
 
 

 

Kity McIlroy: Oral Tes�mony for U.S. Senate Commitee Environment and Public Works 
Hearing on “Improving Capacity for Cri�cal Mineral Recovery through Electronic Waste 
Recycling and Reuse.” 

July 26, 2023 

Good morning EPW Commitee. Thank you for invi�ng me here today. My name is Kity McIlroy 
and I’m here to speak from my experience as a project manager for electronics recycling 
contracts at a state agency, the Northeast Maryland Waste Disposal Authority. I’m also here to 
speak from my experience as President of the Maryland Recycling Network and highlight where 
our network has iden�fied room for policy improvement. I hope to provide context for what 
exactly the public sector has been facing over the past 10 years regarding electronics recycling.  

Why Electronics Recycling Is Needed:  

Solid waste rates are increasing and many local governments in Maryland, for example, are 
already shipping solid waste out of state due to limited landfill capacity. Recovery of electronics 
is also a safety priority since electronics (specifically lithium-ion rechargeable bateries) are 
more likely to cause facility fires if not separately collected and safely stored, due to impacts 
from compac�on vehicles and equipment when transpor�ng and moving waste. Keeping heavy 
metals from electronics out of landfill leachate is also beneficial, as there are costs to trea�ng it 
at water treatment plants. There are benefits to recovering precious metals since global 
demand for these products con�nues to grow due to the jewelry, electronics and auto 
industries. Electronics recycling also contributes to local job growth and when funded properly, 
can eliminate disposal fees to local jurisdic�ons.  

How Programs Are Currently Managed: 

In Maryland, and many states, most municipal electronics recycling is managed by local 
jurisdic�ons. Their exis�ng infrastructure, drop off sites, staff, historical knowledge, public 
educa�on, and procurement procedures allow them to run these programs efficiently. Some 
have even implemented curbside collec�on for electronics. However, electronics recycling is 
generally not cost free, especially for bulky TV’s and computer monitors, which dominate the 
municipal stream. Managing hazardous components, such as lead and mercury, and providing 
infrastructure, transporta�on, equipment, labor, and recycling cer�fica�ons contribute to a net 
cost. Local jurisdic�ons in Maryland generally fund these programs through local taxes, general 
funds, enterprise funds, special revenue funds and �pping fees. Certain retailers accept 
electronics, but many �mes there is a fee or the electronic type is not accepted at all.  

Twenty-five states (plus the District of Columbia) have a variety of electronics laws, Maryland 
included, to assist jurisdic�ons, including requiring funding and/or collec�on to be provided by 
manufacturers. The remaining states have no electronics laws. As it has been well documented 
in industry news over the past decade, many state laws fall short. Thus, the bulk of electronics 



 
 

ends up at municipal drop-offs, with the burden, opera�onal obliga�on, and cost le� to local 
government. This is especially true in Maryland. Over the past decade, many of these programs 
have closed in the state (or at least par�ally), due to a lack of funding, meaning that many local 
governments are forced to landfill electronics, notably TV’s and monitors, as the only 
alterna�ve. Beginning CY ‘14, a�er the electronics recycling market crashed, only four of eight 
Authority Members were able to con�nue their full electronics programs, amoun�ng to over 
5,000,000 pounds a year of TV’s and monitors landfilled, rather than recycled. For Authority 
Members, in FY ’23 and ’22, it has cost over $900,000 a year to run these programs. Currently, 
only 7 of 23 Coun�es in Maryland are able to provide permanent recycling for all electronics, at 
no cost upon drop off for residents. 

Proven, Exis�ng Solu�ons that Can Func�on as Na�onal Model: 

No mater how well this market recovers, it will always be subject to unpredictable commodity 
markets, recession and infla�on. The public sector needs a sustainable source of funding, 
especially for rural communi�es that are far away from processors, and for jurisdic�ons with 
limited resources to manage full-�me programs, including onsite capacity, staffing, equipment, 
and storage.  

Many stakeholders believe we need a na�onal solu�on. At a minimum, I believe we need a 
na�onal, Congress-chaired workgroup (with reps from local and state government, non-profit 
EPR experts, recyclers, producers, retailers, and cer�fica�on bodies, to review exis�ng best 
prac�ces). The workgroup should look at replica�ng what works and provide a streamlined, 
cohesive set of policy recommenda�ons.  

A few laws in states like Connec�cut and California could provide this framework. They func�on 
excep�onally well, in terms of funding and administra�on (including manufacturer, retailer and 
recycler requirements). Some nonprofits already administer statewide programs on behalf of 
state departments and are experts in doing so, which could be explored for the federal level. 

There are certainly many in this field who would be willing to contribute their �me and 
exper�se to advise on these maters. Thank you for your interest in taking this first step at 
improving our electronics recovery on a na�onal level.  

Sincerely, 

 

Kity McIlroy             
kmcilroy@nmwda.org                   
President, Maryland Recycling Network (MRN)            
MRN, PO Box 1640, Columbia MD 21044  
www.marylandrecyclingnetwork.org  

mailto:kmcilroy@nmwda.org
http://www.marylandrecyclingnetwork.org/


Kity McIlroy: Oral Tes�mony (Addi�onal Informa�on) 

Many state laws do not include detailed program requirements for manufacturers, and these states tend 
to be among the poorest performers, as measured by pounds of e-scrap collected per capita.  

Many states have convened workgroups, updated their laws or atempted to update their laws within 
the past few years to address this issue.  

States that do have detailed manufacturer requirements tend to rely on one of two approaches: 
Convenience standards and performance targets for manufacturers. 

Fully funded EPR recycling programs generally use convenience standards, meaning they require 
manufacturers to operate enough collec�on sites in the state to meet a specific standard of convenience 
for consumers. The recycling service is paid for by manufacturers. Convenience standards can be found 
in Connec�cut Maine, Oregon, Washington, Vermont. Other programs are based on performance 
targets, where states provide each manufacturer with a target of how many electronics it must collect or 
fund collec�on of, generally determined by the weight of electronics sold annually. A lot of these states 
have updated their laws or have looked at doing so (Illinois, New Jersey, Pennsylvania, New York, 
Wisconsin, Minnesota, Michigan) by increasing the weight-based performance targets that 
manufacturers are required to fund. Some have had a more difficult �me achieving full producer funding 
of programs. This is because manufacturers o�en pay for the collec�on and recycling of only the amount 
of electronics they are required to. Once manufacturers meet their goals, some�mes midway through 
the year, their financial support for electronics collec�on dries up, hur�ng both local governments and 
the recyclers that service them.  

A visible point of purchase consumer fee managed by a state or na�onal governmental department can 
financially support municipal-run drop-off programs, while allowing local government to control their 
exis�ng recycling programs. This is the State of California model. The United States Conference of 
Mayors and manufacturers (specifically the Consumer Technology Associa�on) also supports this type of 
visible fee to ensure permanent funding for recycling programs.  

Addi�onally, some state laws have a limited scope, including only a few different types of electronics, 
while others cover a wider range. States also vary by covered generator type, such as only residen�al, or 
also schools, businesses, etc. 

Maryland’s law does not have convenience or performance standards, but requires manufacturers to 
register with and pay a flat annual registra�on fee ($500 with an approved takeback program, or $5,000 
without a takeback program) to the Maryland Department of the Environment (MDE). In reality, this 
means there is no actual funding distributed to offset local jurisdic�on costs, and there are no physical 
drop off loca�ons provided by manufacturers to assist at present.  

Out of these fees, grants to coun�es and municipali�es have only been provided by MDE three separate 
�mes (in 2008, 2009 and 2015-up to $15,000 total that year per jurisdic�on), when limited funding was 
available. Grants are not distributed in the full amount collected from manufacturers, since much of it is 
used for other MDE opera�ons. Even if all manufacturer fees were to be distributed as grant money on 
an annual basis, that would s�ll not be enough funding to cover exis�ng recycling programs throughout 
the en�re state. Under the Authority contracts, Authority jurisdic�ons had paid almost $800,000 for CY 
2017 (that is only for 4 jurisdic�ons worth of electronics with a few months of service for a fi�h 
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jurisdic�on. To put it in perspec�ve, a $15,000 grant does not even cover one month of service for some 
Authority jurisdic�ons. Thinking about the total of 23 jurisdic�ons in the state, it is not hard to 
understand how the costs to recycle this material would add up—for example 98 registered 
manufacturers (that year) paying the $10,000 max registra�on fee only equals $980,000 and would not 
cover an en�re state’s worth of programs. So, looking at our other op�on under the SERP would be to 
u�lize manufacturer takeback programs.  

The annual fee can be reduced to $500 if the manufacturer has an approved takeback program (details 
provided by manufacturer phone number or website). MDE also provides links to the manufacturers 
with approved programs. For manufacturer take back programs to be used it is up to the Maryland 
resident to look up their electronic manufacturer’s brand informa�on and figure out if they are covered 
or not by calling or searching online, which is not the most user friendly process. Currently, all of these 
manufacturer takeback programs are mail-back only programs, which requires the resident to ship the 
electronic for recycling, which is not convenient for large, bulky items such as TVs and Monitors, the 
majority of material that is coming through municipal e-cycling programs (especially if the resident is 
wai�ng for the covered packaging and pre-paid shipping label to be shipped to their house). This is also 
inconvenient if the resident is dealing with mul�ple brands of electronics and must go through this 
process for each item, or if the item isn’t covered under the law, then the resident may or may not have 
a recycling outlet. There are no physical drop-off loca�ons in the en�re state of Maryland that are 
sponsored by manufacturers. There used to be a few drop-offs run by the Electronic Manufacturers 
Recycling Management Company (MRM), a group sponsored by various manufacturers, but those 
loca�ons have since shut down. So, the absence of physical drop offs in the en�re state of Maryland is 
not a realis�c op�on for most residents. Most residents end up using municipal run drop-off sites due to 
these factors, and the fact that most residents normally think of municipal drop-offs as the first place to 
take their recycling. It is assumed that most residents may not even know these manufacturer mail back 
recycling programs exist.  

Where does this leave Maryland jurisdic�ons? 

So, the ul�mate challenge for some local jurisdic�ons is to decide if they can keep programs open and if 
so, how to achieve the necessary funding to do it. Based on a recent check of municipal program 
websites, only 7 out of 23 Coun�es (including the City of Bal�more) are able to provide free, permanent, 
year-round residen�al recycling for all electronics, including both TVs and monitors, the bulk of material 
by weight in the municipal electronic material stream. For those seven jurisdic�ons that have permanent 
free drop off sites, funding is coming directly from a budgeted amount set aside for electronics recycling 
under their solid waste programs from either a general fund or some sort of enterprise or special 
revenue fund. Solid waste budgets that rely on general funds are generally in the toughest posi�on, as 
they have to compete with all other local government costs such as fire, police and schools, so there is 
not usually enough funding to go around. Thus, jurisdic�ons that do not have enough funding are faced 
with the choice of either disposing of electronics into a landfill or asser�ng some sort of �pping fee for 
the electronic at drop-off. Tipping fees at point of drop off can work, but they also can incen�vize illegal 
dumping for those looking to avoid paying a drop off fee. Some jurisdic�ons refer residents to third party 
recyclers/retailers if they do not have a municipal program for certain electronic items, which are also 
limited in what they accept.  
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Many stakeholders feel there needs to be a na�onal program in place to establish con�ngency and 
ensure that electronics recycling programs will always be funded, despite the state of the global 
commodity market and economy. Rural and otherwise limited/under resourced municipal collec�on 
sites will always be at risk. Addi�onally, if there were to be a Na�onal Workgroup, the resul�ng 
recommenda�ons do not necessarily need to be consensus based, as all stakeholders may not agree to 
one specific outcome. 

Forecas�ng the global demand for electronics components for various industries, shows that electronics 
recovery will con�nue to be needed, especially to replace virgin mining and distribu�on of these 
materials, which is an emissions heavy process and o�en detrimental to local environments, especially in 
developing countries.  

Other Challenges and Barriers: 

• There are s�ll electronic stockpile li�ga�on and setlements occurring to this day, for example in 
Wisconsin and Pennsylvania. 

• Covered structures (capital purchases) are s�ll needed at many sites. Sites with electronics 
collec�on exposed to the weather see various issues, with cardboard storage boxes deteriora�ng 
and thus increasing their program costs, as well as the exposed electronics likely contribu�ng to 
contaminated runoff.  

• Heat spot detec�on systems will likely need to be implemented in future collec�on areas to 
prevent rapidly increasing facility fires (another capital cost). 

• Labor is a con�nuous opera�ng cost. Onsite employees are needed to direct resident drop off, 
sort, box, palle�ze and shrink wrap electronics, and load it as needed onto collec�on vehicles.  

• The dedicated loading equipment is a con�nuous opera�ng cost (and capital cost if the 
equipment needs to be first purchased/replaced or maintained). Items like pallet jacks and 
forkli�s are usually needed in order to load material onto box trucks or trailers. Site staff 
normally have to share one of these for an en�re drop off site and for all other onsite 
opera�ons. Requiring a vendor to bring their own for loading increases costs.  

• Staff �me performing the electronics recycling procurement, con�nually audi�ng, invoicing and 
performing program management and public educa�on is another cost.  

• Economies of scale:  
o Small collec�on sites that are not able to geographically expand are space limited and 

thus lose out on efficiencies of scale to load large trailer swaps and instead are forced to 
use live loading of smaller box truck collec�ons, which reduces transporta�on 
efficiencies. Rural areas that are not located near popula�on dense center with recycling 
facili�es or access to ports and major highways lose out on these fuel saving efficiencies. 
Even though some programs costs have stabilized there are many local jurisdic�ons that 
will likely never see cost free collec�on and recycling programs.  

o Double stacking loaded boxes and pallets of electronics is much more cost efficient for a 
program compared to single stacking in a collec�on vehicle, however, this process 
requires onsite staff and equipment, and needs to be done by experts in order to be safe 
on the loading and receiving side of transport.  
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Attachment 1 

Kitty McIlroy Biography 
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Kity McIlroy  

B.A, Goucher College, Environmental Studies Major, Peace Studies Minor 

President, Maryland Recycling Network (MRN), Board of Directors. MRN is comprised of individuals 
and organiza�ons including county coordinators, agencies, non-profit organiza�ons, businesses, and 
recycling ac�vists. 

Project Manager, Northeast Maryland Waste Disposal Authority. Serves eight member jurisdic�ons in 
Maryland: Anne Arundel County, Bal�more City, Bal�more County, Carroll County, Frederick County, 
Harford County, Howard County and Montgomery County. Work includes municipal solid waste, 
recycling, reuse and compos�ng procurement, project management, planning, design, permi�ng and 
engineering projects, as well as landfill gas to energy. Electronics related work includes: 

1) 7 procurements/project management of electronics recycling contracts since 2013 (7 separate 
recyclers). Currently managing Bal�more City, Bal�more County, Carroll County, Frederick County, 
Howard County and Montgomery County contracts  

2) Co-chairing the MRN Electronics Recycling Legisla�on Workgroup, to review the current Maryland 
law and provide recommenda�ons for updated legisla�on (2021-present) 

3) Co-Presented MRN Electronics Recycling Policy Webinar with Sacramento County, CA Waste 
Management Program Manager (2018), regarding manufacturer and consumer fee funding models.  

4) Par�cipated in Municipal Waste Management Associa�on (MWMA) Working Group. Assisted in 
dra�ing a Resolu�on for considera�on, amended and adopted by MWMA parent organiza�on, The 
United States Conference of Mayors at their 2017 Annual Mee�ng (for consumer fee funding 
municipal electronics recycling programs) 

5) Co-Presented “Op�mize RFPs for Electronics Recycling” Webinar, sponsored by U.S. EPA Region 3, 
Northeast Recycling Council and Electronics Recycling Coordina�on Clearinghouse (2016) 

6) Par�cipated in Maryland Department of the Environment’s 2015-2016 Electronics Recycling 
Workgroup, which facilitated government and industry discussion on and review of electronics 
recycling under the Maryland law. Submited recommenda�ons to improve the exis�ng program to 
provide sustainable electronics recycling funding 
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https://mgaleg.maryland.gov/2007RS/bills/hb/hb0488t.pdf
https://mgaleg.maryland.gov/2007RS/bills/hb/hb0488t.pdf
https://www.marylandrecyclingnetwork.org/content.aspx?page_id=22&club_id=685083&module_id=500215
https://www.usmayors.org/the-conference/resolutions/?category=a0F6100000BKCbcEAH&meeting=85th%20Annual%20Meeting
https://www.usmayors.org/the-conference/resolutions/?category=a0F6100000BKCbcEAH&meeting=85th%20Annual%20Meeting
https://nerc.org/news-and-updates/nerc-bulletin/october-2016#optimizerfpsforelectronicsrecycling
https://mde.maryland.gov/programs/LAND/Documents/FINAL%20eCycling%20Workgroup%20Report.pdf
https://mde.maryland.gov/programs/LAND/Documents/FINAL%20eCycling%20Workgroup%20Report.pdf


Atachment 2 

Maryland Department of the Environment 2015-2016 Electronics Recycling Workgroup Final 
Report and Northeast Maryland Waste Disposal Authority Recommenda�ons  
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Attachment 1 
 

Comments from the Northeast Maryland Waste Disposal Authority 
on MDE’s draft “Electronics Recycling Workgroup Final Report” (6/2/2015) 

 
 
Page 2-3 - There is a discussion about tardy submission of registrations (e.g., “For example, in 2014, 42 
out of the 141 total manufacturers registered were registered after mid-May, some as late as December 
2014.”).  It seems as though increased enforcement would help increase the timeliness of registration, 
but how much does it cost the MDE to take an enforcement action versus the potential to receive $500 
if the manufacturer opts into a takeback program.  Some discussion from MDE on this point may be 
helpful for the General Assembly. 
 
Page 6-7 - Fee Revenue and Grants - Between the years of 2010 and 2014, there was approximately 
$1,900,000 collected from the registration program. In 2015, there was $500,000 in grant money 
disbursed.  A discussion of the disposition of nearly $1,400,000 of registration fees should be added to 
the text. 
 
Page 6-7 - There should be a short discussion on the relevance of $500,000 worth of grant money spread 
throughout the state.  In today’s electronics recycling market, collection and recycling of TVs both 
Cathode Ray Tubes (CRTs) and Flat panel, costs significant money.  For this reason, several local 
jurisdictions choose to landfill the TVs and monitors.  Other jurisdictions that collect TVs and monitors 
pay for the TVs and monitors while having a slight revenue from the other electronic devices (not 
necessarily CEDs).  Overall, the costs for collecting and recycling all electronic devices is approximately 
$0.14/pound of material.  For a jurisdiction the size of Montgomery County, the annual cost for 
electronics recycling (not including staff time to run the collection center) is approximately $450,000.  
Similarly, Howard County’s cost is approximately $200,000.  Between these two jurisdictions, more 
money is spent on recycling electronics in one year than the grant money disbursed over a five year 
period.  
 
Page 6-7 - Under C Fee Revenue and Grants.  After the sentence “Grants have been used to establish 
permanent collection facilities, provide curbside pickup for seniors, purchase equipment, and hold 
special collection events.” MDE should provide a detailed summary of the grant expenditures and efforts 
by the Counties.  MDE should also provide information on expenditures by Counties that go above and 
beyond what was provided through the MDE grant program. 
 
Page 7 - Under D Recycling Data.  After the sentence “Some counties and municipalities collect 
electronics from residents through permanent collection programs or periodic special collection events.” 
MDE should provide a listing of the Maryland Counties and what type of system they have in place, as 
well as the cost of their programs. 
 
Page 7 - Figure 5 - There are two shades used on the graph.  Although the shading is explained in the 
text, a key should be added to the graph so it can stand on its own. 
 
Page 8 - The chart at the bottom of the page shows that the 2014 tonnages collected through the 
manufacturers take-back programs at around 450 tons.  This is a dramatic decrease from the 2013 
tonnages shown in the chart and discussed in the text above. Does MDE understand why the decrease is 
so dramatic?  If so, a sentence or two would be appropriate. If the reasons for the decrease are not clear, 
then the text should reflect this and highlight that 2013 seems to be an anomalous year. There is also a 
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similar, yet less dramatic, difference between 2011 and the other years.  Again, MDE should provide 
insight as to why the data changes so dramatically from year to year. 
 
Page 8 - This section discusses the residential and commercial collection programs and the CEDs 
captured through the takeback programs.  It should be highlighted that the residential and commercial 
collection programs take additional types of electronics that are not CEDs. A description of what is 
collected in both types of programs would be helpful.  Also, in researching the takeback programs, at 
least one (Sony) takes back non-CED.  Does the data that is collected for the takeback programs include 
non-CED?   
 
Page 8 – The text in Section D should be expanded to highlight that the residential and commercial 
collection programs are far more effective at collecting electronic devices than the industry takeback 
programs.  This is pointed out in the conclusion section, but could be bolstered in this section by adding 
a sentence like “As can be seen in comparing Figures 6 and 7, the majority of the electronic recycling 
continues to be accomplished through the residential and commercial collection programs with the 
approved takeback programs accounting for less than 10% of the material in 2013, the takeback programs 
best year.” 
 
Page 8 - In the title for Figure 7, there is an “*” that seems to point to a footnote, but there is no footnote. 
 
Page 9 - Conclusions 
 

1) After the first paragraph, add a sentence similar to “Additionally, the tonnage collected through 
the takeback programs, although seeing a spike in 2013 remains relatively consistent from 2009 
through 2014.” 
 

2) A new third paragraph could be added stating “Although the number of takeback programs has 
increased slightly since 2013, the workgroup questions the effectiveness of the takeback 
programs as the amount of material collected has not increased (with the exception of 2013).  The 
workgroup also questions the effectiveness of the fee structure as MDE anticipates the revenue 
from registrations to decrease in 2015 as increased takeback programs have been put in place, 
while the results of the takeback program do not show improvement.  This leads to a decrease in 
the amount of revenue MDE has available for providing grants to the residential and commercial 
collection programs that accomplish 90% of the collection of the CED.” 

 
3) After the sentence “There was no similar increase in 2013 or 2014, but this may have been 

because it took manufacturers one or two years to become aware of and adjust to the changes 
made to the SERP.” MDE should note whether they have spoken to vendors who could 
corroborate the statement. 
 

4) A new sentence should be added at the end of the section similar to “As the grants have been 
helpful in support of recycling at the local level, the change in fee structure has not helped 
generate either additional recycling tonnages through the takeback programs or additional funds 
that MDE can distribute in grants to the local jurisdictions.” 
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Recommendations 
 

1) MDE should lead a larger stakeholder group (inclusive of the stakeholders that participated in 
review of the SERP) to review and recommend modifications to the SERP.   

 
2) The definition of covered electronic devices (CED), should be expanded to include additional 

types of electronics, including but not limited to, cameras, stereos, video players, modems, fax 
machines, etc.   
 

3) The stakeholders should identify improvements to the SERP that would focus on the capture and 
recycling of additional electronics. Specific areas for study should include, at the minimum, the 
following general study areas: 1) a review of laws and regulations in other states relating to 
electronics recycling to determine the best practices; 2) methods to assure improvements in the 
takeback programs to make them more accessible and user friendly for the public; and 3) methods 
to increase the amount of grant monies collected and disbursed to local jurisdictions under the 
SERP. 
 

4) The stakeholders should identify minimum requirements for takeback programs to include such 
items as location guidelines, required number of locations, advertising of the takeback programs, 
documentation of materials collected and other requirements to promote the success and 
usefulness of the takeback programs. 
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Attachment 2 
 

The Northeast Maryland Waste Disposal Authority (“Authority”) 
Review of the Statewide Electronics Recycling Program1 (SERP) 

and the Current Electronic Recycling System in Maryland 
 

 
The following analysis will provide a background on the electronics waste stream, the current 

market, the SERP and a review of the impact of the annual registration fees and manufacturer-sponsored 
takeback programs nationally. The Authority believes the current SERP has shortcomings that were not 
anticipated when it was created and believes that there are sound alternative solutions that will help to 
increase electronics recycling in Maryland. 

 
1. Background on the Changing Landscape of Electronics Recycling:  

 
During the mid-2000s, as American consumers transitioned into purchasing flat screen 

televisions and computers, a large quantity of unwanted Cathode-Ray Tubes (CRTs) began entering the 
waste stream via municipal drop-off sites.2 Since then, many companies across the country have offered 
free or revenue generating recycling services to municipalities for electronics, including CRTs. In recent 
years, however, many of these recyclers demonstrated themselves to be less than qualified and reliable. 
Consequently, many ended their contracts prematurely, leaving behind stockpiles of CRTs and have 
been unable to pay the true recycling costs.3 Thus, local governments now face transparency challenges 
and must diligently vet companies throughout the length of a contract. Because CRT televisions and 
monitors comprise a large portion of the residential electronic waste stream, between 60-80%, they have 
become the main contributor to high electronic recycling costs facing local municipalities.4 

 
As CRT material continues to be discarded, it has created a bottleneck for its downstream 

recyclers. “Conservative estimates from the Consumer Electronics Association peg remaining U.S. CRT 
glass tonnages at about 3.5 million tons,” 5 while other sources estimate 300,000 tons of CRT glass 
stockpiled in the United States, in addition to around 232 million CRT screens, “weighing 6.9 million 
tons… yet to enter the waste stream; most of which are expected to do so… over the next 10 to 15 
years.”6  CRT processing has “spread across a small group of firms generally charging between 8 and 
15 cents per pound to take on the lead-laden material….Assume you get the best deal out there (8 cents) 
and take the low-end tonnage estimate (3.5 million tons, or 7 billion pounds), and you’re looking at a 

                                                            
1 The Statewide Electronics Recycling Program was created under The Environment Article of the Annotated Code of 
Maryland 9-1727. 
2 http://newsoffice.mit.edu/2010/crt-recycle (Date Accessed 5/11/15) 
3 CRS stockpiling: http://www.bizjournals.com/tampabay/news/2014/09/08/report-names-potential-creative-recycling-
buyers.html (Date Accessed 6/29/15) 
CRT abandonment issues across the country: http://www.recyclingtoday.com/rt0914-electronics-recycling-focus.aspx (Date 
Accessed 6/30/2015) 
4 http://c.ymcdn.com/sites/productstewardship.site-
ym.com/resource/resmgr/Electronics_Reports_Factsheets/Dimino0315e.pdf (Date Accessed, 5/11/15) 
5 Bobby Elliot, E-Scrap News: Downstream Decisions: http://resource-recycling.com/images/e-
newsletterimages/Elliott0315e.pdf (Date Accessed 5/11/15) 
6 http://www.waste-management-world.com/articles/print/volume-14/issue-6/features/leading-the-way-to-clean-crt-
recycling.html (Date Accessed 5/11/15) 
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bill of at least $500 million.”7 Because of the high cost of recycling CRT material, there are limited 
affordable outlets other than a landfill.  

 
The cost of CRT recycling has become high for a few reasons. One reason is that the waste stream 

continues to grow as mentioned above. Another reason can be attributed to the fact that the largest 
recycler of old CRTs into new CRTs, India’s Videocon, will be phasing out its CRT production over the 
next few years.8 Videocon no longer needs to refurbish and sell CRTs because flat screens have become 
increasingly popular products to citizens worldwide.9 Since Videocon’s CRT capacity is already being 
met and North American recyclers are receiving excessive amounts of material,10 the domestic recyclers 
are facing a cost challenge to export this material, seeing rates of $0.05-$0.10/pound or more from 
Videocon.11 Furthermore, no systems exist to cost-effectively separate lead from the CRT glass and 
recycle the products separately.12 Certain smelters have been investing in technology to separate lead 
from glass and may provide a significant outlet in the future.13 However, future costs of this technology 
remain unknown, since the separation of lead from glass is such an energy intensive process.14 For 
example, a new company in New York that separates CRT glass from lead charges $0.10/pound, 
maintaining the same pricing as Videocon, thus reinforcing the high cost of recycling.15  Other leaded 
glass recycling operations, such as traditional lead smelting, also charge for material, or have yet to be 
utilized on a large enough scale.16 These recyclers are already at their capacity for accepting glass, while 
other emerging technologies for leaded glass applications have yet to provide very many additional 
outlets.17 Additionally, electronics recycling has become increasingly expensive for all materials, 

                                                            
7 Bobby Elliot, E-Scrap News: Downstream Decisions: http://resource-recycling.com/images/e-
newsletterimages/Elliott0315e.pdf (Date Accessed 5/11/15)  
8 http://www.sunnking.com/crt-recycling-its-complicated/ (Date Accessed 6/23/15) 
9 CRT sales peaked worldwide in 2005 to 130 million units and declined to 90 million in 2009: 
http://newsoffice.mit.edu/2010/crt-recycle (Date Accessed 5/11/15) 
“Previous markets for recovered CRT glass have dried up as manufacturers have shifted to LCD and other technologies”: 
http://c.ymcdn.com/sites/productstewardship.site-
ym.com/resource/resmgr/Electronics_Reports_Factsheets/Dimino0315e.pdf (Date Accessed, 5/11/15) 
“After a sharp ascent in annual sales between 1980 and the late 1990s, sales of CRT monitors began to free-fall as the 
public turned to lead-free, but mercury-rich, flat panel display (FPD) televisions for a sleeker, leaner design and a better 
picture”: http://www.sunnking.com/crt-recycling-its-complicated/ (Date Accessed 6/23/15) 
10 http://www.sunnking.com/crt-recycling-its-complicated/ (Date Accessed 6/23/15) 
11 http://www.waste-management-world.com/articles/print/volume-14/issue-6/features/leading-the-way-to-clean-crt-
recycling.html (Date Accessed 5/11/15) 
12 http://www.dep.state.fl.us/waste/categories/electronics/pages/lead.htm (Date Accessed 6/23/15) 
13Page 24 lists current and future processors:  Bobby Elliot, E-Scrap News: Downstream Decisions: http://resource-
recycling.com/images/e-newsletterimages/Elliott0315e.pdf (Date Accessed 5/11/15) 
Discusses Nulife, ECS Refining, and Closed Loop: http://www.themunicipal.com/2014/01/pressure-builds-on-crt-disposal/ 
(Date Accessed 5/11/15) 
Discusses Nulife: http://www.waste-management-world.com/articles/2013/06/nulife-opens-crt-leaded-glass-recycling-
plant-new-york.html (Date Accessed 5/11/15) 
Discusses Nulife: http://www.waste-management-world.com/articles/print/volume-14/issue-6/features/leading-the-way-to-
clean-crt-recycling.html (Date Accessed 5/11/15) 
14 http://wasteadvantagemag.com/analysis-u-s-crt-glass-tsunami-recycling-challenge/ (Date Accessed 6/23/15) 
15 Correspondence on phone with Nulife confirmed $0.10/pound pricing, 7/1/2015  
New York facility is currently operating while Virginia facility is undergoing permitting and construction phase: 
http://www.heraldcourier.com/news/nulife-glass-cuts-ribbon-on-bristol-plant-but-recycling-won/article_57293f18-df26-
11e4-9879-e7e4d37bf5aa.html (Date Accessed 6/22/15) 
16 http://www.sunnking.com/crt-recycling-its-complicated/ (Date Accessed 6/23/15) 
17 “Biggest issue in recycling CRTs is the imbalance in centers of supply and demand…because glass is a low-value 
commodity, the farther you have to move it [e.g. to Asia], the less likely it is that the market drives the transaction”: 
http://newsoffice.mit.edu/2010/crt-recycle (Date Accessed 5/11/15)  
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including traditional moneymakers such as computers and office equipment, due to a drop in the 
commodity market for materials such as metals and plastics.18 “The problems of recycling in America 
are both global and local. A storm of falling oil prices, a strong dollar and a weakened economy in China 
have sent prices for American recyclables plummeting worldwide.”19 LCD and plasma televisions even 
cost money to recycle, due to the mercury encapsulated in the screen and other hazardous materials that 
need to be handled properly.20 Thus, even as the technologies to recycle electronics have improved and 
continue to expand, they have arrived at a dramatic and unexpected cost to municipalities, who were 
previously seeing revenue from this material.21  Many Solid Waste departments are not financially 
capable of maximizing recovery in the current electronics recycling market.22  

 
2. Overall Quality and Performance of Manufacturer Takeback Programs in Maryland: 
 
The Maryland electronics recycling law first required manufacturers to pay a registration fee in 

2008, before there was a significant cost, or any at all, associated with electronic and specifically CRT 
recycling.23 The law was not crafted to detail many program requirements for manufacturers and it leaves 
manufacturers to establish their own takeback programs. These programs tend to be advertised only 
online; hence they are neither widely known, nor utilized by many residents.24 This online information 

                                                            
CRT glass as ADC yet to be widely utilized: Bobby Elliot, E-Scrap News: Editorial Perspective: See Attachment (Date 
Accessed 5/11/15) 
Discusses Nulife, ECS Refining, Closed Loop and Kuusakoski discussed as new solutions, not widely utilized or at all: 
http://www.themunicipal.com/2014/01/pressure-builds-on-crt-disposal/ (Date Accessed 5/11/15) 
Nulife technology not yet widely utilized in U.S: http://www.waste-management-world.com/articles/print/volume-14/issue-
6/features/leading-the-way-to-clean-crt-recycling.html (Date Accessed 5/11/15) 
“Patch-work of smelting operations and innovative solutions will have to slowly take on the tonnages,” currently three 
times more than processors can handle: http://www.sunnking.com/crt-recycling-its-complicated/ (Date Accessed 6/23/15) 
Nulife NY facility already at capacity: http://www.heraldcourier.com/news/nulife-glass-cuts-ribbon-on-bristol-plant-but-
recycling-won/article_57293f18-df26-11e4-9879-e7e4d37bf5aa.html (Date Accessed 6/19/2015) 
18 “Problems of recycling in America are both global and local. A storm of falling oil prices, a strong dollar and a weakened 
economy in China have sent prices for American recyclables plummeting worldwide”: 
http://www.washingtonpost.com/local/dc-politics/american-recycling-is-stalling-and-the-big-blue-bin-is-one-reason-
why/2015/06/20/914735e4-1610-11e5-9ddc-e3353542100c_story.html (Date Accessed 6/23/2015) 
Global economy for recycling has changed: http://www.npr.org/sections/money/2015/03/27/395815221/episode-613-trash 
(Date Accessed 6/23/15) 
“Market Closes Lower as Bond Yields and Commodity Prices Fall”: http://www.nytimes.com/2015/01/15/business/daily-
stock-market-activity.html?_r=0 (Date Accessed 6/23/2015) 
19 http://www.washingtonpost.com/local/dc-politics/american-recycling-is-stalling-and-the-big-blue-bin-is-one-reason-
why/2015/06/20/914735e4-1610-11e5-9ddc-e3353542100c_story.html (Date Accessed 6/23/2015) 
20 Flat screens are not manufactured to be recycled easily and contain hazardous materials such as mercury, lead, cadmium, 
chromium, antimony, beryllium, brominated flame retardants and liquid crystals:.http://www.startribune.com/disposal-will-
still-be-a-problem-with-new-tvs/16897731/ (Date Accessed 6/23/2015) 
Flat screens are showing up in waste stream before their end of life, before there is market to recycle them cost effectively: 
http://www.rdmag.com/news/2012/10/new-tools-aid-recycling-flat-screen-monitors-televisions (Date Accessed 6/23/2015) 
21 http://c.ymcdn.com/sites/productstewardship.site-
ym.com/resource/resmgr/Electronics_Reports_Factsheets/Dimino0315e.pdf (Date Accessed, 5/11/15) 
22 Ibid. 
23http://www.mde.state.md.us/programs/Land/RecyclingandOperationsprogram/SpecialProjects/Pages/programs/landprogra
ms/recycling/specialprojects/ecycling.aspx (Date Accessed 6/30/2015) 
24List of registered electronic manufacturers, MDE: 
http://www.mde.state.md.us/programs/Land/RecyclingandOperationsprogram/SpecialProjects/Pages/Programs/LandProgra
ms/Recycling/specialprojects/registeredmanu.aspx (Date Accessed 6/30/15) 
Other electronic take back and recycling programs, MDE: 
http://www.mde.state.md.us/programs/Land/RecyclingandOperationsprogram/SpecialProjects/Pages/programs/landprogra
ms/recycling/specialprojects/ecycling.aspx  (Date Accessed 6/30/2015) 
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is not easily accessible and is, at times, incomplete in its description of acceptable material, which list 
also may not be honored by each individual location.25 Additionally, these physical takeback programs 
are remote and not required to exist in every jurisdiction.26 Some manufacturers promote mail-back 
programs27, if physical locations are not within 25 miles or so.28  These mail-back programs tend to have 
weight and size restrictions and do not incentivize residents to use them due to the general inconvenience 
of mailing a bulky item.29  Other manufacturers only provide jurisdiction-run drop-off sites as options 
on their websites, allowing manufacturers to bypass the cost and responsibility of recycling.30 
Manufacturers also tend to promote recycling for only their own brand, making electronic recycling 
inconvenient and costly for a resident with multiple devices of different brands.31 A number of 
manufacturers have turned to the Electronic Manufacturers Recycling Management Company (MRM), 
owned by Panasonic, to handle their electronics recycling programs. Though MRM only runs four drop-
off locations in the entire state, with online mail-back options, it is an approved program of the Maryland 
Department of the Environment (MDE).32 Additionally, as referenced on page three of the Draft 
Workgroup Report, enforcement at the retailer level of this program only began in 2014.33 There has not 
been enough enforcement throughout the state to ensure the takeback programs are even established or 
functioning as intended.34 Certain retailers, like Best Buy and Staples, have initiated physical locations 
for retailer run takeback programs.35 This trend boosts recycling, however, certain items like televisions 
are prohibited for takeback at Staples36 and have size limitations for cost-free recycling at Best Buy, 

                                                            
Manufacturer takeback programs in the U.S: http://www.electronicstakeback.com/how-to-recycle-electronics/manufacturer-
takeback-programs/ (Date Accessed 6/30/2015) 
25 Needed to navigate through website to find recycling page: http://store.sony.com/-cms-page.sony.tradein.faq (Date 
Accessed 5/11/15)                                        
Needed to open separate search engine to find location: http://store.sony.com/-cms-page.sony.recycle.locator (Date 
Accessed 5/11/15) 
Stores may not comply with corporate policies: http://hdguru.com/how-and-why-you-need-to-get-you-old-tv-recycled/ 
(Date Accessed 6/23/2015) 
26 http://www.mrmrecycling.com/locator_md.htm (Date Accessed 6/30/2015) 
27 http://www.dell.com/learn/us/en/uscorp1/corp-comm/getfreeat-homepickup?c=us&l=en&s=corp (Date Accessed 
6/30/2015) 
28 Mail-back information: http://store.sony.com/-cms-page.sony.tradein.faq (Date Accessed 5/11/15)                                        
Store locator information: http://store.sony.com/-cms-page.sony.recycle.locator (Date Accessed 5/11/15) 
29 Only offers free mail-back for Sony product as long as it weighs less than 25lbs and box dimensions are 20(l) x 20 (w) 
x10 (h) or less. http://store.sony.com/-cms-page.sony.tradein.faq (Date Accessed 5/11/15)                                         
30 http://www.lgrecyclingprogram.com/ (Date Accessed 6/30/2015) 
31Need to contact each location to see if non-Sony item will be accepted, with fee: http://store.sony.com/-cms-
page.sony.tradein.faq (Date Accessed 6/30/2015) 
32 MRM services: http://www.mrmrecycling.com/services.htm (Date Accessed 6/30/2015)  
MRM drop-off site locator: http://www.mrmrecycling.com/locator_md.htm (Date Accessed 6/30/2015) 
List of registered electronic manufacturers, MDE, many link to MRM website: 
http://www.mde.state.md.us/programs/Land/RecyclingandOperationsprogram/SpecialProjects/Pages/Programs/LandProgra
ms/Recycling/specialprojects/registeredmanu.aspx (Date Accessed 6/30/2015) 
33 Electronics Recycling Draft Workgroup Report (Page 3), MDE: See Attached  
34 Ibid. 
35 Article discussing retailer takeback programs: http://c.ymcdn.com/sites/productstewardship.site-
ym.com/resource/resmgr/Electronics_Reports_Factsheets/Dimino0315e.pdf (Date Accessed, 5/11/15) 
Best Buy hauling service program: http://www.bestbuy.com/site/Global-Promotions/TV-Appliances-Haul-
away/pcmcat174900050009.c?id=pcmcat174900050009 (Date Accessed 5/11/15) 
Best Buy takeback program: http://www.bestbuy.com/site/global-promotions/recycling-
electronics/pcmcat149900050025.c?id=pcmcat149900050025 (Date Accessed 5/11/15) 
36 http://www.staples.com/sbd/cre/marketing/easy-on-the-planet/recycling-and-eco-services.html (Date Accessed 
6/30/2015) 
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which discourages residents from participating.37 Furthermore, residents typically think of jurisdiction 
drop-off sites for trash disposal and recycling, not retailer or manufacturer run locations. The takeback 
model works against already established, successful municipal programs. The electronics recycling law 
should instead attempt to support these municipal programs, through funding, since the bulk of 
electronics end up at jurisdiction drop-off sites and leave the burden and cost of recycling left to the 
jurisdictions.38 This can be seen on page eight of the Draft Workgroup Report, where in 2013 (a peak 
year, not duplicated in 2014), almost 1,400 tons from takeback programs represent only 13% of total 
material recycled when added to total weight going through municipal programs.39 Eliminating the 
mandate for manufacturer takeback programs would also assist retailers that are not equipped to handle 
the takeback of electronics and significantly reduce MDE’s needed allocation for enforcement activities.  

 
3. Cost Comparison between the State Recycling Trust Fund and Expenditures by Jurisdiction 

for Electronics Recycling: 
 
As previously discussed, the Maryland electronics law should utilize existing resources (i.e. 

jurisdiction drop-off sites) and shape the program around municipalities rather than encourage 
manufacturer takeback programs. The priority of manufacturers should be to instead increase the annual 
funding provided to the MDE Recycling Trust Fund. The primary reason for this necessity can be seen 
in a comparison of real costs faced by Maryland jurisdictions to recycle municipal electronics versus 
actual funding received through the Recycling Trust Fund. For example, page three of the Draft 
Workgroup Report discusses the anticipated 159 registered manufactures for 2015. Applying the 
$10,000 maximum annual fee (in a best case scenario, assuming none implement a takeback program 
and also all sell a minimum of 1,000 units) to the 159 manufacturers there would be a total revenue 
stream of $1,590,000. When looking at the 19,033,550 residential pounds of electronics recycled in MD 
in CY 201240 and multiplying that weight by the Authority’s contracted rate for recycling electronic 
material at $0.145/pound, there would be $2,759,864.75 needed to fund statewide electronics residential 
recycling. Additionally, it is likely there are more electronics not factored into this comparison because 
certain jurisdictions, like Harford County, were not recycling CRTs in CY 2012 due to lack of funds, so 
we can expect the actual residential electronics total to be higher than 19,033,550 pounds.41 This total 
cost of $2,759,864.75 also assumes all jurisdictions would be operating under the low recycling rate of 
$0.145/pound; most electronic recyclers charge $0.175-$0.50/pound or higher according to the 
Authority’s electronics recycling Request for Proposals in 2013. Based on this conservative estimate, if 
MDE annually distributed funds statewide, the funding would be short $1,169,864.75.  

 
Furthermore, jurisdictions do not receive funding from the MDE grants on an annual basis, and 

when funds are distributed, the total is not the full amount that could be paid into the MDE electronics 
fund for that year. Based on Table 2 of the Draft Workgroup Report, funds have only been distributed 
in 2008, 2009 and 2015, and at much lower rates than the potential revenue from manufacturers. There 
are 24 jurisdictions in Maryland, and based on $1,590,000, the amount that could be collected in 2015, 
each jurisdiction would receive $66,250 on an equally distributed basis. However, Montgomery County, 

                                                            
37Hauling service has fee: http://www.bestbuy.com/site/Global-Promotions/TV-Appliances-Haul-
away/pcmcat174900050009.c?id=pcmcat174900050009 (Date Accessed 5/11/15) 
Discusses which materials have fee: http://www.bestbuy.com/site/global-promotions/recycling-
electronics/pcmcat149900050025.c?id=pcmcat149900050025 (Date Accessed 5/11/15) 
38 Electronics Recycling Draft Workgroup Report (Page 8), MDE: See Attached (Date Accessed 6/16/15) 
39 Ibid. 
40http://mde.maryland.gov/programs/Land/RecyclingandOperationsprogram/CountyCoordinatorResources/Documents/%27
13%20MSWMR.pdf (Date Accessed 5/11/15) 
41 http://www.harfordcountymd.gov/dpw/envaffairs/index.cfm?ID=431 (Date Accessed 6/22/15) 
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which has the largest municipal electronic waste stream in Maryland, received only $27,200 in 2015, not 
even enough to cover one month of service.42 More specifically, in 2014, Montgomery County paid 
$448,836.35 for 3,095,423 pounds and Howard County paid $211,797.44 for 1,460,672 pounds for 
electronics recycling.   

 
The Authority finds this trend especially problematic because of that 19,033,550 total residential 

pounds from 2012, the Authority jurisdictions’ share represents 15,105,746 pounds or 79% of total 
material in the state.  Thus, attempting to procure long-term recycling contracts for electronics has 
become increasingly difficult and has caused some jurisdictions to turn to landfilling because of the lack 
of funds to cover recycling programs. Furthermore, going forward, if all 159 manufacturers paid only 
the $500 annual fee (by establishing a takeback program, without guarantee of any increase in material 
accepted at manufacturer sites) there would be a total annual contribution of only $79,500 into the MDE 
electronics fund.  Based on the $2,759,864.75 needed to fund annual statewide electronics residential 
recycling, funds would be short $2,680,364.75. Even in the best case scenario, when applying the total 
estimate subject to the registration requirement, 224 manufacturers, with the $10,000 annual fee, there 
would be a total of only $2,240,000 on an annual basis, still short $519,864.75 of the $2,759,864.75 
needed to fund statewide electronics recycling.43 It is clear that if the manufacturer takeback programs 
were functioning as intended by law, by collecting meaningful amounts of electronics in the state, it 
would be more cost-effective for a manufacturer to pay the $10,000 fee than to set-up an effective 
takeback program. Therefore, there is currently no incentive for a manufacturer to run an effective 
takeback program, evident in that the programs are not generating high volumes of electronics recycling, 
nor does there seem to be any effort on behalf of manufacturers to enhance these programs. 
 

4. Revamping the Maryland Electronics Recycling Law:  
 
Unless Maryland’s electronics recycling law is restructured, more and more electronics in the 

state may become landfilled. Beginning calendar year 2014, only four out of the eight jurisdictions in 
the Authority were able to continue their full electronics recycling programs and recycle CRTs and flat 
screens (Harford County recycles flat screens but cannot afford to recycle CRTs). Looking at the 
Authority data, the CRTs and flat screens recycled by jurisdictions no longer able to recycle them today 
amounted to 5,029,014 pounds in CY 2012 and 5,101,565 pounds in CY 2013 or 35% of the total 
material stream, not including Harford County data.44 There are growing concerns that as the cost of 
recycling goes up for all commodities, jurisdictions will be unable to maintain the same level of service.  

 
During 2003-2010, 25 states passed electronics recycling laws, with 23 of them relying on 

various forms of extended producer responsibility (manufacturer funded models), Maryland being one 
of them.45 It is important to consider that not all extender producer responsibility models are equal. The 
true effectiveness of a program, in terms of funding all electronic recycling and ensuring that all material 
is recycled, relies on the presence of convenience or performance standards.46 The Maryland electronics 

                                                            
42http://mde.maryland.gov/programs/Land/RecyclingandOperationsprogram/CountyCoordinatorResources/Documents/%27
13%20MSWMR.pdf (Date Accessed 5/11/15) 
43 Electronics Recycling Draft Workgroup Report (Page 3), MDE: See Attachment (Date Accessed 6/16/15) 
44 See Attached Authority Data (Date Created 6/19/2015) 
45 Discusses standards in different state laws: http://c.ymcdn.com/sites/productstewardship.site-
ym.com/resource/resmgr/Electronics_Reports_Factsheets/Dimino0315e.pdf (Date Accessed, 5/11/15) 
How Much E-waste is Collected in States with Electronics Recycling Laws, Electronics TakeBack Coalition: See 
Attachment (Date Accessed 5/11/15) 
46 http://c.ymcdn.com/sites/productstewardship.site-
ym.com/resource/resmgr/Electronics_Reports_Factsheets/Dimino0315e.pdf (Date Accessed, 5/11/15) 
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recycling law has neither, and instead relies on the manufacturer takeback program with a small annual 
fee. As noted earlier, the small annual fee does not provide much assistance in funding the recycling 
programs, nor do the manufacturer takeback programs capture much material. Thus the manufacturer in 
Maryland makes only a small contribution in assisting recycling in the state. This is primarily because 
the annual fee neither correlates to current recycling costs, nor ties to a market share based system, which 
exists within the performance standards of the stronger state laws.47 Adopting performance standards 
within the Maryland law would greatly enhance manufacturer responsibility and more fairly distribute 
costs of recycling between manufacturer and government. Manufacturers would then be responsible for 
funding the recycling of a certain percentage of electronics, based on amounts sold or products expired.48 
However, to ensure that the full costs of recycling be borne by manufactures, Maryland would need to 
adopt convenience standards or a return based share seen in states such as Oregon, Vermont, Washington 
and Connecticut.49 These standards have proven to be the most stable and effective when implementing 
full cost accounting programs.50  Convenience standards generally require a minimum number of drop-
off sites per jurisdiction to meet a standard of convenience for consumers to drop-off their electronics 
(e.g., one site per jurisdiction).51 Jurisdictions then contract a recycler whose services are paid for by 
manufacturers selling devices in those states.52  For example, residents in Connecticut dispose of 
electronics at existing municipal drop-off sites, similar to Maryland.53 Recyclers then collect and sort 
electronics by brand and commodity type, billing each manufacturer for total material present of only its 
own brand.54 Market share is then used to determine how current manufacturers will split and pay for 
orphan product recycling, that is, electronics with no label or whose manufacturer has gone out of 
business.55 Thus, these standards “tend to support a robust infrastructure with year-round financial 
support, regardless of the volumes.”56 The Authority recommends remodeling the current Maryland 
electronics recycling law after Connecticut’s, because unlike Oregon, Vermont, Washington, it only 
requires manufacturers to be responsible for residential material, and not businesses, non-profits or 
schools.57  
  

                                                            
47 Ibid. 
48Minnesota bill, based on return share of electronics in recycling stream in previous years: 
https://www.revisor.mn.gov/bills/text.php?number=HF1412&version=0&session=ls89&session_year=2015&session_num
ber=0 (Date Accessed 5/11/15) 
Discusses standards in different state laws: http://c.ymcdn.com/sites/productstewardship.site-
ym.com/resource/resmgr/Electronics_Reports_Factsheets/Dimino0315e.pdf (Date Accessed, 5/11/15) 
Brief Comparison of State Laws on Electronics Recycling, Electronics TakeBack Coalition 
http://www.electronicstakeback.com/wp-content/uploads/Compare_state_laws_chart.pdf (Date Accessed 5/12/15) 
49 http://c.ymcdn.com/sites/productstewardship.site-
ym.com/resource/resmgr/Electronics_Reports_Factsheets/Dimino0315e.pdf (Date Accessed, 5/11/15) 
50 http://c.ymcdn.com/sites/productstewardship.site-
ym.com/resource/resmgr/Electronics_Reports_Factsheets/Dimino0315e.pdf (Date Accessed, 5/11/15) 
51 Ibid. 
52 Ibid. 
53 http://www.ct.gov/deep/cwp/view.asp?A=2714&Q=397852#Label (Date Accessed 5/11/15) 
54 Ibid. 
55 Ibid. 
56 http://c.ymcdn.com/sites/productstewardship.site-
ym.com/resource/resmgr/Electronics_Reports_Factsheets/Dimino0315e.pdf (Date Accessed, 5/11/15) 
57Connecticut program: http://www.ct.gov/deep/cwp/view.asp?A=2714&Q=397852#Label (Date Accessed 5/11/15) 
Vermont program: http://cswd.net/recycling/electronics/ (Date Accessed 5/12/15) 
Washington program: http://www.ecy.wa.gov/programs/swfa/eproductrecycle/ (Date Accessed 5/12/15) 
Oregon program: http://www.deq.state.or.us/lq/ecycle/moreabout.htm (Date Accessed 5/12/15) 
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5. Conclusions:  
 
Although there will be concerns from manufacturers regarding an anticipated increase in costs to 

purchasers (to cover their increased funding) and thus a perceived loss of business to neighboring states, 
it is important to consider that other states surrounding Maryland already have more successful extended 
producer responsibility laws, currently recycling more electronics per pound per capita than Maryland.58 
These states include Virginia, West Virginia and Pennsylvania.59 Manufacturers in some of these states 
most likely have already adjusted their sale prices to account for the higher funding that is required to 
meet the recycling standards. Therefore, it is fair to conclude that Maryland will not likely become less 
competitive in the electronic sales market and will not lose business to accommodate a stronger 
electronics recycling law. Furthermore, it should become a priority to reverse Maryland’s standing as 
the poorest national performer in manufacturer sponsored electronics recycling, as measured by pounds 
of electronics collected per capita.60  

 
The various benefits of strengthening the Maryland electronics recycling law would include 

increasing overall waste diversion and recycling rates for jurisdictions, which is important as Maryland 
transitions to adopting zero waste targets. This will also assist jurisdictions as they look to cut costs 
associated with landfilling. Additionally, increased recycling could expand the electronics recycling job 
market and support economic growth in the state.61 A stronger electronics recycling law would also 
provide stronger environmental protection. The United States Environmental Protection Agency has 
identified some “toxic substances with known adverse health effects, such as lead,” to potentially 
endanger environmental and human health when “exported to countries without modern landfills 
or…regulations.”62 Furthermore, a revised electronics law could increase transparency of national and 
international shipments of electronics waste by requiring the use of only certified recyclers, those that 
maintain R2 or e-Stewards standards. This would support stronger environmental protection and prevent 
unauthorized exports.63 Revising the Maryland SERP will offer a more sustainable and environmentally 
responsible recycling system for Maryland’s future. 

                                                            
58 http://c.ymcdn.com/sites/productstewardship.site-
ym.com/resource/resmgr/Electronics_Reports_Factsheets/Dimino0315e.pdf (Date Accessed, 5/11/15) 
59 Ibid. 
60 http://c.ymcdn.com/sites/productstewardship.site-
ym.com/resource/resmgr/Electronics_Reports_Factsheets/Dimino0315e.pdf (Date Accessed, 5/11/15) 
61 http://www.heraldcourier.com/news/nulife-glass-to-bring-jobs-m-investment-to-bristol-virginia/article_f84334dc-981b-
11e4-ae33-7bcc956daef7.html (Date Accessed 6/22/15) 
62 http://www.gao.gov/products/A43057  (Date Accessed, 6/30/15) 
63Ibid. 
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Environmental Affairs Committee 
Miller Senate Office Building 
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11 Bladen Street 
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Larry Hogan. Governor 
Boyd K. Rutherford. Lt. Governor 

Ben Crumbles. Secretary 
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The Honorable Michael E. Busch, Speaker 
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State House, H-101 
Annapolis MD 21401-1991 

The Honorable Kumar P. Barve, Chair 
Environment and Transportation Committee 
House of Delegates 
House Office Building, Room 251 
6 Bladen Street 
Annapolis MD 21401-1991 

Dear President Miller, Speaker Busch, Chairs Conway and Barve: 

As required in Chapter 400, Acts of 2012, Annotated Code of Maryland, I am enclosing a copy of 
the Electronics Recycling Workgroup Final Report. 

If the Department can provide you with any additional information, please contact me or 
Ms. Hilary Miller, Director of the Land and Materials Administration, at 410-537-3304 or via email 
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I. Introduction 

On May 2, 2012, Chapter 400, entitled Environment- Statewide Electronics Recycling Program was 
enacted into law. This legislation amended certain manufacturer registration and fee provisions of the 
Statewide Electronics Recycling Program (SERP) under §9-1727 et seq. of the Environment Article, 
Annotated Code of Maryland. In addition to those changes, the legislation required the Secretary of the 
Environment to: 

• On or before October 1, 2015, convene a workgroup consisting of representatives of the various 
sectors of the electronics industry and representatives from appropriate public and private entities 
to review and assess the impact of the $10,000 annual registration fee collected under §9-
1728( c )(3) of the Environment Article on the number of covered electronic device takeback 
programs implemented by manufacturers; and 

• On or before December 31, 2015, report the findings and recommendations of the workgroup to 
the Legislative Policy Committee, House Environment and Transportation Committee, Senate 
Finance Committee, and Senate Education Health, and Environmental Affairs Committee. 

\ 

The Maryland Department of the Environment ("MDE" or "the Department") established a workgroup 
in June 2015, including representatives of electronics manufacturers and retailers and public and private 
recycling organizations. Appendix A contains a list of the workgroup members. In addition to providing 
input via e-mail, the workgroup met once in person in August 2015. The Department respectfully 
submits this final report containing the findings and recommendations of the workgroup. 

II. Background 

Maryland's first electronics recycling law, enacted in 2005, established the Pilot Statewide Computer 
Recycling Program (Pilot Program). 1 The Pilot Program required certain computer manufacturers to 
register with MDE and pay initial registration and annual renewal fees. Manufacturers were prohibited 
from selling computers in the State unless they complied with these requirements. The law had two 
purposes. First, by charging lower annual renewal fees for manufacturers that implemented MDE­
approved takeback programs, it encouraged manufacturers to provide consumers with recycling 
opportunities for their products. Second, it required fee revenue to be deposited into the State Recycling 
Trust Fund and allowed the Fund to be used for local government electronics recycling grants. 

The Pilot Program was scheduled to expire in 2010. However, in 2007 the law was amended to create 
the permanent SERP that exists today.2 The SERP is similar to the Pilot Program, but instead of 
addressing only computers, it applies to covered electronic devices (CEDs). CEDs include computers 
and video display devices with screens larger than 4 inches measured diagonally.3 The 2007 law also 
added a prohibition against retail sale of a CED unless the CED's manufacturer is in compliance with 
the SERP. 

In 2012, legislation was passed amending certain aspects of the SERP, effective beginning in calendar 
year 2013.4 First, the scope of the manufacturer registration requirement was changed. Prior to 2013, 

1 Ch. 384, Acts of 2005. 
2 Ch. 239, Acts of 2007. 
3 The definition of CED excludes a video display device that is part of a motor vehicle or that is contained within a household 
appliance or commercial, industrial, or medical equipment. Environment Article, §9-170 l (t). 
4 Ch. 400, Acts of 2012. 
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manufacturers that manufactured an average of more than 1,000 CEDs annually over the preceding three 
years were required to register with the Department. Beginning in 2013, manufacturers that sell or offer 
to sell any number of CEDs in Maryland, including online, are required to register. Second, the 
legislation added a requirement for MOE-approved takeback programs to provide customers with 
educational materials on the destruction or sanitization of data from CEDs. Third, the legislation 
transferred responsibility for accepting fees and enforcing the law from the Comptroller to the 
Department and increased the penalties for noncompliance. 

Finally, the 2012 legislation revised the fee structure. Prior to March l, 2013, all manufacturers were 
subject to an initial registration fee of $10,000 and an annual renewal fee of either $5,000 with no MDE­
approved takeback program or $500 with a MOE-approved takeback program. On and after March 1, 
2013, the fees are based on the number of CEDs the manufacturer sold in Maryland in the previous 
year. 5 Manufacturers that sold fewer than 100 CEDs in Maryland in the previous year (small 
manufacturers) are exempt from fees. Manufacturers that sold between 100 and 999 CEDs in Maryland 
in the previous year (medium manufacturers) are subject to an initial registration fee of $5,000 and an 
annual renewal fee of either $5,000 without a MOE-approved takeback program or $500 with a MDE­
approved takeback program. Manufacturers that sold at least 1,000 CEDs in Maryland in the previous 
year (large manufacturers) are subject to an initial registration fee of $10,000, the same as under the 
2007 law. The annual renewal fee for large manufacturers with MOE-approved takeback programs also 
remains at $500. However, the 2012 legislation temporarily increased the annual renewal fee for large 
manufacturers without MOE-approved takeback programs from $5,000 to $10,000, effective on March 
1, 2013 and before March 1, 2016. Beginning on March 1, 2016, this fee reverts to $5,000. Table 1 
summarizes the initial registration and annual renewal fees under the SERP. 

T bl 1 I 'f I R . t f a e : DI 13 e2IS ra ion an dA nnua IR enewa IF d th SERP ees un er e 
Years 

Before March l, 
March 1, 2013 to before March 1, 2016 March l, 2016 and After 

2013* 
c:: 

< l 00 CEDs Sold $0 < l 00 CEDs Sold $0 .:2 - -~ ~ 
·.: b $10,000 100-999 CEDs Sold $5,000 100-999 CEDs Sold $5,000 ·- ell ..s 'Oj: 

0 2: 1,000 CEDs Sold $10,000 2: 1,000 CEDs Sold $10,000 0:: 

- < 100 CEDs Sold $0 <I 00 CEDs Sold $0 - ~ 
~ ~ 

$5 ,0001$5001\ I 00-999 CEDs Sold $5,0001$5001\ l 00-999 CEDs Sold $5,0001$5001\ c:: 0 c:: c:: 
-< ~ 2: 1,000 CEDs Sold $ l 0,0001$5001\ 2: 1,000 CEDs Sold $5,0001$5001\ 

* In 2012 and prior years, the registration and fee requirements applied to manufacturers that manufactured an average of 
more than 1,000 CEDs annually over the previous 3 years. 

I\ The $500 annual renewal fee applies only to manufacturers with MOE-approved takeback programs. 

The 2012 legislation authorized the Department to enforce the requirements of the SERP and provided 
for civil and administrative penalties under §9-1730 of the Environment Article. While the Department 

5 Manufacturers are required to report the number of CEDs sold in Maryland in the previous year on their annual registration 
forms. Env. Art. §9- I 728(a)( 4 ). MDE also uses data from the Electronics Recycling Coordination Clearinghouse (ERCC), 
which calculates estimated sales in each state based on national sales data and the population share of each state. The ERCC 
data is used to verify manufacturer-reported data when necessary. 
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conducts inspections of electronics retailers for compliance with the SERP, compliance issues identified 
during those inspections have so far been remedied without the need to impose penalties. Additional 
information on enforcement issues can be found in Appendix C. 

III. Data 

The full table of registration data discussed in this section is provided in Appendix B. 

A. Overall Program Performance 

Figure 1 shows the total number of manufacturers registered under the SERP and the total number of 
manufacturers with MDE-approved takeback programs for each calendar year from 2009 to 2015.6 For 
example, calendar year 2015 would include registrations due March 1, 2015. Since some registrations 
may be submitted late, the 2015 includes registrations that may have occurred throughout 2015. 

Manufacturer registrations increased significantly in 2013 and 2014. This is likely the result of two 
factors. First, in 2013 the scope of the registration requirement changed to include manufacturers that 
sell any number of CEDs in Maryland. Second, the Department began enforcement activities at the 
retailer level in 2014, which probably led to increased awareness of the registration requirement. 
Despite the increase in registrations in recent years, total registration numbers remain below the 
estimated number of manufacturers subject to the requirement, which is currently 224. 

180 

160 

140 

120 

100 

80 

60 

40 

20 

0 
2009 

Figure 1: Total Manufacturer Registrations 
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• Total With 
Takeback 
Program 

6 Throughout this report, registration data is captured from MDE's spreadsheet documenting registrations in each calendar 
year. Whether or not a manufacturer has a MDE-approved takeback program is documented at the time the registration is 
processed. In some cases, a manufacturer obtains MDE approval for a takeback program mid-year, after registration is 
already submitted and processed for that year. MDE continuously updates the list of MDE-approved takeback programs on 
its website as additional programs are approved throughout the year. So, while the number of MDE-approved takeback 
programs listed on the website is fluid, the number listed for each year in Figure 1 should be viewed as a snapshot at the time 
of registration. 
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Figure 2 shows the percent of registered manufacturers that implemented a MOE-approved takeback 
program in each year. MOE-approved takeback programs were the most prevalent in 2011 at 30%. One 
possible explanation for the dip in 2013 and 2014 is that the fee for a manufacturer's initial year of 
registration does not depend on whether the manufacturer implements a MOE-approved takeback 
program. As a result, it may be expected that the percentage of manufacturers with MOE-approved 
takeback programs would be lower in years with many new registrations, such as 2013 and 2014. 

In addition, the requirement for a MOE-approved takeback program to include instructional materials on 
data sanitization began in 2013 and may have resulted in fewer MOE-approved takeback programs. Of 
the 24 total manufacturers with MOE-approved takeback programs in 2012, 22 were still registered in 
2013. Of these, 17 still had MOE-approved takeback programs and five did not. Of the five 
manufacturers that no longer had MOE-approved takeback programs, three had MOE-approved 
takeback programs again by 2014. This may suggest that it took some manufacturers an extra year to 
incorporate the required data sanitization information into their takeback programs. 

Figure 2: Percent of Registered Manufacturers With Takeback 
Programs 

2009 2010 2011 2012 2013 2014 2015* 

B. Impact of the Fee Increase on the Prevalence of MOE-Approved Takeback 
Programs 

Beginning in 2013, the annual renewal fee for a large manufacturer without a MOE-approved takeback 
program increased from $5,000 to $10,000, while the annual renewal fee for a large manufacturer with a 
MOE-approved takeback program remained at $500. The fee increase was intended to encourage 
implementation of MOE-approved takeback programs, presumably under the theory that a larger 
potential cost savings would produce a stronger incentive for a manufacturer to implement a MOE­
approved takeback program. In order to determine whether this has been the case, this section examines 
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whether manufacturers subject to the fee increase were more likely to implement MDE-approved 
take back programs after the increase occurred in 2013 than they were in previous years. 

As discussed in Section III.A, the overall prevalence of MDE-approved takeback programs did not 
increase beginning in 2013, and in fact decreased in 2013 and 2014. However, concurrent with the fee 
increase, many new manufacturers were registered that were not subject to the increased $10,000 annual 
renewal fee and thus could not have been affected by any enhanced incentives it provided. For this 
reason it is necessary to isolate the manufacturers subject to the fee increase, which are large 
manufacturers submitting annual renewal registrations (rather than initial registrations). This subset will 
be referred to as "large renewal manufacturers." 

Figure 3 shows the total number of large renewal manufacturers registered in each year and the number 
that had MDE-approved takeback programs. Before 2013, the law did not require manufacturers to 
submit sales data, so it is not possible to identify precisely which manufacturers registered before 2013 
would correspond with the "large" category beginning in 2013. For years prior to 2013, all 
manufacturers that submitted annual renewal registrations are included here as large renewal 
manufacturers. Prior to 2013, manufacturers were required to register if they manufactured an average 
of more than 1,000 CEDs per year over the previous 3 years. Beginning in 2013, the large category 
includes manufacturers that sold more than 1,000 CEDs in Maryland in the previous year. 
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Figure 3: Registrations of Large Renewal Manufacturers 
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Figure 4 shows the percent of large renewal manufacturers with MDE-approved takeback programs in 
each year. In 2013 and 2014, MDE-approved takeback programs were no more prevalent among large 
renewal manufacturers than they were in previous years. In 2013, there was actually a decrease in the 
percent of large renewal manufacturers with MDE-approved takeback programs. However, this 
percentage recovered in 2014, and by 2015, a greater percentage of large renewal manufacturers had 
MDE-approved takeback programs than in any previous year at 45%. 
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Figure 4: Percent of Large Renewal Manufacturers With 
Takeback Programs 
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C. Fee Revenue and Grants 

2015* 

Figure 5 shows the total fee revenue received for each year of the SERP between 2009 and 2015. The 
lighter area shown for 2013 through 2015 is the estimated additional revenue that was received due to 
the fee increase. For example, in 2013, 29 manufacturers paid the $10,000 annual renewal fee. 
Assuming these manufacturers would have paid only $5,000 without the fee incr~ase, the additional 
revenue due to the fee increase was $145,000.7 This does not account for any decrease in fee revenues 
that may have occurred due to manufacturers implementing MOE-approved takeback programs in 
response to the higher fee. Total revenue increased somewhat in 2013 and 2014. Large renewal 
manufacturers paid more on average, per manufacturer, after the fee increase than they did before 
($3,503 per large renewal manufacturer from 2009 through 2012, compared to $6,563 per large renewal 
manufacturer from 2013 through 2015) 

The Department has issued electronics recycling grants to counties and municipalities three times, as 
shown in Table 2. (Appendix D provides the amounts granted to each jurisdiction during each of the 
three grant cycles.) The Department expects to issue the next recycling grants in fiscal year 2017. The 
objective of the grants is to increase recycling of electronics by residents. Grants have been used to 
establish permanent collection facilities, provide curbside pickup for seniors, purchase equipment, and 
hold special collection events. 8 In calendar year 2007, which corresponds with the first fiscal year in 

7 29 manufacturers x $5,000 = $145,000. 
8 For additional information about local government electronics recycling activities and eCycling grants, see MDE's annual 
Maryland Solid Waste Management and Diversion Reports, available at 
http://mde.maryland. gov/programs/Land/RecyclingandOperationsprogram/Publications/Pages/Programs/LandPrograms/Recy 
cling/publications/index.aspx 
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which electronics recycling grants were issued,9 the number of special collection events increased 160% 
from the previous year to a total of 26. When grants were issued again in the following year, the number 
of special collection events increased again to 34. 

Figure 5: Revenue from Manufacturer Registrations 
$600,000 
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T bl 2 El R I' G a e . ectromcs ecyc m2 rants . 
Fiscal Year Total Grants Issued 
2008 $ 190,000 
2009 $ 616,552 
2015 $ 500,000 

D. Recycling Data 
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Renewal Fee 
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Other than 
$10,000 
Renewal Fee 

Electronics recycling occurs in Maryland through several channels. Some counties and municipalities 
collect electronics from residents through permanent collection programs or periodic special collection 
events. Businesses may contract privately for electronics recycling services. Customers may also use 
MOE-approved takeback programs established by manufacturers under the SERP. Figure 6 shows the 
tons of electronics recycled through local government residential collection programs and through 
private commercial recycling. 10 The commercial recycling figures include only commercial recycling 
that is reported to MOE by the counties and may not capture all commercial electronics recycling. 
Substantial increases in residential tonnages in calendar years 2007 through 2009 correspond with the 

9 Both the SERP data and recycling data generally is collected and reported by calendar year in Maryland. Grants are issued 
by fiscal year. The first electronics recycling grants were issued in fiscal year 2008, which ran from July 1, 2007 through 
June 30, 2008. 
10 This data is collected from counties each year on different deadlines than the SERP data. The most recent year available as 
of the writing of this report was 2014. 
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issuance of grants in fiscal years 2008 and 2009. Electronics recycling depicted in Figure 6 includes 
electronics other than CEDs. 

Figure 7 shows the tons of CEDs that were reported as returned through MDE-approved takeback 
programs under the SERP. The quantity of CEDs collected through an MDE-approved takeback 
program in a given calendar year is required to be reported by the manufacturer in the following year's 
registration form. For example, Figure 7 shows that 500 tons of CEDs were recycled through MDE­
approved takeback programs in 2013, based on data from 2014 manufacturer registration forms. 
However, some manufacturers reported CED collection occurring in years in which they did not have 
MDE-approved takeback programs. 11 These quantities are removed so that Figure 7 includes only 
CEDs collected under MDE-approved takeback programs. 12 The opposite issue also exists: not all 
manufacturers required to report the quantity of CEDs collected did report. Because of this, additional, 
unreported collection is possibly occurring. 

Figures 6 and 7 show that much of electronics recycling in Maryland (47 to 62%, based on the year) 
occurs through local government residential collection programs, with commercial recycling accounting 
for 35 to 51 % and MDE-approved takeback programs accounting for 2 to 3% annually. 
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11 This includes but is not limited to cases in which the manufacturer had implemented a takeback program but had not yet 
submitted it for approval in the previous year. For example, if a manufacturer implemented a takeback program in 2013, then 
submitted it for approval with the 2014 registration, quantities of CEDs collected in 2013 may have been reported on the 
2014 registration form, even though they were not actually collected under a MDE-approved takeback program. 
12 Where the takeback program was approved at some point during the registration year, collection that occurred during that 
entire year is included if reported. 
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IV. Discussion and Recommendations 

2014 

The Department distributed the data in Section III to the workgroup members and requested input 
related to the workgroup' s task to "review and assess the impact of the $10,000 annual registration fee 
... on the number of covered electronic device takeback programs implemented by manufacturers." 
This section contains a discussion of input received on that issue. Members also raised a number of other 
issues related to the SERP more generally, which fall outside of the workgroup's charge under Chapter 
400 of 2012. These additional topics are discussed in Appendix C. 

The following opinions were expressed by workgroup members regarding the SERP registration fees 
and are discussed in more detail in IV .A through D: 

• Factors may have impacted manufacturers' decisions regarding takeback programs. 

• The fees are inadequate to support local electronics recycling programs. The registration fees 
under the SERP are too low and should be increased. Alternatively, the current $10,000 annual 
renewal fee for the large manufacturers should be retained and not allowed to revert to $5,000. 

• The negative impact of high compliance costs on manufacturers should be considered in 
evaluating registration fees. 

• The threshold number of CEDs sold in Maryland for the highest fee tier should be increased to 
avoid subjecting small- and medium-sized businesses to the highest fees. 

9 041



A. Issue: Impact of $10,000 Annual Renewal Fee for Large Manufacturers on the 
Number of MOE-Approved Takeback Programs 

Manufacturers as a whole were no more likely to implement MOE-approved takeback programs in the 
period after the fee increase became effective than they were before. The average percentage of 
manufacturers with MDE-approved takeback programs was 27% before the fee increase and 26% 
afterward. 

Manufacturers affected by the fee increase were more likely to implement MDE-approved takeback 
programs after the fee increase became effective. The average percentage of large renewal 
manufacturers with MDE-approved takeback programs was 30% before the fee increase and 34% 
afterward. This increase was due entirely to 2015, as the average prevalence of MDE-approved 
takeback programs among large renewal manufacturers in 2012 and 2013 was slightly lower than in 
previous years, at 29%. The inability to filter the pre-2013 registrations by sales quantities makes it 
difficult to compare the data across only the group affected by the fee increase. 

In summary, the data suggests that the increased fee may have had a positive impact on the prevalence 
of takeback programs in 2015. There was no similar increase in 2013 or 2014, but this may have been 
because it took manufacturers one or two years to become aware of and adjust to the changes made to 
the SERP. It is also possible that factors other than the $10,000 fee contributed to the increased 
prevalence of takeback programs among these manufacturers in 2015. For example, increased 
awareness of corporate social responsibility may lead manufacturers to increasingly adopt takeback 
programs over time, regardless of legislation. In addition, according to the U.S. EPA, recycling of 
consumer electronics in the U.S. as a whole has shown a strong upward trend, increasing from 30.6% in 
2012 to 40.4% in 2013, the most recent year available. 13 This may signal factors such as increasing 
availability of recycling services and increased consumer demand for recycling opportunities, both of 
which may encourage manufacturers to adopt takeback programs independent of legislation. More states 
have adopted electronics recycling laws over time as well, with 25 states now having some type of 
electronics recycling law. 14 It may be that changes in laws other than Maryland's, or the combined 
incentives of many state programs, resulted in some manufacturers adopting takeback programs. 

Revenue from the $10,000 fee did seem to have a positive impact on SERP revenue from large renewal 
manufacturers. However, this effect could decline over time if additional MDE-approved takeback 
programs are implemented. Past data shows that grant funding provided through fee revenue is effective 
at increasing opportunities for electronics recycling at the local level. Since the majority of electronics 
recycling in Maryland continues to occur through local residential collection programs, support for these 
programs is important. 

B. Issue: Adequacy of Fees to Support Local Electronics Recycling Programs 

13 U.S.EPA., Advancing Sustainable Materials Management: Facts and Figures in 2013 (June 2015), 
http://www.epa. gov/wastes/nonhaz/municipal/pubs/2013 advncng smm rpt.pdf Note that because of increasing costs for 
electronics recycling, this trend may not continue. See Appendix C for additional discussion of changes in the electronics 
recycling market. 
1 ~ National Center for Electronics Recycling, http://www.electronicsrecycling.org/public/contentpage.aspx?pageid= 14 
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Several members noted that the revenue from registration fees under the SERP is not sufficient to fully 
fund local government electronics recycling programs. In part because of the changing nature of the 
electronics waste stream and limited markets for recycled Cathode Ray Tubes (CRTs) (discussed further 
in Appendix C), costs to operate electronics recycling programs have increased over time. The 
Northeast Maryland Waste Disposal Authority advises that recently these costs have led several of its 
member counties to discontinue recycling of televisions and monitors, including Anne Arundel, 
Baltimore, and Carroll Counties. The Authority estimates that these devices constitute 71 % by weight of 
the total electronics recycling stream formerly collected in those jurisdictions and 35% of the total 
electronics recycling stream for all Authority jurisdictions, not including Harford County data. This 
equates to over 2,500 tons of television and monitor material no longer being recycled each year, 
beginning CY 2014. NMWDA also estimates that the annual costs to Montgomery and Howard 
Counties to operate electronics recycling programs are $450,000 and $200,000, respectively. In 
comparison, total fee revenue under the SERP ranges from approximately $300,000 to $500,000 
annually, and a significant portion of that revenue is used to administer the SERP and other recycling 
programs, leaving limited funding for grants. Based on this, some workgroup members believe that the 
fee levels are inadequate and should be increased, or at least maintained without the automatic reversion 
scheduled to occur. 

The Department notes that the SERP is a shared responsibility system, meaning that manufacturers, 
retailers, consumers, and local governments all have roles, financial or otherwise, in electronics 
recycling in Maryland. The law requires most manufacturers to contribute to recycling opportunities for 
their products, but provides flexibility in how that contribution is made. Some manufacturers choose to 
supplement local recycling programs by providing statewide mail-in or drop-off return programs for 
their products. Manufacturers that choose not to provide this service must contribute financially in the 
form of higher registration fees. The SERP is intended to enhance the availability of various recycling 
options for CEDs. It is not intended as a funding mechanism for local government electronics recycling 
programs. 15 The Department acknowledges that many counties and municipalities choose to provide 
convenient, effective electronics recycling programs to their residents at a cost that exceeds available 
grant funding. This is particularly true currently, given the challenging markets for recycled electronics. 
Local recycling programs may also be broader than the SERP, collecting electronics that fall outside the 
definition of CEDs. 

Another issue to consider in assessing fee levels is that it is hard to predict the net effect that higher or 
lower fees would have on future revenue. Higher fees exert both upward and downward effects on 
revenue. They encourage more takeback programs, reducing revenue, but require manufacturers without 
takeback programs to pay more, increasing revenue. A variety of external factors may also impact 
decisions regarding takeback programs. As a result, it cannot be assumed that further increases in the 
fees for manufacturers without MDE-approved takeback programs would significantly increase revenue. 

C. Issue: Impact of Fees on Manufacturers 

Another member stated that costs to manufacturers under the SERP should be considered in making any 
recommendations related to fees. CED manufacturers provide valuable goods, services, and 
employment. High compliance costs may adversely impact these businesses, especially those that are 
small, new, or struggling financially. Half of all states now have electronics recycling legislation, many 
of these with their own fees on manufacturers. In addition to paying fees in the various states in which 

15 For a summary of the workgroup's more general discussions regarding the effectiveness of local government collection and 
manufacturer takeback programs, see Section II of Appendix C. 
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they do business, companies may have to pay consultants, attorneys, recyclers, and other contractors to 
assist in compliance with electronics recycling laws. According to one member, compliance costs can 
reach into the tens or hundreds of thousands of dollars. 

D. Issue: Number of CEDs Sold for Large Manufacturer Category 

The workgroup also discussed whether it is appropriate to apply the highest fee bracket to manufacturers 
selling 1,000 or more CEDs in Maryland annually. One member asserted that this threshold is too low 
and subjects all but the smallest manufacturers to the higher fee, including small- and medium-sized 
businesses. 

MOE notes that one purpose of the revised fee structure under the 2012 legislation was to ensure the 
SERP provides the strongest incentives to the manufacturers that potentially contribute the most CEDs 
to Maryland's waste stream. MDE worked with the Consumer Electronics Association and legislators in 
2012 to develop a structure that would provide relief for the smallest businesses while enhancing the 
incentive for larger contributors to provide recycling opportunities. Manufacturers selling only a very 
small number of CEDs in Maryland are exempt from all fees, but are. still required to register each year 
in order to certify that they continue to sell below the threshold number of CEDs. 

Data obtained by MDE from the Electronics Recycling Coordination Clearinghouse (ERCC) estimates 
the number of devices sold in Maryland in 2014 by each of 122 manufacturers. Of these, over one third 
were estimated to have sold fewer than 100 CEDs in Maryland, and over half sold fewer than 1,000. 
Despite applying to less than half of the 122 listed manufacturers, the large manufacturer category 
captures over 97% of Maryland's estimated market share. 16 

Another factor to consider is the impact of further changes to the fee structure on the ease of complying 
with the SERP. Manufacturers that sell their products throughout the U.S. potentially have dozens of 
electronics recycling laws they must learn and comply with. Steady increases in registration under the 
SERP and the Department's own experience with manufacturers and retailers suggest increasing 
awareness of and compliance with the SERP. Before any additional changes are made that require 
further adjustment by regulated entities, the benefits should be weighed against the potential for 
confusion or delays in compliance. 

E. Conclusions and Recommendations 

The Department believes that the 2012 changes to the SERP have, overall, been beneficial to the 
Program. Many more manufacturers have registered in recent years. Consumers now have more 
manufacturer takeback programs available to them than ever before. The Department acknowledges that 
local governments have made significant progress in improving access to electronics recycling through 
special events and permanent collections programs, often independent of grant funding. These programs 
continue to capture significantly more material than is collected through MOE-approved takeback 
programs, including some quantities of electronics outside the subset of CEDs. However, the SERP 
was not intended as a funding mechanism for local programs, and the fee levels were not set with the 
expectation of yielding sufficient revenue for that purpose. Instead, the SERP seeks to increase 
recycling options through a combination of manufacturer takeback programs and supplemental funding 
for local programs. By this standard, the Department considers the program successful. 

16 The ERCC sales data for Maryland is based on national sales figures and Maryland's share of the U.S. population. 

12 044



Based on the workgroup members' comments, there are three potential options for addressing the 
$10,000 annual renewal fee for large manufacturers without MDE-approved takeback programs. 

Option 1: The General Assembly could pass legislation ·to retain the $10,000 annual renewal fee 
for all large manufacturers. This would preserve the fees currently in force. 

Option 2: The General Assembly could pass legislation to retain the $10,000 annual renewal fee 
for only a subset of the current "large" category. For example, the $10,000 fee might be applied 
only to those selling 5,000 or more CEDs per year in Maryland, while those selling 1,000 to 
4,999 CEDs per year in Maryland would join the "medium" category, subject to the $5,000 
annual renewal fee. This compromise may preserve the enhanced incentive for the 
manufacturers selling the most CEDs, while providing some relief to those on the lower end of 
the current "large category." 

Option 3: The General Assembly could take no action. The $10,000 annual renewal fee for large 
manufacturers without MDE-approved takeback programs would revert to $5,000 beginning 
March 1, 2016. All other fees would remain the same. 

Table 3 shows the three options, with their potential impacts on the number and market share of 
manufacturers potentially subject to the $10,000 fee, as well as the estimated change in revenues. Each 
of the options affects only manufacturers that do not have MDE-approved takeback programs. Since 
some portion of the manufacturers potentially subject to the $10,000 fee will have MDE-approved 
takeback programs, in estimating impacts to revenue it is assumed that 47% of large renewal 
manufacturers will continue to have MDE-approved takeback programs in the future. Note that this 
method of estimation has limitations because it does not account for the fact that Options 2 and 3 may 
impact the proportion of large renewal manufacturers with MDE-approved takeback programs. 

Table 3: Options for Annual Renewal Fee for Large Manufacturers Without MOE-Approved 
Takeback Programs 

k $ (Annual renewal fee for manufacturers with MDE-at:Jproved ta eback programs remains at 500 under all three oot10ns) 

Option Number of Portion of total Estimated 
manufacturers Maryland market loss of 
potentially subject share covered revenue 
to $10,000 annual under $10,000 (relative to 
renewal f ee1 annual renewal current 

fee1 proe:ram)2 

1 Pass legislation to retain $10,000 fee, 59 97% $0 
preserving the current program. 

2 Pass legislation to retain $10,000 fee 42 96% $45,000 
only for those selling 5,000 or more 
CEDs in Maryland annually. 

3 Take no action; allow fee to revert to 0 0% $155,000 
$5,000 

1 Based on number of CEDs sold in Maryland, estimated from ERCC 2014 Data. 
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2 Assumes that 4 7% of the manufacturers potentially subject to the $I 0,000 annual renewal fee will have MOE-approved 
takeback programs and 53% will not. For example, under Option 2, there would be 17 fewer manufacturers potentially 
subject to the $10,000 fee than under the current program (59 - 42 = 17). Assuming 53% of these manufacturers, or 
approximately 9 of the 17, do not have MOE-approved takeback programs, the potential loss in revenue would be $45,000 (9 
x $5,000 = $45,000). 

The workgroup members did not reach consensus on which of the three options is preferable. The data 
reviewed in this report was mixed. The 2015 registration year was the only year showing a clear 
increase in the prevalence of MOE-approved takeback programs among large renewal manufacturers, 
and it is impossible to conclusively determine the primary factors driving the increase in MOE-approved 
takeback programs in that year. Finally, it is impossible to determine whether the increase in MOE­
approved takeback programs in 2015 has translated into more CED recycling, because data for CEDs 
collected through the takeback programs in 2015 will not be available until the 2016 registration year. 

Regardless of whether the fee is allowed to revert to $5,000, the Department will continue to track the 
successes and challenges of the SERP, including by improving data reporting on CEDs collected for 
recycling. It will also work to increase awareness of the availability of MOE-approved takeback 
programs among local governments and consumers. 
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Appendix A - Workgroup Members 

A.Hussain Alhija, Maryland Department of the Environment 

Joseph Bissonnette, HTC America, Inc. 

Anthony Drury, Washington County 

Tim Dunn, Best Buy 

C. Robert Ernst, Maryland Recycling Network 

Kaley Laleker, Maryland Department of the Environment 

Katherine Mcilroy, Northeast Maryland Waste Disposal Authority 

Dave Mrgich, Maryland Department of the Environment 

Allison Schumacher, Consumer Electronics Association 
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Appendix B - Full Registration Data 

SERP Manufacturer Re istration Data, CY 2009 - 2015 
~ ... ~~~ 

Total Manufacturers Registered 86 I 82 I 116 I 141 I 156 

Total Registered with MOE-approved 16 I 20 I 26 I 24 I 29 1 34 I 43 
Takeback 
Percent with MOE-approved Takeback I 22% I 28% I 30% I 29% I 25% I 24% I 28% 

Large Manufacturer Renewals 1 65 I 68 I 67 I 77 I 41 I 45 I 47 

Large Renewals with MOE-approved 15 I 20 I 25 I 24 I 11 I 14 I 21 
Takeback 
Percent Large Renewals with MOE- I 23% I 29% I 37% I 31% I 21% I 31% I 45% 
approved Takeback 
Total Revenue I $347,500 $290,000 $395,500 $295,500 $416,500 $512,000 $383,500 

Average Paid Per Manufacturer $4,696 $4,028 $4,599 $3,604 $3,586 $3,631 $2,458 

Average Paid Per Large Renewal $3,962 $3,676 $3,187 $3,188 $7,317 $7,044 $5,330 
Manufacturer 
Number of Manufacturers that Paid I ol ol ol o\ 29 1 31 I 26 
$10,000 Renewal Fee 

1For years prior to 2013, it is assumed that all registered manufacturers are large manufacturers. However, no sales data was required to be submitted until 2013. 
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Appendix C - Grant Amounts by Jurisdiction 

Grants Issued in FY 2008 .. - -J ITTil.'fi I 1111111111" A'-. 11111111 i"r 

Allegany County $27,000 

Calvert County $12,606 

Cecil County $12,607 

Garrett County $8,582 

Howard County $10,000 

Midshore Region* $16,000 

Montgomery County $10,000 

Prince George's County $18,923 

Washington County $18,700 

Worcester County $12,606 

Annapolis, City of $6,750 

College Park, City of $11,483 

Greenbelt, City of $11,890 

Hyattsville, City of $12,853 

TOTAL $190,000 

*Mid-Shore includes Caroline, Kent, Queen Anne's, and Talbot Counties. 

Grants Issued in FY 2009 

Anne Arundel County 
$33,678 

Baltimore County 
$42,572 

Calvert County 
$25,000 
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Carroll County 
$32,892 

Charles County 
$40,955 

Cecil County 
$28,098 

Garrett County 
$16,074 

Harford County 
$43,750 

Howard County 
$32,500 

Midshore Region* 
$44,283 

Montgomery County 
$30,000 

Prince George's County 
$27,900 

Washington County 
$40,500 

Worcester County 
$39,436 

Annapolis, City of 
$18,912 

Bowie, City of 
$12,000 

Brentwood, Town of 
$18,159 

College Park, Town of 
$10,943 

Hyattsville, City of 
$18,900 

Laurel, City of 
$25,000 

Takoma Park, City of 
$10,000 

Westminster, City of 
$25,000 

TOTAL 
$616,552 

*Mid-Sh ore mcludes Carohne, Kent, Queen Anne's, and Talbot Counties. 

21 053



Baltimore City $38,000 

Calvert County $31,400 

Carroll County $28,558 

Cecil County $35,600 

Dorchester County $10,000 

Frederick County $31,200 

Harford County $33,200 

Howard County $27,200 

Midshore Region* $32,104 

Montgomery County $27,200 

Prince George's County $33,200 

St Mary's County $31,200 

Washington County $35,600 

Wicomico County $22,498 

Worcester County $33,200 

College Park, Town of $7,326 

Hagerstown, City of $15,000 

La Plata, Town of $7,564 

Laurel, City of $12,450 

TOTAL $500,000 

*Mid-Shore includes Caroline, Kent, Queen Anne's, and Talbot Counties. 
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Attachment 4 

The United States Conference of Mayors Resolution Establishing Statewide, Fully Funded 

Extended Producer Responsibility (EPR) Programs for Electronics 
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Atachment 5 

Maryland Recycling Network Electronics Recycling Policy Webinar 
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Attachment 6 

Northeast Maryland Waste Disposal Authority Member Jurisdiction Fiscal Year 2023/2022/2021 

Electronics Recycling Tonnages/Costs; and 

MDE Solid Waste Management and Diversion Report 2022 (CY 2021) Electronics Recycling Data, 

MDE Electronics Recycling Webpages and Manufacturer Take Back Programs 

Anne Arundel County (televisions/computer monitors not included in recycling program): 

FY ’22: 429,920 pounds recycled; annual cost of $0.00. 

FY ’21: 348,080 pounds recycled; annual cost of $0.00. 

Baltimore City: 

FY ’23: 478,785 pounds recycled; annual cost of $134,059.80. 

FY ’22: 666,705 pounds recycled; annual cost of $186,677.40. 

Baltimore County (televisions/computer monitors not included in recycling program): 

FY ’23: 545,140 pounds recycled; annual cost of $117,549.20. 

FY ’22: 470,383 pounds recycled; annual cost of $131,707.24. 

Carroll County (televisions/computer monitors not included in recycling program): 

FY ’23: 83,412 pounds recycled; annual cost of $25,857.72.  

FY ’22: 117,620 pounds recycled; annual cost of $36,462.20. 

Frederick County: 

FY ’23: (full data not included): 169,880 pounds recycled; annual cost of $23,057. 

FY ’22: 171,080 pounds recycled; annual cost of $23,780.  

Harford County (televisions/computer monitors not included in recycling program): 

FY ’22: 63,620 pounds recycled; annual cost of $0.00. 

FY ’21: 254,800 pounds recycled; annual cost of $0.00. 

Howard County: 

FY ’23: 1,060,527 pounds recycled; annual cost of $226,496.36. 

FY ’22: 768,080 pounds recycled; annual cost of $130,573.60. 

Montgomery County:  

FY ’23: 1,980,300 pounds recycled; annual cost of $389,536.60. 

FY ’22: 2,455,140 pounds recycled; annual cost of $480,248.94. 

Total Authority Member FY '22 costs: $989,449.38; FY '23 costs: $916,556.68.  
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Information above, last accessed: 7/22/23: MSWMaDR '22.pdf (maryland.gov)  

Information below, last accessed: 7/22/23:  

Registered Electronic Manufacturers (maryland.gov) 

eCycling Home Page (maryland.gov) 

MRM | HOME (mrmrecycling.com) 

Using Greener Methods | VIZIO  
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https://mde.maryland.gov/programs/land/RMP/Documents/MSWMaDR%20%2722.pdf
https://mde.maryland.gov/programs/land/RecyclingandOperationsprogram/Pages/registeredmanu.aspx
https://mde.maryland.gov/programs/Land/RecyclingandOperationsprogram/Pages/ecycling.aspx
http://www.mrmrecycling.com/
https://www.vizio.com/en/environment
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Attachment 7 

Northeast Maryland Waste Disposal Authority Commodity Market Research  

(Pulled from 2023 Request for Proposals Evaluation Memorandum) 
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Appendix 6 
 
Summary of Market Conditions 
 

Certain downstream CRT markets have stabilized since the CRT market crash from approximately ten years 
ago. CRT glass is now being used in construction as an aggregate replacement and in concrete products, by lead 
smelters [including Teck Resources in British Columbia, Doe Run in Missouri and Korea Zinc in South Korea], X-ray 
products, as well as in tile manufacturing outlets. Universal Recycling Technologies (URT) continues to be a major 
downstream outlet for CRTs, processing the leaded glass into a powder used in overseas ceramic tile manufacturing 
at several plants across the U.S. They recently opened a 198,000-square-foot plant in Texas, as of December 2022 
[https://resource-recycling.com/e-scrap/2022/12/07/urt-opens-a-198000-square-foot-plant-in-texas/]. 
Additionally, COM2 Recycling Solutions is recycling about 46,000 pounds of CRT glass per shift into ceramic frit 
[https://resource-recycling.com/e-scrap/2022/12/14/key-crt-recycling-pipeline-is-no-longer-active/]. Lastly, some 
recycled CRT glass is used for other niche products like X-ray shielding glass blocks 
[https://allgreenrecycling.com/crt-recycling/]/ 

 
This market shift for CRT recycling has not made the CRT recycling process cost neutral or revenue positive 

for jurisdictions, but has led to a reduction in earlier higher costs due to limited markets at the time.  
 

 
 

 
 
 
 
 

 
  

 
So, there is evidence to support this overall trend in improved electronic material markets. It is important 

to note that the Proposers who have their own trucking staff or strong contracts for trucking (and/or local routes) 
are doing well in this market. Other companies with not as reliable transportation or farther routes are likely 
seeing higher costs to source this Service.  

 
 

 
 

 
In recent developments, however, strong markets in the Other Acceptable Materials commodities are 

clearly strongly offsetting costs associated with the CRT/Flat Screen markets. Additionally, a positive trend in 
downstream plastic and metal market pricing supports why Proposers were able to propose more competitively, as 
their bales for these materials are seeing higher revenues and are now better supporting the traditionally more 
expensive processes for CRT and Flat Screen TV and Monitor component recycling. 

 
For background, an article from 2017 reported that “an increasingly wide range of plastic resins have been 

used in consumer electronics, including acrylonitrile butadiene styrene (ABS), high impact polystyrene (HIPS) and 
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https://resource-recycling.com/e-scrap/2022/12/14/key-crt-recycling-pipeline-is-no-longer-active/
https://allgreenrecycling.com/crt-recycling/
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expanded polystyrene (EPS)…But not all devices utilize just one resin and this complicates recovery efforts. …CRT 
monitor housings generally contain PC/ABS, but CRT TV housings often consist of HIPS. Meanwhile, flat panels often 
use a mix of PC/ABS and HIPS. Printers can have up to four or five different plastics in their construction…while the 
fronts and backs of TVs and monitors are often made with two different resin types…E-plastics are a tough category 
due to the variety and complexity of the original recyclable that they are derived from…Mixed plastics [is] one of 
the lowest and least valuable of materials categories, and one of the most common materials streams derived from 
electrical and electronic equipment…a 2016 report by the National Center for Electronics Recycling states...The 
incredibly low value of this material underscores the challenges in assuming profitable recycling for all 
devices…According to the report, mixed plastics found in TVs, computers and printers had little to no recovery value. 
Electronic recycling companies largely echo that sentiment…the value of mixed e-plastics today ranges…from zero 
to a couple of cents…per pound.”  
 

 
 
[E-plastics explained (resource-recycling.com)] 

The Asia Pacific acrylonitrile butadiene styrene (ABS) market is projected to register gains at over 6% 
through 2032, led by the rapid adoption of ABS in consumer items and the construction sector in developing 
nations, such as China, India, Indonesia, and South Korea [https://www.gminsights.com/industry-
analysis/acrylonitrile-butadiene-styrene-ABS-
market#:~:text=Asia%20Pacific%20acrylonitrile%20butadiene%20styrene%20market%20is%20projected,such%20
as%20China%2C%20India%2C%20Indonesia%2C%20and%20South%20Korea.].  

The High Impact PolyStyrene (HIPS) market is also seeing growing trends in demographic data through 
2029. “The global HIPS market size is projected to grow from USD million in 2022 to USD million in 2029…The 
analysis in this report tracks the global value of executive phases in over 20 high-growth areas, with North 
America, Europe, and Asia being the most attractive regions for potential partners…In terms of market value, the 
High Impact PolyStyrene (HIPS) Market dominated the U.S. market, accounting for more than all revenue in that 
year. Meanwhile, in North America, it represented a significant portion of the overall market share. The High 
Impact PolyStyrene (HIPS) Market framework is expected to maintain its dominance in the market in the years to 
come.” [https://www.marketwatch.com/press-release/high-impact-polystyrene-hips-market-growing-trends-and-
demographic-data-to-2029-2023-03-27].  

Additionally, The New York (NE USA/Maritimes) Plastics Polystyrene EPS has also picked up in value, as 
seen in the below chart. The regional average is now at ¢3.00/lb (baled and picked) compared to ¢2.00/lb (baled 
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https://resource-recycling.com/e-scrap/2017/04/26/e-plastics-explained/
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https://www.gminsights.com/industry-analysis/acrylonitrile-butadiene-styrene-ABS-market#:%7E:text=Asia%20Pacific%20acrylonitrile%20butadiene%20styrene%20market%20is%20projected,such%20as%20China%2C%20India%2C%20Indonesia%2C%20and%20South%20Korea
https://www.gminsights.com/industry-analysis/acrylonitrile-butadiene-styrene-ABS-market#:%7E:text=Asia%20Pacific%20acrylonitrile%20butadiene%20styrene%20market%20is%20projected,such%20as%20China%2C%20India%2C%20Indonesia%2C%20and%20South%20Korea
https://www.marketwatch.com/press-release/high-impact-polystyrene-hips-market-growing-trends-and-demographic-data-to-2029-2023-03-27
https://www.marketwatch.com/press-release/high-impact-polystyrene-hips-market-growing-trends-and-demographic-data-to-2029-2023-03-27
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and picked) back in 2019 (the last RFP timeframe). 
[https://www.recyclingmarkets.net/secondarymaterials/chart.html?gid=61&city=NEW+YORK+%28NE+USA%2FMa
ritimes%29]. 

 

 

Lastly, regarding the valuable precious metals inside computers and electronics, most of which have circuit 
boards and other components inside that still contain many types of precious metals including gold, palladium, 
platinum and silver. In modern electronics, silver is the most commonly used of all the precious metals, followed by 
gold, then palladium, platinum, rhodium and iridium. The markets for these precious metals have since improved 
since 2019 (the last RFP timeframe), as seen below:  

 
“The global precious metal market size was valued at USD 182.1 billion in 2019 and is expected to grow at 

a compound annual growth rate (CAGR) of 9.0% in terms of revenue from 2020 to 2027,” with a revenue forecast 
of USD 362.1 billion in 2027. “Demand for the product in jewelry application is likely to emerge as an influential 
factor for the industry growth over the forecast period…[specifically] the wedding market space of China and India 
is…likely to present numerous growth opportunities for the gold jewelry.” “Silver is [also] likely to dominate the 
market…owing to its wide usage across the industrial and jewelry sector, [while the precious metals market] 
segment growth is largely attributed to the growth of the electrical and electronics sector, wherein majority of silver 
commodity is used for various purposes.” Lastly, the automotive industry is heavily reliant on platinum and 
palladium, and it is assumed that the current shortage of vehicles in the market (due to COVID-19 long term impacts) 
will continue to fuel the strong demand for these metals in order for car manufacturers to catch up on supply.   
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[https://www.grandviewresearch.com/industry-analysis/precious-metals-market]. 
 
Another source states that “the global Precious Metal Recycling market was valued at USD 21140 million 

in 2019 and it is expected to reach USD 32800 million by the end of 2026, growing at a CAGR of 6.4% during 2021-
2026”  

[https://futures.tradingcharts.com/news/futures/Precious_Metal_Recycling_Market_Size__Trends_and_F
orecast_2028_427602437.html]. 

 
Lastly, the top three drivers assumed by analysts for influencing gold prices in 2023 include 1) the U.S. 

dollar and Federal Reserve System monetary policy (i.e., trust in the dollar and perceived strength in this currency 
and the Federal Reserve System specifically , 2) inflation and 3) geopolitical factors  Gold and silver are forecasted 
at 3.3% and 8.8% growth by the end of calendar 2023 compared to average prices in 2022, respectively, while 
platinum is expected to increase 12.5%  against 2022 prices . 
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[https://www.lbma.org.uk/forecast-survey-2023/at-a-glance]. 

 
Computer components with the highest precious metal content by weight include: 

 
• Computer CPU's (processors)  -  Gold / Silver / Palladium 
• Memory (RAM) & Circuit Board Fingers /  Connectors / Pins  -  Gold 
• Circuit Boards (Motherboards)  -  Gold / Silver 
• Hard Drives  -  Palladium /  Platinum (on HD platters) 
• Discrete Electronic components  -  Palladium / Silver (Capacitors) 
• Whole Computers  -  Gold / Silver / Platinum / Palladium 

 
Precious metals found inside electronics: 

 
• Gold - Printed Circuit Boards, Computer Chips (CPU), connectors / fingers 
• Silver - Printed Circuit Boards, Computer Chips, keyboard membranes, some capacitors 
• Platinum - Hard Drives, Circuit board components 
• Palladium - Hard Drives, Circuit board components (capacitors) 
• Copper - CPU heat sinks, wiring and cables, Printed Circuit Boards, Computer Chips 
• Nickel - Circuit board components 
• Tantalum - Circuit board components (some capacitors) 
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• Cobalt - Hard Drives 
• Aluminum - Printed Circuit Boards, Computer Chips, Hard Drives, CPU heat sinks 
• Tin - Printed Circuit Boards, Computer Chips 
• Zinc - Printed Circuit Boards 
• Neodymium - Hard Drives (magnets) 

 
Complete list of chemical elements used in manufacturing electronics: 

 
Silicon, Magnesium, Radium, Barium, Niobium, Osmium, Cobalt, Manganese, Titanium, Hafnium, Tungsten, 
Germanium, Gold, Silver, Copper, Mercury, Bismuth, Gallium, Zinc, Iron, Sulfur, Phosphorus, Cadmium, Palladium, 
Tantalum, Platinum, Aluminum, Carbon, Lead, Nickel, Boron, Chromium, Terbium,  Potassium, Francium, Cesium,  
Sodium, Lithium, Indium, Calcium,  Nitrogen, Oxygen , Cadmium, Arsenic, Chlorine, Helium, Neodymium, Selenium 
and Tin. 

 
[Valuable Metals used in Computers - Vintage Computer Chip Collectibles, Memorabilia & Jewelry (chipsetc.com)]. 
 

108

https://www.chipsetc.com/valuable-metals-used-in-computers.html


Atachment 8 

Excerpt from Northeast Maryland Waste Disposal Authority Internal Research on Electronics Recycling 
EPR/Product Stewardship Policy (dated 6/13/2016) 
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To date, many municipal and retailer electronics recycling programs have closed in the state, due to a 
lack of funding. EPR/product stewardship would provide funding from manufacturer and/or consumer 
outlets to sustain those electronics recycling programs. There are specific environmental benefits to 
implementing EPR/product stewardship, such as the reduction or elimination of landfilling electronic 
material as well as increased recycling rates for the state, as seen in Washington and Oregon (similar to 
the Connecticut law, further discussed below).1 Economic benefits include millions of dollars of cost 
savings to local governments, as seen in Washington and Oregon,2 as well as expanding the electronics 
recycling industry as a whole. An increase in funding, thus increased electronics recycling activity, would 
directly encourage an influx of jobs in the state, as seen New York,3 Oregon and Washington.4  
Additionally, “the state-wide systems created program efficiencies and drove pricing for services lower” 
in states with strong EPR/product stewardship laws.5 

Throughout the Country there has been strong support for electronics EPR and product stewardship 
legislation, as seen by the 25 varying state laws enacted.6 Importantly, these laws reflect “the rights of 
states and cities to say that the manufacturers of toxic products need to be responsible for their 
products when consumers are ready to discard them…States began passing recycling laws because there 
is no federal takeback law (and little likelihood of a strong federal law being adopted) and because 
voluntary industry programs are not effective. Local governments are increasingly challenged by the 
costs of managing products with toxic materials when they hit the waste stream...While many of these 
electronics companies have voluntary recycling programs, most of them don’t actually collect significant 
volumes of e-waste.  The exception is where strong state laws make them do it…The industry complains 
about the ‘patchwork of state solutions’, but the truth is that if their voluntary takeback programs were 
better, states and cities wouldn’t be passing these laws.” 7 The Basel Action Network (BAN) has clarified 
that “the real problem is the refusal by electronics manufacturers to internalize the true costs of 
electronics recycling services into their sales prices,” thus they are unwilling to assist in the recycling 
efforts.8 With the absence of manufacturer and municipal funding, many free recycling outlets have 

 
1 Northwest Product Stewardship Council, Preliminary Analysis of E-Cycle Programs in Washington and Oregon, 
Pages vii, 21, 29, Date Accessed 3/15/2016 
http://productstewardship.net/PDFs/productsElectronicsEcycleWAORReport.pdf   
2 Electronics Takeback Coalition, Washington E-Waste Law Will Save Millions for Local Government, Date Accessed 
3/15/2016 http://www.electronicstakeback.com/wp-content/uploads/EPR-Laws-Cost-Savings-for-Local-
Government.pdf  
3 NY Department of Environmental Conservation, Electronics Recycling Job Creation in New York, Page 16, Date 
Accessed 3/11/2016 http://www.dec.ny.gov/docs/materials_minerals_pdf/ewaste.pdf  
4 Northwest Product Stewardship Council, Preliminary Analysis of E-Cycle Programs in Washington and Oregon, 
Pages v –vi, 19, 27, 28, Date Accessed 3/15/2016 
http://productstewardship.net/PDFs/productsElectronicsEcycleWAORReport.pdf   
5 Northwest Product Stewardship Council, Preliminary Analysis of E-Cycle Programs in Washington and Oregon, 
Pages v –vi, 19, 26, 28, Date Accessed 3/15/2016 
http://productstewardship.net/PDFs/productsElectronicsEcycleWAORReport.pdf   
6 Electronics TakeBack Coalition, Date Accessed 1/28/2016: http://www.electronicstakeback.com/wp-
content/uploads/Compare_state_laws_chart.pdf 
7 Electronics TakeBack Coalition, Why State EPR Laws Exist, Date Accessed 2/24/2016 
http://www.electronicstakeback.com/2009/11/05/electronics-industry-lawsuit-attacks-states%E2%80%99-rights/ 
8 Environmental Leader, Why Best Buy Changed its E-cycling Law, Date Accessed 3/14/2016 
http://www.environmentalleader.com/2016/02/03/why-best-buy-changed-its-e-waste-recycling-
program/#ixzz42t77kxTq 
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disappeared.9 In states like Maryland with little funding to municipalities, “manufacturers should 
[instead] be helping Best Buy foot the bill for the public recycling program, at least enough to allow the 
retailer to break even.”10 Until that happens, Best Buy and other retailer programs will remain 
inaccessible to the public due to high recycling costs, while many municipal programs will remain closed.  

Manufacturers and the CTA have issued support for the California model: “as CalRecycle is aware, a 
robust California -based electronics recycling infrastructure is currently in place for covered devices due 
to implementation of California’s Electronic Waste Recycling Law. That program is funded by an 
advanced recovery fee (“ARF”) imposed at retail sale. It is imperative that any funds generated through 
the ARF for covered electronic devices remain dedicated exclusively to the implementation of the 
California Electronic Waste Recycling Law. CalRecycle should ensure that Electronic Waste Recycling 
funds–paid for by California consumers -are not raided to help finance increased recycling infrastructure 
for other products and remain dedicated to the collection and recycling of covered electronic 
products…there is already a successful electronic waste recycling program in effect in California that is 
supported through the imposition of an advanced recovery fee during retail sale. These funds have been 
sufficient to support the development of a robust California recycling infrastructure for covered 
electronic waste.”11 

 
9 Ibid. 
10 Ibid. 
11 CalRecycle, Consumer Electronics Association, Date Accessed 1/28/2016: 
http://www.calrecycle.ca.gov/75Percent/Comments/WAlcorn.pdf 
Waste 360, Manufacturer Support for CA Model, Date Accessed 3/11/2016 http://waste360.com/e-
waste/producer-responsibility-or-government-liability-regulating-e-waste?NL=WST-03&Issue=WST-
03_20160311_WST-
03_56&sfvc4enews=42&cl=article_3&utm_rid=CPEQW000001139292&utm_campaign=6988&utm_medium=email
&elq2=6ba40c1466af4b5d97ded9e16b38f750 
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