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Introduction

Climate Change

Resources

Creating powerful solutions to push humanity
forward takes relentless innovation. Resolving to

do this without taking precious resources from the
planet means holding ourselves and our suppliers to
ever higher standards. We know that accomplishing
this work will require all of our best efforts. At Apple,
we are committed to building groundbreaking
products and services with the mission to leave

our world better than we found it.

It was just a year ago that we reached our goal of covering 100 percent of our operations with
100 percent renewable electricity. That work continues as we source the clean energy needed
to maintain that standard — even as our company grows. And our learnings have paid off in
significant ways as we help the manufacturers in our supply chain make the same energy
transition we have. To date, more than 40 suppliers have made commitments to join us, putting

us well on track to exceed our goal of putting 4 gigawatts of clean energy online by 2020.

At the same time, we are launching the next phase of our industry-leading work to better use
and reuse materials with a state-of-the-art lab to support our research and innovation with
material recovery. This initiative, along with Daisy - our fearless disassembly robot, means
we're doing even more with the materials from old devices our customers return for recycling.
And we've found new ways to make it easier for devices that still have value to go on to another
user. Our launch of the new MacBook Air and Mac Mini with enclosures made from 100%
recycled aluminum was just the beginning: Together, we're pioneering a future where we no
longer need to mine precious materials from the Earth to make our products.

At Apple, it's simple. We apply the same level of innovation that goes into everything we create,
design, power and manufacture to making things better for people and the planet. And we
make it simple for customers and partners who share our passion to join us in this work.

In a time where the threats facing our planet are too great to ignore, we are demonstrating

that businesses must play a vital role. We are proud to do the hard work, to make the
breakthroughs, and tirelessly search for ways to ensure the better future for our planet that

we all deserve.

Smarter Chemistry Better Together 2019 Environmental Responsibility Report 3



We've embarked on a bold mission to make products without taking from the

O u r a m b Itl O n : Earth. Getting there requires focus and innovation in three key areas:
to m a ke p rOd u CtS Climate change: We take responsibility for the emissions associated with our
Wit h O ut ta ki n g own operations, as well as the entire lifecycle of all our products and accessories.

Resources: We believe in conserving Earth’s resources when operating our

fro m t h e E a rt h . facilities and making our products.

Smarter chemistry: We believe that our products should be safe for anyone

who assembles, uses, or recycles them.

Materials
Transition to recycled or
renewable materials in our
products and maximize
material efficiency, product
longevity, and recovery

Renewable energy

Transition Apple and

our suppliers to 100%
renewable energy

Water stewardship
Reduce freshwater use,
improve the quality of
water we discharge, and
demonstrate leadership
by protecting shared
water resources

Low-carbon design
Transition product
materials, manufacturing
processes, and operating
systems to low-carbon

alternatives

S
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o
[2)
Q
@ Our
environmental
strategy

Zero waste
Eliminate waste sent to
landfill at manufacturing
facilities as well as
corporate offices,
data centers, and
retail stores

Energy efficiency
Reduce energy use
at corporate and
supplier facilities

S
7 oy
efter che ol

Innovation
Transition to safer
Create a comprehensive chemistries through

inventory of chemicals chemical innovations,
used by suppliers to beyond what is required
make our products

Mapping and
engagement

Assessment and
management
Assess and manage chemicals
for risks to human health and
the environment
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2018 Highlights

Climate
change

Significantly reducing
emissions to address
climate change
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only renewable or
recycled materials
for our products
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Introduction

Our Approach

Our Carbon Footprint
Renewable Energy
Low-Carbon Design

Energy Efficiency

Climate Change

Climate Change

We're reducing our impact on climate change by using clean power sources and driving energy

efficiency in our operations. The electricity at all of our facilities worldwide, including every Apple

office, store, and data center, comes from 100 percent renewable energy—a standard we have

maintained, even as we continue to grow. And we're doing even more to transition our suppliers to

100 percent renewable energy and make our products of low-carbon materials.

Highlights

Emissions reductions

We've significantly reduced our carbon
emissions: by 64% since 2011 for
Apple’s direct operations (Scope 1and 2
emissions) and by 35% for Apple’s entire
footprint since it peaked in 2015.

Supplier clean energy

44 Apple suppliers have committed to
power all of their Apple production with
100% renewable energy. With these
pledges, we are on track to far exceed
our 2020 goal to bring 4 gigawatts of
new clean energy into our supply chain.

Component reductions

In the last year, we've reduced emissions
from aluminum in our products by 45%.

Product energy efficiency

In 10 years, we've reduced average
product energy use by 70%.4

100% renewable energy

We're sourcing 100% renewable energy
for all the electricity used at our facilities
in 43 countries around the world. Two-
thirds of this renewable energy comes
from Apple-created projects.

Smarter Chemistry Better Together

Facilities energy efficiency

We saved 41.5 million kilowatt-hours
(kWh) through energy efficiency
initiatives at our global facilities.

2019 Environmental Responsibility Report 7



Our Approach
We measure more, so we can do more.

We take responsibility for our entire carbon footprint. That includes the emissions beyond our
direct control, like those from sourcing materials, making our products, and our customers
using their devices. We calculate our carbon footprint in five major areas: corporate facilities,
product manufacturing, product use, product transportation, and product end-of-life
processing. We use this information to tell us where to focus.

We prioritize use of renewable energy, starting with our own facilities. We've transitioned

to 100 percent renewable energy for the electricity we use at our offices, retail stores, and
data centers around the world, which has reduced facilities emissions to only 2 percent of

our comprehensive carbon footprint.> And we've extended our efforts into our supply chain,
where product manufacturing represents 74 percent of overall emissions. Whether designing
a product, an operating system, or a manufacturing process, we consider the environmental
impact—alongside cost, durability, form, and functionality. And because the cleanest energy
is the energy you never use, we're reducing energy use at facilities we operate as well as those
where our suppliers make our products.

Our approach to climate change

Renewable energy
Transition Apple and
our suppliers to 100%

renewable energy . on dosi
ow-carbon design

Transition product materials,
manufacturing processes,
and operating systems to

low-carbon alternatives

Energy efficiency
Reduce energy use
at corporate and

supplier facilities
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Apple's overall carbon footprint
(fiscal year 2018)

Apple calculates its life cycle carbon
footprint to understand where to focus
reduction efforts.
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Apple's carbon footprint

. million

metric tons of COze

Note: Manufacturing, Product use, Product transport, and End of life are Scope 3 emissions. Corporate facilities includes Scope 1and 2 emissions, in addition to Scope 3 emissions associated with employee
commute and business travel. All emissions data is detailed in Appendix A
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Introduction

Climate Change

Resources

In fiscal year 2018, we reduced our comprehensive carbon footprint for the third yearin a
row—down 35 percent compared to 2015. A major contributor to the decrease was Apple's

Supplier Clean Energy Program, which lowered our carbon footprint by nearly 3.6 million metric

tons compared to last year. We also made several product design changes that reduced our
carbon footprint, like sourcing aluminum made with hydroelectricity and recycled content,
improving product energy efficiency, and redesigning integrated circuits to use less silicon.
Together, these product design changes resulted in 4.8 million fewer metric tons of carbon

emissions compared to last year.

Historically, Apple's carbon footprint has paralleled its financial performance. However,
beginning in 2015, our environmental work has driven down our carbon emissions, even as
revenue has increased.

Historical carbon footprint
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Since 2015, Apple’s emissions reduction efforts have led to a significant decline in its
comprehensive carbon footprint. Without these efforts, Apple’s fiscal year 2018 emissions
would have been 35 percent greater.

Note: We have been calculating the life cycle greenhouse gas emissions of our products since 2007. Over time, we have greatly
refined our model to include more Apple-specific data instead of industry averages. We made significant modeling changes
in fiscal year 2016 to improve how we calculate emissions from the integrated circuits in Apple products, which resulted in a
decrease in manufacturing emissions. And we make systematic changes each year to reflect changes in global electricity grids.

Smarter Chemistry Better Together
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Renewable Energy

Charting the course to 100%.

Apple pursues the strongest possible renewable solution in all markets where we operate. We
stress a regional approach, with long-term energy contracts from new projects we help create.

The following three principles guide this strategy:

e Local displacement. We seek to displace more-polluting forms of energy in the same
electric grid region as our facilities. We accomplish this by having Apple-created projects
deliver into the grid as much renewable energy as our facilities take from it. In difficult
renewable energy markets where our needs are less than 0.5 percent of our total energy
use, we seek a renewable energy solution in the broader geographic region.

o  Materiality. We want our involvement in a renewable energy project to be a driving force
to getting it built. That might mean providing needed financial support or helping the
project overcome regulatory barriers. With the rapidly changing policy dynamics in some
of our key countries, we're adapting our framework to continue to comply with local laws
and regulations and to yield the most positive and real energy transformation.

e Accountability. We apply rigor in measuring and tracking our energy supply resources
and use third-party registries such as WREGIS and NC-RETS, certification programs such
as Green-e Energy, and contractual provisions to ensure that only Apple takes credit for
the renewable energy it generates or procures. When no such system exists, we work with
industry partners and governmental entities to create them.

Apple Park, our newest corporate headquarters,
obtains about 75 percent of its power from
onsite fuel cells and rooftop solar PV panels.

Introduction Climate Change Resources Smarter Chemistry Better Together 2019 Environmental Responsibility Report 11



000+

Of the renewable energy projects

Apple has helped create, we have

direct ownership in over 600 megawatts.
This is among the largest direct
investments in renewable energy

by a non-energy company.

Introduction Climate Change Resources

Powering all our facilities with
100% renewable energy.

Since 2018, 100 percent of the electricity we've used at our facilities has come from renewable
sources. To secure renewable energy projects, we've taken on project ownership, made equity
investments, sparked creative new partnerships with utilities, and entered into power purchase
agreements. We've also deployed a variety of technologies like wind, solar PV, micro-hydro
projects, and biogas fuel cells. (See Appendix B for a comprehensive view of solutions we've
implemented to secure renewable energy at our facilities.)

We first focus on energy efficiency to reduce the total electricity we use, then source
renewables for our remaining needs. We create new renewable energy projects whenever
possible. As of January 2019, approximately 66 percent of the renewable energy Apple uses
comes from projects that Apple created. And we aim to soon cover our entire electricity load
with Apple-created projects. We use three contracting structures to do this.

e Direct ownership. Where feasible, we source our own renewable energy by building our
own projects, including solar, wind, biogas fuel cells, and low-impact hydro projects.

. Equity investment. In some markets, we invest capital to become part owner of new

solar PV or wind projects and match that renewable generation with our energy use.

e Long-termrenewable energy contracts. At other times, we sign long-term contracts
for renewable energy in order to support new, local projects that meet our robust
renewable energy sourcing principles, primarily solar PV and wind projects.

In cases where we need more renewable energy than what's generated by our Apple-created
projects, we directly purchase renewable energy from newer projects in nearby markets, or
through available utility green energy programs. When these options are not available, we are
willing to procure robust renewable energy credits (RECs) tied to recently constructed projects,
applying the same rigor to these purchases as we do to our Apple-created renewables. When
Apple acquires RECs, we require that they are Green-e Energy certified, where available, and
come from the same power grid—and preferably in the same state or country—as the Apple
facility they support.

Smarter Chemistry Better Together 2019 Environmental Responsibility Report 12



How we're staying at 100%.

To get to—and stay at—100 percent renewable energy for the electricity at our global facilities,
we've implemented new approaches to securing renewable energy: We've expanded into new
markets, we're leveraging large projects to increase others’ access to renewable energy, and

we're investing in projects without support of government subsidies.

New markets.

Since 2017, we have been procuring renewable energy in new markets that we only recently
entered or in which we have small loads—like India, Turkey, Israel, Brazil, Mexico, and Taiwan—
to cover our loads in those and neighboring countries. And as we continue to grow our global
operations, we'll continue building projects in new markets.

For example, in Taiwan we worked with a local partner to build a rooftop PV system and
secured a long-term contract for Apple to own the project’s renewable energy certificates.
We will verify our purchase by using Taiwan's newly created T-REC tracking system.

Aggregation.

We're investing in large-scale renewable energy projects in the Great Lakes and mid-Atlantic
regions totaling 245 megawatts of generation: an lllinois wind farm and a Virginia solar PV
array. These projects will cover our electricity use at our retail stores and offices on the

East Coast, as well as co-located data facilities in Chicago, lllinois, and Ashburn, Virginia. In
addition, we've directly helped other companies access the same high-quality renewables that
Apple is procuring. By working with others, we can help open the renewable energy market to

companies of all sizes and accelerate the pace of new renewable generation.

Subsidy-free projects.

As renewable energy markets around the world evolve and the technology becomes more
cost-competitive, we're looking to develop projects without the government subsidies that
were designed to encourage development of renewable energy. This will enable us to retain
ownership of the renewable energy credits of projects we invest in. In Denmark we contracted
for a new wind farm and a 42-megawatt solar PV project—one of Denmark'’s largest—using a
commercially backed contract-for-difference power purchase agreement, the first of its kind
in Denmark.

In China, we're working to create cost-competitive, subsidy-free renewable energy solutions for
our facilities and suppliers. To encourage this transition, we supported China’s voluntary REC
market with the largest purchase to date, and kept our retail stores and corporate offices at

100 percent renewable in the process.
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The WRI Greenhouse Gas Protocol defines
the methodology for calculating carbon

emissions.

Scope 1 emissions are those greenhouse
gases resulting from fuel combustion from
sources we own or operate—like vehicles

or natural gas for heating.

Scope 2 emissions refer to those
resulting from use of electricity. Renewable
energy generates minimal Scope 2
emissions, whereas burning coal, oil, or
natural gas to produce electricity releases
carbon dioxide and other greenhouse

gases into the atmosphere.

Introduction Climate Change Resources

We've significantly reduced our emissions.

Our transition to renewable energy has reduced our Scope 1 and 2 emissions by 64 percent
since 2011, preventing over 2.8 million metric tons of CO,e from entering the atmosphere.
That's equivalent to taking more than 590,000 cars off the road for one year.*

Apple's emissions since 2011 (Scopes 1 and 2)

Since 2011, Apple has reduced emissions from our offices, data centers, retail stores, and fleet vehicles by
64 percent—even while our energy use increased by more than 3 times in this same period.
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[] Emissions avoided: Total emissions avoided due to its use of renewable energy
B Apple emissions: Emissions after accounting for Apple’s renewable energy program
Smarter Chemistry Better Together 2019 Environmental Responsibility Report 14



GW

By 2020, Apple and our suppliers will
generate or procure at least 4 gigawatts
of clean energy in our supply chain. As of
April 2019, we already have commitments

far exceeding our goal.

$300...

Apple recently launched the China Clean
Energy Fund, a first-of-its-kind investment
fund in China to connect suppliers with
renewable energy sources. Initially,

10 suppliers and Apple will jointly

invest nearly $300 million over the

next four years.

Introduction Climate Change Resources

Leading suppliers to switch to renewable energy.

Apple also takes responsibility for the carbon emissions that occur in our supply chain.
Manufacturing makes up 74 percent of our carbon footprint. Most of those emissions come
from the electricity used to make the parts in our products. So we're helping our suppliers

reduce their energy use and transition to new renewable energy sources.

We announced Apple’s Supplier Clean Energy Program in 2015, and we've seen enormous
growth in just three years. In 2018, Apple and our suppliers invested in, or procured from,

1.9 gigawatts of operational clean energy that collectively generated 4.1 billion kWh. This clean
energy generation avoided about 3.5 million metric tons of CO,e—roughly equivalent to the
electricity needed to power over 600,000 homes in the U.S. for a year."

Progress toward 4 gigawatts

April 2017 Goal: 4 GVIV by 2020

April 2018 '

April 2019 ;
0 1 2 3 4:1 5 6
M Operational (GW) Committed (GW)

To ensure our program achieves the greatest positive impact, we have stringent social and environmental
standards for supplier clean energy projects. The data above reflects only those projects that meet our
strict standards and includes only clean energy generated or sourced since Apple's engagement.

Apple’'s role.

Apple supports supplier transitions to clean energy. We work with them to advocate for policy
change in key markets. We connect suppliers with high-quality clean energy projects and
developers. And we educate them on how they can take full advantage of the benefits of

clean energy.

Demonstrating leadership.

The transition to renewable energy can be highly complex. It often requires complicated deal
structures across many regions, each with their own statutory and regulatory requirements.
We gained invaluable experience by meeting our own 100 percent renewable energy goal in

43 countries, and we're using that expertise to help develop nearly 500 megawatts of solar and
wind projects in China and Japan. These projects are addressing upstream emissions in our
supply chain as well as demonstrating our commitment to the Supplier Clean Energy Program.
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Educating partners.

We share our learnings with our supplier partners and help them plot their transition to
renewable energy. In 2017, Apple developed the Clean Energy Portal, an online platform to
help suppliers identify commercially viable renewable energy solutions in regions around the
world. We continue to add new content, including policy guidance and financial analysis tools,
intended to make adoption of clean energy in key markets even easier. Over 100 suppliers have
registered for the site.

Advocating for strong policy.

Clean energy technology offers tremendous benefits to our suppliers, to electricity grids,
and to countries. So we actively support policies that create cost-effective renewable
energy markets, and we work closely with suppliers to engage local, regional, and national
governments. This encourages the development of policies that support scalable renewable
energy solutions.

“The Supplier Clean Energy Program is at the center of
Apple’'s commitment to making world-class products
with greener manufacturing. Our suppliers are taking
significant actions to join us in this work, and we look
forward to seeing more bold pledges as we continue to
address our environmental impact.”

Jeff Williams
Apple's Chief Operating Officer

Supplier progress.

Partners across our supply chain are installing or investing in sizable solar projects and
purchasing clean energy directly from renewable projects or from their utility. As of April 2019,
44 manufacturing partners in 16 countries have committed to 100 percent renewable energy

for Apple production:
Supplier Progress Report

Climate Change

BOE

Catcher Technology
Compal Electronics
Corning Incorporated
COSMO

DSM Engineering Plastics
ECCO Leather

Fastway Creation

Finisar

Smarter Chemistry

LEALEA Enterprise
Lens Technology
Lishen
Luxshare-ICT
Mega Precision
Nidec

Pegatron

Primax Group
Qorvo

Better Together

« Advanced International » Goertek » Quadrant
For more information on how Multitech . Golden Arrow . Quanta Computer
our suppliers are fulfilling their « Arkema . H.B. Fuller « RRD
renewable energy commitments, « AT&S « Hon Hai Precision + RyPax
download the Program Update (PDF) « Bemis Associates Industry . SanHuan
Biel Crystal (HK) Ibiden SDK
Manufactory Ltd. Jabil Solvay

STMicroelectronics
Sunway Communication
Sunwoda Electronics
Taiyo Ink Mfg. Co.

tesa SE

TSMC

Wistron

Yuto
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Apple and supplier-created long-term renewable energy projects.

To reduce our carbon emissions, Apple and our suppliers are generating and procuring renewable energy. The maps below represents long-term
commitments to new renewable energy projects supporting 66 percent of Apple facilities, our suppliers, and cleaner grids around the world.*

Worldwide

United States

Renewable energy projects Project size
® Apple @ Supplier [ Utility Clean Energy Programs e 0-20MW @ 21-100 MW @ 101+ MW

To reduce our own electricity footprint (Scope 2 emissions), Apple currently has 28 operational renewable energy projects across nine countries on four continents,
totaling 629 megawatts of generation capacity. And we have 15 more projects under construction. Once they're built, we'll have over 1.5 gigawatts of clean renewable
energy generation spread across 12 countries and five continents. For some of our European loads, we procure electricity from utilities that only supply 100 percent
renewable energy, and from our two renewable energy projects in Denmark.

To address emissions from manufacturing products, Apple and our suppliers have invested in or procured from 1.9 gigawatts of grid-connected projects, with another
3.3 gigawatts in development. These projects apply a mix of clean energy technology including wind (67 percent) and solar (23 percent).

* The map does not include REC and Guarantee of Origin purchases, certain utility clean energy programs, short-term contracts, and projects that are not yet sited.
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Resources

Low-Carbon Design

Lowering emissions through
product design.

We design our products with great care to reduce their carbon footprint. We think about how to
make them powerful while using as little energy as possible. We use materials efficiently, and
we source from materials that have a low-carbon profile.

Designing our products to use less energy.

Energy efficient products not only maximize battery life, but they're better for the environment,
too. We establish aggressive efficiency targets early in the design phase, and we consistently
outperform ENERGY STAR, which sets the standard across commercial products in the U.S.

In the last 10 years, we've decreased average product energy use by 70 percent across all
Apple’s major product lines.* For example, the 11-inch iPad Pro introduced in fall 2018 is

69 percent more efficient than the ENERGY STAR standard. MacBook Air with Retina display
consumes three times less power in sleep mode than the previous-generation MacBook Air.
When you multiply these reductions by all the Apple devices in the world, the impact on our

carbon footprint really adds up.

09

The 11-inch iPad Pro models are more than
69 percent more efficient than the ENERGY
STAR standard.

40y

iMac Pro consumes 40 percent less power
during sleep and off mode—the result of
an innovation in power supply design.”®

3x

MacBook Air with Retina display consumes
three times less power in sleep than the
previous-generation MacBook Air.
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Lowering impact by design.

Our carbon footprint tells us which components are carbon intensive, so we know where to
focus our efforts. We reduce the amount of material we need to make certain components
by changing the design and re-engineering manufacturing processes. And by sourcing from
recycled or renewable materials, we can often further decrease the carbon emissions from
certain components.

Integrated circuits, or chips, make up a large portion of our manufacturing carbon footprint.
Turning a silicon wafer into an integrated circuit is an energy-intensive process. So we seek
out ways to reduce the amount of silicon used in chips, while maximizing their performance.
The A11 and A12 chips used in iPhone 8, X, XS, XS Max, and XR allow more processing power
to be packed into smaller silicon dies, which reduced Apple’s 2018 carbon footprint by
160,000 metric tons.

The carbon footprint of aluminum enclosures of MacBook computers has been steadily
decreasing since 2015—for some products, it's over six times less. We've done this by
sourcing aluminum from hydro-powered smelters, improving the material efficiency of
manufacturing processes, and increasing recycled content in our products. And by using
100 percent recycled aluminum for the enclosure of the new MacBook Air with Retina display,
we cut the product’s carbon footprint in half.

c Aluminum is a key material in many of Apple’s products, and, for more than 130 years, it's
Paving the way Y yorippiesp | years |
been produced through a carbon-intensive process. Through a partnership with aluminum
fO I Ca rbO N —f ree manufacturers Alcoa Corporation and Rio Tinto Aluminum, announced in May 2018, that's
. . changing. The joint venture between Alcoa and Rio Tinto will commercialize patented
aluminum smelting o - N .
technology that eliminates direct greenhouse gas emissions from the traditional smelting
process, a key step in aluminum production. This is a revolutionary advancement in the

manufacturing of one of the world’s most widely used metals.

As part of Apple’s commitment to reducing the environmental impact of its products through
innovation, the company helped accelerate the development of this technology. And Apple has
partnered with both aluminum companies, and the governments of Canada and Quebec, to
collectively invest a combined $144 million to future research and development.

“Apple is committed to advancing technologies that are
good for the planet and help pro