrap recycling
statewide and recent amendments to the law reflect
an effort to increase consumer participation in
recycling.14 The majority of Illinois counties are
consistently classified as ‘underserved’ for lack
of collection and recycling services and a further
lack of educational programing to help the public
understand where they can take their e-scrap for
recycling. Policy initiatives to improve the collection
in underserved areas include a double credit for
e-scrap collected in 85 of 102 counties in Illinois
(Map 7). As discussed earlier, the impact has been
a decrease in total amounts of e-scrap collected
because manufacturers can meet their quotas by
collecting strategically in areas that offer better
credits.

The July 2015 amendment led to the loss of 28% of
locations in Illinois for consumers to safely dispose
of the heaviest and most difficult to manage personal
electronic devices that are in the scrap stream. All
estimates show that older monitors containing
leaded glass and cathode ray tubes, as well as
contemporary flat-screen monitors will continue
to surface in the stream in increasing numbers for
several years (Appendix C).
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Estimating the Amount of
E-scrap Already in Need of
EOL and Emerging in Future
Years
According to the US Environmental Protection
Agency, there were a total of 6,364,700 tons
of Televisions (Table 2) and 4,424,700 tons of
Monitors (Table 3) that were expected to move into
end of life management or recycling in the United
States during the years between 1999 and 2007.
The combined 10,789,400 tons of televisions and
monitors comprised 69% of the total weight of
electronic devices in need of end of life management
during those years. Desktop computer towers,
portable computers, cellular phones and peripheral
devices such as keyboards and mice made up the
remaining 31% of the weight. Though total numbers
of units for mice, keyboards and peripherals were
consistently higher than the number of units of
monitors, the difference in size and weight between
these items play a much
Table 2

larger role when planning for material recapture,
hauling, storage and recycling of these devices.
Materials like leaded glass found in CRT monitors
and televisions are rarely reused, so the value of
recycling the material has been largely replaced with
the cost of disposal. This both eliminates a private
market for recycling heavy, lead glass monitors and
creates new burdens for consumers and companies
seeking safe locations for storage or disposal.
Cellular phones have historically contained high
value metals that offset costs of managing disposal of
toxins. Their relative low weight and the abundance
of recycling collection points through retailers and
other services makes recapture of cellular phones
less cumbersome and less challenging for recyclers
in most contexts. Cellular phones are not addressed
further in this report.

Table 3
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Challenges to Estimating E-scrap
Totals at State and County Scales
Conservative estimates of the weight and unit totals
for some types of electronic devices currently in
circulation and primed to enter e-scrap streams
at state, county or municipal scales can be created
by combining the national scale data about
device ownership and with state and county level
household data. Estimates of e-scrap emerging at
state, county or municipal scales produced in this
report are not absolute totals or weights for the
e-scrap in the state. Absolute figures are unavailable
for a number of reasons.

Firstly, the rapid emergence of new electronic device
types, such as cellular phones, laptop computers
or tablets, over the past 20 years has led to
significant changes in the types of questions asked
by the decennial US census, American Community
Survey and the National Telecommunications and
Information Administration surveys of populations.
These surveys did not ask identical or comparable
questions about electronic device ownership for all
years. Survey questions and reporting have changed
as devices obsolesce or emerge in consumer
markets.

Thirdly, publicly available data about personal
device ownership gathered from the civilian
population is reported at household levels but does
not include institutional or non-civilian ownership
of devices. While early census questionnaires about
device ownership asked about household computer
and television ownership, later surveys replaced
questions about device ownership with questions
about how individuals access the Internet. Questions
about Internet access do not overtly include or
exclude institutionally owned devices. It is not
possible to narrow the data from these questions
to a relevant understanding of device ownership at
household or institutional levels as these questions
do not ask survey participants to enumerate, or
specify on which devices or at which locations they
access the internet.
Despite these limitations, it is possible to develop
useful conservative estimates of the amount of
household computers, monitors and televisions that
are likely to surface in e-scrap collection streams
in a county or in the state in a given year based on
ownership averages and trends.

Secondly, it is infeasible to use manufacturer data
to estimate quantities of all types of electronic
devices owned by households or individuals at the
state or county level in Illinois. Industry data about
units manufactured that is considered sensitive
or proprietary is suppressed and is not available
through public reporting agencies. Tracing a
unique device to a unique person or household
cannot be gleaned from publicly available data on
manufacturing (Appendix D).
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Method for Estimating
Annual E-scrap Unit
Totals and Weights
Life Cycle Analysis and Life
Expectancy
The life cycles of many contemporary devices Table 4
are fairly predictable and there are many
private consumer services and public agencies
that produce comparable timelines for the
movement of devices into EOL management.
The complete 2009 EPA Estimates for the life
expectancy of Electronic Devices predict,
based on reported data of a large sample of
items collected, what percentage of a device
type will move into reuse or EOL streams over
a range of years (Tables 2 and 3). Table 4 shows
the average number of years between when a
device type is purchased and when it moves
into EOL management, including the average
amount of time that a device remains in storage.
Adding the number of years before recycling
to the estimate of total device ownership for a
state or county
yields a conservative estimate of the amount
and weight of electronic devices that will move
into EOL management for a given year. By
using the expanded estimates of life expectancy
of devices, found in Appendix C, it is possible
to achieve a more granular level of detail. The
heaviest and most difficult items to safely
recycle, televisions and monitors containing
lead glass, continue to appear in the e-scrap
stream for 14 or more years after they were
purchased. Though these devices are sold less
frequently, estimating e-scrap streams requires
looking back to earlier ownership rates to
identify when items will stop being used. Most
televisions and monitors sold in 2005 will not
emerge in the e-scrap stream until 2019. Life
cycle analysis is essential to analyzing these
trends.
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Method for Estimating
Conservative E-scrap Totals at
the National Scale
Between 1984 and 2013, the United Table 5
States Department of Commerce and the
U.S. Census Bureau (Table 5) captured
computer ownership by household data.
In 1997 36.6% of US households had a
computer but by 2012 79% owned at least
one computer. At a rate of 1 computer
per 79% of households, a minimum 96.2
million desktop, laptop or tablet computers
were owned in US households in 2012.
By extension, an estimated 633 Million
computers were owned in US households
between 2000 and 2013 (Table 5).
Average life expectancy (LE) of all
computers is 8.75 years (desktop
computer LE is 12 years and laptop LE is
5.5 years, Table 4). The conservative

estimate is that 88.4 million computers
owned in 2009 will enter the US e-scrap
stream in 2016. With an average
LE of 11.65 years for all televisions,
the conservative estimate is that the
117.7 million televisions owned by US
households in 2009 will enter the e-scrap
stream in 2020.
While ownership data does not reflect
continued ownership of a single device
over many years, it also does not account
for multiple devices owned in a single
household, older devices stored and
awaiting disposal or devices owned by
businesses, institutions and the noncivilian population. This method produces
useful information about when different
devices may enter the e-scrap stream
and for how long after certain devices
obsolesce, facilities for safe disposal will
be required.
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Method for Generating
E-scrap Estimates for Illinois
at the State Level
Computer ownership data specific to Table 6
Illinois households was collected for
several of the same years that US computer
ownership by household was surveyed.
Illinoisans have owned computers at very
comparable rates to the national average
since reporting began. In 2001, roughly
53% of Illinois households reported
owning at least one computer, slightly
below the national average of
56.3% but by 2003, 61% of Illinois
households owned computers compared
to 61.8% ownership nationally. By
2013, 80% of Illinois households owned
computers compared to approximately
79% of US households. In table 5 the
Illinois data shows that at minimum
42.8 million computers were in Illinois
households between 2000 and 2013.
Where data specific to Illinois households
was not available, national averages were
used to estimate computer ownership for
those years.
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Reconciling Different Methods of
Measurement from Units to Weights
The IEPRR Act establishes collection quotas based
on weight per capita so ILEPA requires that recyclers
report the weight of e-scrap collected instead of unit
totals. US Census and other surveys ask consumers
about unit ownership and not weight of devices. In
order to create policy relevant estimates of e-scrap,
it is necessary to convert unit totals to weight using
existing average device weight data. Table 6 shows
the US Environmental Protection Agency average
device weights from devices collected from 1999
through 2007.
Tablet computers were introduced in 2010 and sales
have steadily grown with an estimated 45% of

people in the US owning tablets in 2015, up from
3% in 2011.15 During this same period, desktop or
tablet computer ownership has remained constant
though there is no public data that clearly delineates
how many individuals own one laptop or one
desktop computer or both. This complicates efforts
to create reliable estimates of weights of e-scrap.
The trend in device ownership suggests that lower
weight laptops are more common now than in
2007 and that overall computer ownership has
dropped since peaking in 2012.16 When using US
Census or survey data that groups desktop, laptop
and tablet computers into a single category, it is
necessary to revise average weights down to reflect
the proportion of each device type in the category
weight.

Table 7
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Tablet computers have averaged 1 pound since their
introduction in 2010.17 According to industry data
from 2006, the average weight of a desktop computer
was 10 pounds and a laptop was 3.5 pounds.18
These figures represent a significant drop in device
weights that does not match the EPA estimates for
device weights based on collection

of those devices in a given year. Future estimates
of device weights reflect proportional increases
in laptop ownership and the emergence of tablet
computers with average weights between Table 8
manufacturer estimates for new devices and Table 7
data about real collected totals.

Table 8
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Analysis of E-scrap Totals and
Reported Collection
Conservative estimates of how many computers
were in Illinois in a given year, converted to average
weights, plus the average life expectancy of the device
type yields an estimate of the weight of devices
available for EOL in that year. This figure can be
compared to the weight of e-scrap reported to ILEPA
as collected by Illinois Recyclers (Appendix A). First,
it is necessary to subtract the life cycle estimate from
the dates of collection and then convert unit totals to
tons to compare reporting.

Using LE estimates (Table 4), computers collected
in 2012 were reported as owned by an Illinois
Household 8.75 years earlier in 2003. Desktop
Computers in 2003 had an average weight of
22 pounds (Table 6). Laptop ownership had not
increased significantly by 2003 so the weight of
towers would have been the bulk of computer weight
in 2003. Based on these figures, 2.97 million Illinois
Households owned at least one computer (Table 5).
So, an estimated 65.3 million pounds of computer
e-scrap was likely to emerge for EOL management in
the state in 2012.
Table 9

Table 9 shows that the total weight of all computer
related e-scrap reported as collected in 2012
was approximately 18 million tons, not including
mice, keyboards, peripherals and external devices.
Approximately 12.5 million pounds of computers
were reported collected or returned to manufacturer
take-back programs in Illinois in 2012 (Table 7).
That is roughly 27% of the conservatively estimated
total of computers in Illinois Households that were
likely to need EOL that year.
This first comparison of the likely total amount
of computer related e-scrap ready for EOL to the
amount that is reported suggests that recycling
rates are low in the state. The household ownership
model used to create these estimates is only useful
as a guidepost but it is worth noting that the
estimates do not include devices currently being
stored for lack of recycling resources, non-civilian
owned devices or devices owned by institutions and
businesses. It also does not account for failures in
accounting or duplicative reporting to ILEPA that
come from multiple unit credits for collection of
devices in underserved areas.19
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It is clear that there is a substantial amount of e-scrap
available for collection in Illinois but policy shifts
have not created the type of mandate or conditions
necessary to support a resilient recycling system
in the state. ILEPA and state government recognize
the low rates of participation in e-scrap recycling
statewide and recent amendments to the law reflect
an effort to increase consumer participation in
recycling.20 The majority of Illinois counties are
consistently classified as ‘underserved’ for lack
of collection and recycling services and a further
lack of educational programing to help the public
understand where they can take their

e-scrap for recycling. Policy initiatives to improve
the collection in underserved areas include a double
credit for e-scrap collected in 85 of 102 counties
in Illinois. As discussed earlier, the impact of these
credits has been a decrease in total amounts of
e-scrap collected because manufacturers can meet
their quotas by collecting strategically in areas that
offer better credits.21

18

Method for Generating
E-scrap Estimates for Illinois
Counties

of household ownership of devices is determined
(Table 10). Estimates of ownership rates by county
for a given year multiplied by average weight for
devices gives annual estimates of weight of e-scrap
The methodology for generating conservative generated by county. Adding the LE of different
estimates of e-scrap at national and state scales can devices to a given year’s annual weight total yields a
be applied to the county level once the number of prediction of the weight of certain devices expected
households per county is identified and percentages to emerge in the e-scrap stream in future years.
Table 10
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Establishing Number of Households
for all Illinois Counties
Total numbers of households and average household
size data is available for 47 counties in Illinois
through the American Community Survey (ACS)
2005 - 2012 and Decennial US Census data for 2000
and 2010. The remaining counties have total county
population for the same years but not a count of
households. By multiplying total county population
by the state average percentage of the population
living in households divided by state average
household size provides county level estimates of
the number of households in the remaining counties.

Estimating Missing Data for Total
Numbers of Households
The US Census Bureau American Community Survey
was created in 2005 leaving a gap in county level data
from the 2000 Decennial Census to the 2005, 2007
or 2009 for counties in Illinois. In order to develop
state-wide county level estimates for the same years
for which there is reporting on percentages of device
ownership, the missing data has been estimated
using an even incremental change between the
2000 census data and the first year for which the
ACS reported data (Appendix 5). The formula is the
first ACS reporting year data minus the 2000 census
data divided by the number of missing years. This
increment is then added to each subsequent year,
gradually stepping up or down based on population
growth or decline. (Total household number
estimates for all counties, Appendix E).

televisions and computers in each county for a
given year (Computers in Appendix F, televisions in
Appendix G).

Converting Unit Totals to Weight for
all Illinois Counties

Multiply the number of computers or televisions for
a given year by their average weight for that year
(Computers in Appendix H, televisions in Appendix
I).

Estimating the Year that E-scrap will
be in Need of Collection using Life
Expectancy
Add the LE of each device type to the unit total or
weight total for that county to estimate in which
year that number of units or weight of e-scrap will
emerge for end of life management.

Reconciling different Proportions of
Device Types in the E-scrap Stream
Through Time

Since the LE of televisions is different than the LE
of computers and the LE of desktop computers is
different than the LE of laptops and tablets, these
totals are only a conservative estimate for each
device group. Recycling collection and surveys of
device ownership do not break the data apart to
identify rates of ownership of specific weights or
sub-categories of devices. For years where laptop
ownership increased or was close to the same rate
Identifying Estimated Number of
as desktop computer ownership, the average weight
Units of Computers and Televisions
used in this report for each device type is 50% -50%.
2015 was the first year that desktop and laptop
for all Illinois Counties
computer ownership were expected to be 50% Multiply the number of households in a county by 50% so any estimates for earlier years err on the
the percentage of computer ownership or television side of lower weight to maintain a very conservative
ownership by household in Illinois to create estimate.
conservative estimates of the minimum number of
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There is no clear mechanism to predict how the
current backlog of scrap that has been undercollected statewide will impact numbers in the first
few years after a new collection plan is implemented.
In the near term the total weight of e-scrap collected
may be much higher than these estimates due to a
large amount of heavy CRT devices and older
desktop computers flooding the collection centers in
the first few years. The purpose of erring on the side
of lower weight for anticipated collection numbers is
so that community planners and recyclers can have
realistic numbers that account for 2 for 1-collection
credits in underserved counties.

How Much E-scrap is in Illinois
Counties
This report uses a household ownership model
that allows for multi-year comparison of consistent
national and state survey questions about numbers
of households and household device ownership
of the heaviest devices in the e-scrap stream:
computers, televisions and monitors.

For the years 2005, 2007, 2009 and 2011, there is
data about device ownership by household and
total number of household data by county available
for comparison. This report focuses on the six-year
span to examine scrap likely to be collected between
2016 and 2022 based on the LE of devices (Table 4).

Though total device ownership has increased in the
state (Table 6), this report reflects the downward
trend in weight of new devices and lower average Distribution of Illinois Households
weights for combined categories (such as computers
that often combine 1 pound tablets with 40 pound Northeast Illinois is the most populous region of the
tower computers into a single collection class).
state. Twenty-three counties in Illinois represent
approximately 84% of the total for the state. Four
counties in the Chicago metro area have 200,000 or
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more households and comprise 57% of total Illinois
households. Five counties have 100,000 – 200,000
households, 6 counties in the state have 50,000
– 100,000 households and eight counties have
between 25,000 and 50,000 households. Seventynine counties have fewer than 25,000 households

and 50 of those have fewer than 10,000 households.
Using the household model to predict amount of
e-scrap available by county, it is evident that the
majority of electronics are in the NE region for the
period from 2005 – 2011.

Map 1 Number of Households in Illinois Counties, 2005 - 2011
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Computer Units in Illinois
Households

in 2011. In 2005, 67 counties had less than 10,00
households with computers but by 2011, that
Total Units of computers in Illinois households number had dropped to 57 counties with 10,000 or
have increased as average statewide ownership of fewer computers in households. For counties with
devices increased from about 61% in 2005 to 77%
more than 10,000

Map 2 Comparison of estimated Numbers of Computer Units in Illinois Households by County, 2005 -2011
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Changes in County Weight
Estimates Demonstrate Shifts in
Weight of Devices

estimated 22 pounds for these years (Table 7). In
2009, proportional shifts in laptop ownership led
to a revision to a 15-pound average for this class.
By 2011, proportional ownership rates of desktop
In 2005 and 2007, computers collected were high computers to laptops and the introduction of ultraproportion desktop towers with a low proportion of light tablets led to a further revision downward to a
7-pound average.
laptops. The average weight for devices was an

Map 3 Comparison of estimated Weight of Computers in Illinois Households by County, 2005 -2011
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Television Units in Illinois
Households
Total numbers of televisions owned by households
have not changed substantially in this time period.

In 1992, Illinois household television ownership
was 96.6% and in 2011 it was 98.3%. Between 2005
and 2011, the rate was consistently between 98%
and 99%.

Map 4 Comparison of estimated Numbers of Television Units in Illinois Households by County, 2005 -2011
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Changes in Device Weights are Less
Significant with Televisions

average weight for CRTs devices was 57 pounds
(Table 7) but by 2011 that average increased to 64
pounds according to industry data (Table 8). Flat
The EPA collection data (Table 7) and the industry panel televisions and monitors averaged 23 – 24
data about televisions (Table 8) show that though pounds for all years from both sources. There is
there has been a significant shift in the design minimal evident change. Data on proportions of CRT
of televisions, their weight hasn’t changed as and flat panel ownership might reflect a downward
substantially over time. In 2005 and 2007, the
weight shift like that found in the computer class.

Map 5 Estimated Weight of Televisions in Illinois Households by County, 2005 -2011
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Combined Weights of Devices Show
Variation in Counties and Regions

24 counties have 500,000 - 1 Million pounds, 31
counties have 250,000 - 500,000 pounds and only
three counties have less than 100,000 pounds each
Though NE Chicago Metro Area counties consistently year. Statewide, there were 295,375,261 pounds in
have 10 Million pounds or more of computers and 2005, 264,438,490 in 2007, 266,777,657 in 2009
televisions in households every year most counties and in 2011; there were 228,483,936 pounds of
have at least 250,000 pounds of televisions and computers and televisions in households in the
computers in households every year. Twenty-three state.
counties have 1 -10 Million,

Map 6 Combined Weights of Televisions and Computers in Illinois Counties, 2005 - 2011
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Illinois Counties With Lower
Collection Consistently Poorly
Served

per year since 2005 and all but one of the counties
in the state that have more than 2.5 Million pounds
per year are “Well Served.” Twelve counties directly
adjacent to the well-served counties have between
All but three of the Counties designated “Well Served” 1 million and 2.5 Million pounds of electronics in
in 2015 consistently had more than 2.5 Million homes each year. This helps to make sense of the
pounds of computers and televisions in households problem with the 2 for 1 program for collection.

Map 7 Combined E-scrap Weights and Trends for Counties Designated “Well Served” in 2015
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Counties designated “Well Served” in 2015
generally have a higher density of recyclers in their
metropolitan areas than the underserved counties
that have high weights of electronics (Appendix
L). As has been noted in multiple reports, this is an
urban-rural problem.22 Map 8 shows weights from
2011. It is clear from the geographic distribution

of counties with very high e-scrap weights that are
designated underserved make the 2 for 1 credits for
collection extremely valuable. With current quotas
for collection easily met within their own counties
or in adjacent counties.

Map 8 E-scrap Weights and Locations of Recyclers Relative to Counties Designated “Well Served” in 2015
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Estimate of E-scrap emerging in
Illinois Counties in 2017 and 2019

device purchase date plus average life expectancy
method outlined in this report. Map 9 show what
weight and percentage of total e-scrap will emerge
In 2017, there will be an estimated 264 million by region. While Appendices J and K demonstrate
pounds of computers and televisions ready for the application of the methodology from this report
EOL in the state. In 2019 there will be estimated at the county level, a regional analysis shows the dis249 million pounds. Appendices J and K detail the proportionate amount of e-scrap emerging throughweight of computers and televisions by county that out the state more clearly. This regional analysis is
will need EOL between 2013 and 2023 using the essential for developing useful recommendations
for future collection strategies.

Map 9 Computer and Television E-scrap in Need of EOL Management in Illinois Regions in 2017 and 2019
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Recommendations
Specifically, recyclers expressed a concern that low
quotas and multiple device collection credits, such
as 2 for 1 credits, make it difficult for recyclers
to understand how much scrap they will receive
from a contract with manufacturers participating
in take-back programs. They expressed a desire to
have policy changes clarify by when in the fiscal
or calendar year contracts must be secured for the
next year’s recycling. They also expressed great
concern over the efforts in the recent amendment
to mitigate the costs of dealing with heavy lead
glass CRTs. The July 2015 amendment does two
conflicting things; it permits the storage of lead
glass in sealed containers at landfills for future
Is the current weight requirement
storage and requires that certified recyclers are
adequate?
certified through the R2 or e-Stewards certification
programs. R2 and e-Stewards certifications do
The 2010 IEPPR Act established a mandated not permit recyclers that they certify to store lead
collection goal at 2.2 pounds per Illinois resident.
glass. The recyclers indicated that the only way to
There was substantial debate around whether this comply with the law and be certified through R2 or
weight or an increase to 5 pounds per resident is e-Stewards is to refuse to collect lead glass. Though
adequate to compel manufacturers and collectors to recyclers indicated that there is adequate recycling
increase collection of e-scrap statewide.
capacity to process lead glass, the low value, high
shipping costs and challenges to certification caused
by the recent amendment make collecting CRTs and
How have fee prohibitions impacted televisions with lead glass nearly impossible.
The Illinois Counties Solid Waste Management
Association conference in Springfield in May,
2016, brought industry professionals, recyclers,
manufacturers and their representatives, policy
makers, non-profit organizations, community
planners and government officials together to
attempt to form a way forward after the unexpected
consequences of the July 2015 amendment to the
IEPPR Act. Recommendations for how to fix the
problem focused on several issues that have been
addressed or analyzed in this report.

collection?

Prohibiting collection of all fees for collecting e-scrap
has had multiple effects.
BestBuy implemented a nationwide fee to collect
monitors and televisions not purchased in their
stores. They discontinued all collection of these
devices in Illinois to avoid breaking the law.
Community planners and governments that organize
collection events are uncertain if they may or should
pay for any part of the event or if that would violate
the fee prohibition.

Do incentives and 2 for 1 credits for
rural collection improve collection?
Recyclers expressed multiple concerns about
collection timing and processing mandates.

Do higher quotas have a negative
impact on manufacturers in the
Illinois economy?
Manufacturers and their representatives indicated
a desire to see the quotas decreased, an increase
in credits for collecting in rural counties and a
stronger reliance on community collection events
rather than a heavier emphasis on manufacturer
take-back programs. Manufacturers cited issues
that they believed decrease their competitiveness
with other manufacturers including: different laws,
enforcement and reporting protocols in different
states, lack of participation by all manufacturers
operating in the state that give bad actors a
competitive edge over manufacturers who comply
with the law,
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Proposed Policy Shifts
The Product Stewardship Institute made specific Performance Goal Programs rely
recommendations to address all of the concerns
on convoluted public-private
outlined above with an expression of support
for “extended producer responsibility” laws for partnerships
manufacturer take-back programs. The speaker
described a number of approaches that states take PSI is critical of the Performance model because it
produces a goal that is too low for the amount of
to draft policy for e-scrap management.
scrap in the stream, it treats collection goals as a cap
instead of a base, if collectors achieve goals early
Centralized Programs Rely Heavily on in the year they may discontinue collection until
the next year and destabilize recyclers that require
Government Coordination
year round source material to remain in business,
collection infrastructure shrinks, CRTs rise as
Centralized programs have a state agency that a problem and solutions for their management
plays a role in establishing contracts and the decrease. The Performance Goal Driven model is not
programs have standards for the convenience of optimized to handle shifts to the timing, quantity or
collection for individuals. The locations of collection type of scrap collected. For example, CRTs replaced
are established based on either geography or by flat-panel monitors that have much lower LE and
population density by an established standard reach the e-scrap stream much faster keep weights
of X sites per county or X sites per town of more at similar levels even as the earlier heavier devices
than Y population. PSI analysis suggests that these are phased out. Any plan that uses weight of current
programs successfully capture more than 5 pounds manufacture devices that does not take into account
per person.
the rate at which the new devices will enter the scrap
stream can undermine future collection capacity by
inappropriately lowering collection weights before
Performance Goal programs require heavier material has even begun to enter the scrap
stream.

buy-in and shared responsibility by
all participants

Minnesota, is correcting several problems with
their law similar to those found in Illinois. They are
Performance Goal Driven programs, found in removing rural incentives and making clear that
Illinois, Minnesota, Indiana, Wisconsin, New York, the manufacturer is responsible for transportation
Pennsylvania and New Jersey, are based on the costs for recycling.
amount of pounds that a manufacturer is required
to collect and this figure is based on the weight PSI recommends that Illinois follow suit with
of recent sales of electronics. The result is low Minnesota to eliminate the confusion of how much
performance for television collection and the lack scrap recycling contracts will receive by eliminating
of explicit financing requirements for all parties 2 for 1 rural collection incentives. Instead, they
in the collection and recycling stream lead to low recommend creating convenience standards for
overall collection. There is a coordinating body collection based on geography or population density
that helps to prevent free market distortions in the and an increase the collection quota to between 5
private market through enforcement of mandated and 7 pounds per person. They also recommend
collections quotas and quasi-public assistance with establishing a dedicated quasi-government or
collection. These programs typically collect between government agency that has audit and enforcement
3 and 5 pounds per person.
authority to assist with and track collection reporting
and contracts for recyclers.
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covered by the law or institutional and non-civilian
Changes recommended by PSI amount to a complete owned devices and the current law has established
overhaul of the current system and were heavily
echoed or supported in part by policy makers,
community planners and recyclers. An additional
recommendation from the policy side was the need
for a manufacturer responsibility organization
to which all manufacturers in the state must join.
Though there was much confusion and dispute over
how that would function and if it would be better
at policing good and bad actors than the current
ILEPA audit system, the recommendation to use
this organization to collect point-of-purchase fees
consumers pay for future recycling when they
buy new devices to ensure those fees are used for
recycling.

The Way Forward to Improve
Collection and Modify the
Law
The Illinois Counties Solid Waste Management
Association conference in Springfield discussion
proposed many of the above questions and
suggestions. The following questions and answers
explore potential futures raised during the
conference by the Product Stewardship Institute.
These questions and answers link the estimates
produced in this report to the needs stated by
stakeholders in the e-scrap stream.

the weight mandate based on contemporary device
weights rather than the weights of devices that
will emerge in the e-scrap stream this year. As a
conservative recommendation, a 7-pound collection
goal is possible, the scrap is out there and scrap
emerging now is much heavier than contemporary
weight estimates using 2016 models of electronic
devices suggest.

Yes. In July 2010, the population of Illinois was
12,831,549 and in 2011 the combined weight of
televisions and computers in Illinois households
was an estimated 228,483,936 or roughly 18
pounds per person.23 In order to meet 7-pound
collection goals (using only the televisions and
computers counted in this report) collectors would
need to collect roughly 40% of those each year.
As discussed earlier, not all of these devices are
ready for EOL in every calendar year but this figure
does not include the 15 covered electronic devices

No. The current system rewards under-collection
through 2 for 1 collection policies that do not
effectively compel collectors to expand into less
populated regions of the state or to collect heavily
in “well-served” counties. Unreliable contracts and
uncertainty about real weights collected once credits
have been deducted compromise the profitability
of recyclers. If we rely on a for-profit system for
recycling in Illinois the law cannot fundamentally
undercut those business’ profitability.

Is 7 pounds per Resident Feasible as Can a 7-Pound per Resident
a Collection Goal?
Collection Goal be met with Current
Collection Strategies?
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How Can Illinois meet a 7-Pound per
Resident Collection Goal?

Consumer education mandated in current law may
improve if manufacturers are compelled to collect a
much larger total weight of devices and if they are
A convenience collection system is required to required to collect throughout the state. Enhanced
expand collection throughout the state and to education of consumers about drop-off locations
compel collectors to meet the 7 pounds per resident may be necessary to meet quotas.
goal.
A quasi-government agency that can help with
contracts, perform audits and track collection data
at county and collector levels is recommended but
only if it has authority to audit and enforce policy or
make recommendations to an enforcement agency.

Is the Convenience Standard for
Collection Adequate for Illinois?

Maybe. The Convenience Standard could have
unforeseen negative consequences due to how
Take-back programs must be required to variable the population and quantity of available
accept devices that they did not manufacture or scrap is throughout the state. Map 9 shows how
were manufactured by companies that no longer dramatically Chicago skews the state with 56% of
exist. At the onset of a circular economy, there are e-scrap or more coming from just 4 counties.
externalities in the forms of technologies that came
before. These devices can either be a bottleneck in The regions outlined in Map 4 suggest a way to
the scrap stream that undermines the profitability think about proportional collection of e-scrap
of the entire economy or they can be absorbed statewide. The southeast region of the state is least
immediately and fees for collection and management populated and will provide the lowest volume of
can be modified to help defray additional costs. e-scrap. Adequate coverage of these counties may
Where there has been no clear policy, the default is be achieved through less frequent collection and
for the costs to fall to the state and taxpayers in the stronger public partnerships to manage permanent
form of payment for collection, shipping and hauling collection facilities that citizens can access at their
or in the costs of remediating illegally dumped waste convenience. All other regions in the state can be
expected to produce between 7% and 8% of the
or abandoned materials.
statewide total of e-scrap each year. For these
The question of fees must be addressed to allow regions, a consistent collection strategy is most
for up-front fees for future recycling of new beneficial. Chicago or Chicago plus the northeast
devices at their point of purchase. If the consumer region should be handled separately from the other
is expected to pay a fee to purchase an item and regions in the state when anticipating quotas or
that fee is designated for recycling, they should not timelines for collection events.
pay additional fees for the lifetime of that device.
However, paying a fee upfront is a fee to a consumer. Illinois needs policies that deal with Chicago
This must be made clear and explicit in future policy separately from the other 98 counties in the
so that manufacturers are authorized to collect state.
these fees and consumers are aware that they have
If a 1 collection point per 10,000 resident formula
paid for the device.
is applied statewide, counties downstate that have
If the current system relies on a multi-level public- populations below 10,000 will have to partner
private partnership between public collectors, with neighboring counties to manage collection. If
manufacturers and for-profit recyclers, it must a mandate of a fixed number of collection sites per
support all entities along the stream and eliminate county is adopted, Chicago metro counties could be
severely underserved. The 7-pound per resident
uncertainty about who bears which costs.
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Map 9 Proportion of E-scrap in Illinois Counties by Region
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collection goal can easily be met without collecting
at all in downstate counties with low populations
(Map 10. A combination of a minimum number

of convenience collection sites with a
population mandate or 1 unit per 10,000
residents should mitigate any problems.

Map 10 Counties with Populations below 10,000 in Illinois in 2011.
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Is There a Long-term Benefit to Storing Lead Glass at Landfills?
By all accounts, no, there is no benefit to storing
lead glass in landfills for consumers, governments,
community planners that manage collection events
or recyclers. Collectors who currently receive
credits for collecting and storing these materials as
if they were processed in that same year have no
incentive to retrieve and process them later.
Though it was a short-term effort to take the rising
burden of costs associated with handling lead glass
off of multiple participants in the scrap stream, it
has the potential to create massive financial burdens later. Collectors that accept devices with lead
glass still pay to store or ship them. Storing lead
glass in landfills defers costs temporarily but if
the overall cost of processing lead glass increases
because current capacity shrinks for lack of raw
material, the costs will emerge later and options
will be few. Policies defer action are a gamble and
future costs may be extraordinary.

Final Comments
E-scrap collection and recycling are a very small aspect of state policy but the impacts of those policies
are felt in all communities in the state. The public-private partnership model that Illinois currently
implements has such varied impacts on communities that e-scrap management is at once a public
health concern, it is an economic and employment
concern across collector, manufacturer and recycler
industries, it is a community planning issue and
it is a cost to consumers through purchases, state
residents through taxes used to fund or subsidize
parts of the system and industries through their
mandated participation in collection and recycling.
The establishment of a circular economy takes a
proactive stance toward future costs and should
be pursued as the primary driver of future policy.
However, where the law so far has encouraged

flexibility and options for collectors as a way to
incentivize participation, the lack of clarity that this
flexibility has created has undermined the fledgling
system.

The weight, consistency and quality of e-scrap may
change through many years so extremely fixed
policy that severely over or underestimates emerging scrap is not beneficial. Proactive analysis of
emerging technology, proportional presence of device types in communities and anticipated LE and
timeline before entering EOL management should
be adopted by policymakers as a matter of regular
review. With this foresight, policies regarding collection weights, locations of collection facilities, the
proportional role of public and private partners can
be made clearer to all in the e-scrap stream.
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