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Executive Summary

Electronics have become integral to modern life, with the global consumer electronics market
projected to reach $g77 billion in 2025 and continuing to grow." While these advancements bring
convenience and improved quality of life, they also contribute to a mounting environmental
challenge: electronic waste (e-waste).” In Alaska, where rural communities face unique logistical and

environmental challenges, the e-waste issue is particularly pronounced.’

This report examines the growing reliance on electronics in Alaska, the associated e-waste problem,

and the unique barriers to repair access. It highlights the following key points:

e E-Waste Growth and Environmental Impact: Each American generates an average of 47
pounds of e-waste annually.* Toxic chemicals in e-waste are of particular concern in Alaska’s
rural communities, where unlined landfills and open burning exacerbate environmental
risks.’

e Authorized Repair Accessibility Challenges: Alaska is an “authorized repair desert,” with
many residents living hundreds of miles from authorized repair centers for major brands like
Apple, Lenovo, Samsung, LG, Maytag, and John Deere.*”*®*™* Rural Alaskans face even
greater barriers due to high shipping costs and extended shipping times.”**

e Independent Repair Limitations: Across the U.S., limited access to repair parts, tools, and

1678 10 Alaska, these limitations are

manuals hampers independent repair efforts.
compounded by geographic isolation.

e Economic Barriers to Repair: Repair costs for popular electronics like smartphones are often
quite expensive, incentivizing wasteful purchasing behaviors when paired with trade in

deals or multiple broken features.”

Recommendations

To address the e-waste problem and improve access to repair in Alaska, the report advocates the

following actions:

1. Pass Right-to-Repair Legislation: Require manufacturers to provide parts, tools, and
schematics at reasonable costs.
2. Support Local Repair Businesses: Encourage policies and consumer behaviors that bolster

local repair services.



3. Promote Repair Clinics: Host community events where volunteers teach basic repair skills to
reduce waste and build local resilience.

4. Include Repair Education in Schools: Include electronics repair in school curriculums to
foster a culture of repair and expand repair skills.

5. Encourage Durable Design: Advocate for products designed with longevity and repairability
in mind.

6. Implement Repairability Scores: Label products with repairability scores to help consumers

make informed choices, particularly in rural areas.

By addressing these challenges, Alaska can reduce its environmental impact, support local
economies and resiliency, and ensure greater access to essential electronic devices. This report calls
for collaborative efforts between policymakers, businesses, and communities to create a sustainable

repair ecosystem for all Alaskans.

Introduction

Electronics are commonplace and ubiquitous in most people’s lives. The global market for just

consumable electronics is projected up to $977 billion in 2025, and expected to rise 2.9% per year

over the next few years.”
e Approximately 98% of adults in the United States now own a cellphone and 95% of

households have at least one computer.”

e Around 84% of homes in Alaska have a washing machine.”

e Over 99% of American households have at least one refrigerator, and 60% of homes in
Alaska have a standalone freezer.”**

e Small appliances like air fryers, microwaves, vacuum cleaners, and hair dryers are becoming
more and more common.*

e The average American household has 24 electronic devices and in 2021 spent an average of

$1767 on new electronics.”

Rural Alaska does have some households without personal computers and some common
appliances.”®* However, consumer electronic use and appliance use is on the rise off of the road
system in Alaska as well. More efficient clothes dryers have made washaterias more economical and
more practical.”” Improved and improving access to the internet has made personal computers more

practical.*** This is improving quality of life and opportunity for many Alaskans.



While there are certainly benefits coming from some of this growth in electronics, there are also
downsides. Electronic waste (e-waste) is one of the fastest growing wastestreams in the world.” The
average American is producing 47 pounds of e-waste per year and e-waste can threaten both the
environment and public health when inadequately managed.*** Electronics contain dangerous
chemicals like cadmium, lead, mercury, flame retardants, polybrominated diphenyl ethers and more
that can cause health problems for humans, plants, soil, wildlife, and microbial species.* When we
landfill, dump, or burn electronics, those chemicals pollute soil, leach into groundwater, and cause
air pollution.” This is of special concern for many rural communities in Alaska because the landfills

are unlined and 73% of them burn without emissions controls to reduce volume.*®

There is a backhaul program—Backhaul Alaska- in place to bring broken electronics out of rural
Alaska to reduce the associated health and environmental harms.*® The pilot version was launched
in 2018 and collected e-waste along with some other hazardous waste from 26 communities.*” The
program aims to expand to all of rural Alaska by the end of 2030.* This is vital because many
landfills are close to or at maximum capacity, and not suited to hazardous materials, including
electronic waste.* While the program is more eflicient and cost effective than individual
communities attempting to appropriately dispose of their electronic waste, it is still difficult to fund

the use barges and planes to ship waste out of rural Alaska, and will need an ongoing effort.*

While unlined rural landfills are one of the worst places for e-waste to end up, and the Backhaul
Alaska program is a boon for the state, getting e-waste out of rural Alaska doesn’t entirely resolve
the problem. We know a large portion of e-waste isn’t getting recycled: In 2022, only 22.3% of the
world’s e-waste was collected for formal recycling and actually recycled.* The valuable minerals in
electronics are often encased in worthless plastic containing flame retardants.” This makes it
challenging and dangerous to separate out the recyclable components from the non-recyclable
components.* Moving e-waste from one place to another can mean just passing a problem from one

community to another instead of actually resolving the issue.

One of the most effective ways to reduce the production of e-waste is to use each electronic device
for longer, and buy new less often. The average person in the United States buys a new phone every
two to three years, considers a new computer every three to five years, and puts in a new appliances
every six to 40 years.”*** Some farmers buy new tractors and combines every single year.”® Some of
this purchasing behavior can be attributed to people seeking improvements in technology, but many
people replace devices because they break or stop working as effectively: batteries start dying more

quickly, screens crack, charging ports become misshapen. Repair is the obvious solution and could



save the average family $382 per year, but can sometimes seem inconvenient or be less viable than

7 Manufacturers of electronics often withhold the spare parts, tools, and schematics

replacement.
necessary to repair devices, giving them a monopoly on repairs. They can then set the prices as they

see fit, and make a new purchase more appealing.

Case Study:

Apple estimates that before shipping, a screen replacement for an iPhone 12 through 16 base model
will cost $279, more than a quarter of the cost of a new iPhone 16 ($799), and the Pro Max version
will run between $329-$379, more than a third of the cost of a new iPhone 16 pro.” This doesn’t
account for trade in deals with phone carriers. If a screen is cracked and a battery is becoming
unreliable in the cold (an estimated $99/fix), the repair work from an authorized provider will cost
almost half of what a new phone would cost, it’s easy to see why someone might decide an upgrade
is the best choice.™ If someone lived in rural Alaska, and the closest repair option was in Anchorage
or Seattle, and a repair meant a few weeks of shipping and associated fees, the decision to buy new

becomes even more likely.

Is independent repair currently sufficient?

Personal Devices

A 2017 survey of independent repair providers found that about a quarter of unsuccessful laptop and
smartphone repairs, around half of unsuccessful repairs of TVs, monitors, digital cameras and
gaming consoles, and approximately a third of unsuccessful repairs of PCs, pocket computers,

printers, and projectors were due to unavailable parts, tools, or manuals.”

Agricultural Equipment:

Agricultural equipment manufacturers often place barriers that frustrate independent repair.”
Tractors and other farm equipment has become higher tech in the last few of decades.” Much of the
equipment runs on software and includes software locks.”® For instance, when something breaks on
a tractor, a sensor might indicate there is a problem and can put the tractor into limp mode where
there is only sufficient power to move the tractor, but not to do work.” There is software that tells
technicians what the problem is and acts as a “key” to the digital lock to turn off limp mode once the
repair is made. If the software isn’t available, it can be hard to determine what repair is needed and
even if that repair is made, the lock can’t be turned off.*® Farmers can either bring their equipment to

an authorized repair provider or have a technician come to them. Some farmers have resorted to



using pirated software to fix their equipment.” Recently, John Deere has come to an understanding

with the National Farm Bureau to improve independent repair access, but the response leaves gaps.®

Appliances

Insufficient access to repair materials for independent repair shops is well documented. In 2023, U.S
PIRG and iFixit conducted a survey to better understand access to repair manuals and schematics
for major appliance brands. Out of 50 appliance companies, 86% did not provide repair service
manuals to individuals seeking them.®” Independent professionals also experience poor access to
service manuals with 89.1% of surveyed technicians reporting insufficient access and 92.5%
struggling to find necessary schematics.* The manuals and schematics independent repair providers

do find are often through informal sources which can be out of date.”

How often are you unable How often are you unable
to access repair manuals? to access schematic diagrams?
_6"‘“'
- o

Diagram by iFixit| CC-BY-4.0

Alaska is an authorized repair desert

This survey aims to provide an assessment of the challenges faced by Alaskans in accessing
authorized repair services for their electronics. A selection of major phone, computer, appliance and
equipment manufacturers were considered.

e The only authorized repair service for Apple products, LG appliances, and Samsung

appliances in the state is in Anchorage.*
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Deere has service in Fairbanks, Wasilla, Anchorage, and Soldotna, but no options off of the

railbelt.”

There are no authorized service providers for Samsung phones or Lenovo computers in

Alaska.”

Even the largest population center in the state has limited options, and much of the state has no

easily accessible authorized repair options.” If no authorized repair is available locally, there are

three options.

I,

2.

3.

Smaller items can be shipped to an authorized repair provider.
Alternatively, an authorized technician can be sent to the device- this is common for larger
devices like appliances or tractors.

The third option is replacement or doing without.

Shipping or sending in an authorized repair technician to a remote location can be expensive and

time consuming, especially in Alaska.”” For example, the United States Postal Service includes

Alaska in its 16 day service standard for packages.” More rapid transport will cost significantly

72
more.
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More than a third of Alaskans (including all residents of Fairbanks and Juneau) live more than 100

miles from an authorized repairer of Apple products.””
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IF services

Distance to authorized Samsung phone repa
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100% of Alaskans live more than 500 miles from an authorized repair provider for Samsung phones.

The closest option in the U.S with a major airport is in Seattle.”

IF services

Distance to authorized Lenovo repa
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100% of Alaskans live more than 500 miles from an authorized service provider for Lenovo
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computers. The closest option in the U.S with a major airport is in Seattle.
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IF services

Distance to authorized John Deere agricultural equipment repa

800
600
400
200

(s9q1w) asuelsiq

eyse|eun
[ned juies
uenyy
[|2bueip
1nqstalad
uexiyoey
ano) bury
efs
E[IE3ERSN
neaung
Aeg 1adoo}
aLioN
sauleH
YB6LmuIEAg
Aembeys
yiaBeibin
angazioy
[2yi=d
193pjeleun
Yelboj
SfIAOP(EY
1BIM{_A
Aeg aoypnid
weybuijiq
HOLEN
uoLujes Bupy
YEIPO
abe|liA 24y
eAOpJOD
UOYNA 3104
Z3p[_A
uoldung eyaq
plemas
lawo}
euleay||eL
eyo|les
AIYIJIUIN
DISBIN
9|0d YHON
Jawijed
1euay|
e[lisep
eujop|os
syuedlie]
abeioyouy

Almost a quarter of Alaskans live more than 100 miles from an authorized Deere service provider.”
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More than a third of Alaskans live more than 100 miles from an authorized repairer of Samsung
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appliances.
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Iance repailr services

Distance to authorized LG appl
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More than a third of Alaskans live more than 100 miles from an authorized repairer of LG

appliances.”

Iance repailr services

Distance to authorized Maytag appl
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100% of Alaskans live more than 500 miles from an authorized Maytag service provider. The closest
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option in the U.S with a major airport is in Seattle.
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Methodology:

The following methodology outlines the steps taken to gather and analyze data:

1. Service Locator Tools Service locator tools on the official websites of five major
brands—Samsung, Apple, Lenovo, LG, and John Deere —were used to identify authorized

repair locations.” These tools provided the locations of businesses with official authorized

repair for each brand for selected products within Alaska and the contiguous United
States.”” Maytag’s service locator was linked to specific products, so the closest authorized
repair service location was confirmed via their website chat function.®
o These brands were chosen as a sample of some of the most popular manufacturers of
cell phones, computers, appliances, and agricultural equipment.
2. Distance Calculation: Distances from various communities in Alaska to authorized repair
centers were calculated as follows:
o Road-Accessible Locations: For communities connected by the year-round road
system, the distance to the nearest authorized repair center was calculated ”as the

crow flies,” measuring the straight-line distance using gps-coordinates.net.

o Off-Road System Locations: For communities not connected by the year-round road

system, distances were calculated using gps-coordinates.net to the nearest major city

with a large regional airport—either Anchorage, Fairbanks, or Seattle. This
adjustment reflects the practical travel logistics, as technicians or residents would
typically fly through these hubs, even if other cities such as Soldotna or Wasilla were
geographically closer.

3. Out-of-State Repair Centers If no authorized repair centers were identified within Alaska
for a given brand, distances were calculated to the nearest U.S. repair center with proximity
to a major airport. The closest major airport used as a reference point was Seattle-Tacoma
International Airport (SEA) in Washington State.

4. Community Selection A representative sample of Alaskan communities was chosen for this
analysis, encompassing both road-accessible and off-road system locations in each major
region of the state. This ensures a comprehensive understanding of repair accessibility
across the state.

5. Data Limitations

o The analysis assumes that repair technicians would utilize major regional airports for
travel to off-road system locations and that items being mailed would also go through

a major transportation hub.
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o The calculated distances are straight-line measurements and do not account for
actual travel routes or modes of transportation, which could significantly impact
real-world accessibility.

o Availability of service locator tools and their accuracy depend on the respective
brands’ online databases, which may not reflect the most current information, and

could include errors.

This methodology aims to provide a clear and accurate assessment of the challenges faced by

Alaskans in accessing authorized repair services for their electronics.

Recommendations:

Pass Right to Repair Legislation

Comprehensive independent repair options are key to ensuring Alaskans have consistent affordable
access to important electronic devices and to reduce e-waste pollution and the associated public
health and environmental consequences. The Alaska legislature should pass legislation that requires
manufacturers of electronics to make the spare parts, tools, and schematics necessary to repair

available at a fair and reasonable cost to individuals and independent repair businesses.

Support Local Repair Businesses

Local policies and individuals should support their local repair businesses. Access to repair options
has compromised the culture of repair, and encouraged folks to develop habits of buying new.
When individuals and local policies support local repair shops, they can thrive, provide additional

local community resiliency, and keep resources within the community.

Form Repair Clinics

Repair clinics are local events where folks with some basic repair skills volunteer as coaches to help
individuals fix things that have broken. Repair clinics are especially effective when some communal
tools can be provided. This promotes sustainability, local resiliency, STEM skills, helps families save

money, and reduces waste of all kinds.
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Include Basic Electronics Repair in School Curriculums

Including basic electronics repair skills in shop classes or science curriculum is practical,
educational, and can help ensure more communities have local repair options whether that be

individual repair, local repair businesses or repair clinics.

Encourage Companies to Design Products to Last

Not all products are designed to be repairable even when tools, parts, and information are available.
Batteries can be glued in, delicate plastic pieces can be irreplaceable, and software support can end.
Companies should be encouraged to design products to last longer and to be made with repair in
mind, such as by including a label on a product with how repairable it is. Such repair scores are

already available in Europe for many products.
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