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> HOME PAGE

Welcome to Toyota’'s

2012 North American
Environmental Report. Here
you Wwill find information
about our environmental
activities in the United
States, Canada and Mexico.

Information, data and stories cover all
aspects of the vehicle life cycle—research

and development, manufacturing, logistics
and sales. We also describe our relationships
with suppliers and dealerships, as well as how
we support environmental stewardship and
education initiatives.
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This report covers the Toyota, Lexus and Scion
brands in North America. The period covered

in this report is fiscal year 2012 (April 1, 2011
through March 31, 2012) and product model year
2012. If data is presented with different dates, this
is clearly indicated.

We listened to your comments and suggestions
about last year’s report and used them to improve
this report. We’ve reorganized the issues to make
things easier to find and easier to read, and we’ve
added more in-depth information to a number of
stories. We would appreciate your feedback. You
may participate in a survey found here.

This report was published in November 2012.

CONTACT:
Environmental Report Manager | 601 Lexington Ave, 49th Floor, New York, NY 10022
©2012

www.toyota.com (USA) | www.toyota.ca (Canada) | www.toyota.com.mx (Mexico)
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VISION &
ACTION

> DEAR READERS
> ENVIRONMENTAL STRATEGY

> ENVIRONMENTAL GOVERNANCE

> ENVIRONMENTAL MANAGEMENT
& COMPLIANCE

Vision & Action is a chapter in the Toyota 2012
North American Environmental Report.

Read the entire report online at
Toyotaenvironmental.com or scan the QR code
to acess the report with your mobile device.
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> VISION & ACTION

Respect for the Planet.
Simply stated, this is
Toyota’s commitment to
the environment.

We challenge ourselves to minimize environmental
impacts at all stages of the vehicle life cycle:

in research and development, manufacturing,
logistics and sales. We look at our own operations
as well as those of key business partners—
suppliers and dealerships. And, we partner

with our communities to support environmental
programs and initiatives.



Our success comes only by engaging the talent
and passion of our employees, who believe there
is always a better way. This conviction is rooted
in the two pillars of the Toyota Way: Continuous
Improvement: kaizen (change for the better)

with standardized work, an evolutionary process
that eliminates inefficiencies; and Respect for
People: valuing and empowering the individual
and the team, essential to making kaizen possible.

Toyota has built these pillars into its corporate
culture; the result is a learning organization that
believes in jidoka, or stopping to get things right.
The Japanese word hansei, translated loosely

as reflection, is what happens when one of our
employees stops to examine a completed project.
When a project finishes at Toyota, we use hansei
to evaluate what went well and what did not. We
then methodically try to preserve what went well
and create countermeasures for what did not.
These lessons are incorporated into the standard
process so that when we repeat it, we improve
over the last time. Finally, we share these insights
with our colleagues so that they can learn as well,
in a process we call yokoten.
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In environmental terms, the improvements we
seek are those that help us better manage
issues such as waste, air emissions, energy
consumption, water use, vehicle fuel efficiency
and tailpipe emissions. Hansei is both an
intellectual and emotional introspection. The
individual must recognize the gap between the
current situation and the ideal, take responsibility
for finding solutions, and commit to a course

of action. The examination involves a review of
successes and failures, to determine what works
and what needs to be improved. Hansei leads to
ideas for kaizen and yokoten, the sharing of best
practices from one location to another.

Even more so than in recent years, 2012 was

a time of hansei in North America. We looked
closely at how we operate and made some
significant changes to streamline regional
management, speed up decision-making and
respond faster to customer needs. We reevaluated
our environmental strategy and are working
towards a more coordinated approach to
measuring and tracking performance across the
North American region.

Throughout this report, we describe instances
where hansei is helping us identify ways to
improve our environmental performance. We

seek to design and produce more efficient and
cleaner-emitting cars, to structure our operations
so as to tread more lightly on the earth, and to
enrich the lives of people in our communities.
Our aspirations are part of a long-term view of
sustainable growth that shows respect for the
planet at every turn.

TOYOTA NORTH AMERICAN ENVIRONMENTAL REPORT
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DEAR READERS,

We are pleased to present Toyota’s 2012 North American Environmental Report. Here you will
find information about our environmental activities in the United States, Canada and Mexico,
with a focus on progress during fiscal year 2012. Highlights of our performance are provided in
2012 At A Glance and at the beginning of each chapter.

Last year, we reported on the completion of our second five-year environmental action plan
and committed to publishing new goals and targets through 2016. Over the course of this past
year, we reflected on our environmental performance and reexamined our ultimate goals.
This process of reflection, known as hansei, helped us recognize the value and importance of
coordinated environmental management across Toyota’s North American companies. So we
began working on a new environmental action plan that reflects better coordination among
the various functions and divisions in the region. This plan will provide the foundation for

a stronger and more focused environmental strategy in North America. We look forward to

sharing it with you next year.

In the meantime, we continue to address a number of environmental challenges. Climate
change remains the most prominent of these challenges. We report on our approach in terms
of the vehicle—fuel economy and advanced powertrain technologies such as plug-in hybrids,
and in terms of operations—reducing energy consumption and corresponding greenhouse gas
emissions and supporting renewable energy. Our record speaks for itself. We have the most
fuel-efficient fleet of any full-line auto manufacturer, and Toyota’s first hybrid—the Prius—
accounts for half of all hybrids on the road in North America. In 2012, we introduced the
Prius ¢ and Prius Plug-in Hybrid as the latest additions to the Prius Family. And for the eighth
consecutive year, Toyota’s North American manufacturing division received an ENERGY
STAR® Sustained Excellence award for exhibiting exceptional leadership year after year in
the ENERGY STAR program.

We believe water is our next big challenge. Water issues are beginning to rival climate change
in the international spotlight, and we have begun to look more closely at how we manage water
in the production of our vehicles and in maintaining our facilities. Thanks to the ingenuity and
persistence of team members at our Cambridge, Ontario, plant, we have found a way to reduce
annual water consumption by more than 13.2 million gallons (50,000 cubic meters). Imagine
the savings once this is transferred to other locations. And imagine the impact of teaching
students and local communities about water conservation—our plant in Princeton, Indiana,

was honored as one of only two North American recipients of the Water Champion award.

We have over 37,000 employees working in office space, distribution centers and
manufacturing plants across North America. We use green building principles to help us
design, build, renovate and manage our facilities in a more sustainable manner. We also work
with our network of dealerships to implement these same practices. We are leading the industry
with 37 facilities certified to LEED®, including 11 of our own Toyota and Lexus sites and 26

Toyota and Lexus dealerships.

TOYOTA NORTH AMERICAN ENVIRONMENTAL REPORT



These accounts and many more can be found in this year’s report. We describe how we support
our commitment to respecting the planet, including several spotlight articles that describe

in greater detail the strategy and approach we take to environmental performance. We are

also pleased to recognize several individuals for their contributions to making our company

more eco-efficient.

We hope you enjoy our story.

7422% TR Qs

Shigeki Terashi Dian Ogilvie

President and Chief Operating Officer Senior Vice President & Secretary
Toyota Motor North America, Inc. Toyota Motor North America, Inc.
Managing Officer

Toyota Motor Corporation
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2012 At A Glance

Environmental ¢ In North America, 41 Toyota sites have an environmental management
Management & system certified to ISO 14001, the international standard on environmental
Compliance management systems.

e Over 600 suppliers to our North American plants are certified to ISO 14001.

e Our North American manufacturing plants had zero violations and zero
complaints, and our Canadian logistics sites achieved their 14th year with no
dangerous goods violations.

Green ¢ |n the United States, Toyota offers the most fuel-efficient fleet of any

Innovation full-line manufacturer.

¢ \We have been using bio-based plastics—plastics derived either wholly or in part
from plant materials—in numerous parts and components for over a decade.

e Driving range for the Prius Plug-in Hybrid is estimated as high as 540 miles on a
single charge and single tank.

Eco-Efficient e Toyota’s North American manufacturing division received another ENERGY

Operations STAR® Sustained Excellence award.

e Cumulative savings from the use of returnable containers in our logistics division
amounts to over 129 million pounds of wood and 48 million pounds of cardboard.

e An improved reverse osmosis system at our Cambridge, Ontario, plant is saving
50,000 cubic meters (13.2 million gallons) of water per year.

Supporting e Toyota has shared its energy treasure hunt process with 180 Tier 1 suppliers
Our Business to date.
Partners e Toyota is leading the industry with 26 dealerships in the U.S. and Canada

certified to LEED®.

e The Lexus of Henderson dealership in Henderson, Nevada, is the third Lexus
dealership to achieve LEED Gold certification.

Strengthening e TogetherGreen™, funded by a $20 million grant from Toyota, has supported nearly

Communities 900 volunteer events that improved or restored almost 13,000 acres.

¢ [n mid-2012, Toyota and Evergreen celebrated an important milestone: The
Evergreen Learning Grounds program reached its one millionth Canadian child.

e Toyota’s plant in Indiana received the Water Champion award for their
involvement in the World Water Monitoring Challenge™.

12 | VISION & ACTION TOYOTA NORTH AMERICAN ENVIRONMENTAL REPORT
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ENVIRONMENTAL STRATEGY

Environmental issues are a priority for Toyota around the globe. Our commitment to the
environment is stated in Toyota’s Global Vision, announced in 2011 and founded on a
commitment to quality, constant innovation and respect for the planet. Our Global Vision
articulates the kind of company we strive to be—a company that shows consideration to the
environment and investigates and promotes sustainable systems and solutions. We continually
seek new ways to build better cars and enrich the lives of others, and we aim to be an admired

and trusted company wherever we conduct business.

This approach stems from the values embedded in our Guiding Principles and Earth Charter.

These values guide Toyota’s operations worldwide.

The Guiding Principles challenge the company to “be a good corporate citizen,” “dedicate
ourselves to providing clean and safe products,” and “pursue growth in harmony with the

global community.” Environmental responsibility is key to each of these.

Toyota’s Earth Charter was developed in 1992 (and revised in 2000) to exemplify our
comprehensive approach to managing environmental issues. The Earth Charter instructs us

29 <

to strive for “growth in harmony with nature,” “zero emissions,” and “building close and
cooperative relationships.” The charter’s four Basic Policies and Action Guidelines are listed

in Figure 1.

TOYOTA NORTH AMERICAN ENVIRONMENTAL REPORT
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FG1 ¢ Toyota’s Vision and Principles

TOYOTA GLOBAL VISION

Toyota will lead the way to the future of mobility, enriching lives around the world with the safest and most
responsible ways of moving people.

Through our commitment to quality, constant innovation and respect for the planet, we aim to exceed
expectations and be rewarded with a smile.

We will meet challenging goals by engaging the talent and passion of people, who believe there is always
a better way.

TOYOTA’S GUIDING PRINCIPLES

Adopted January 1992, Revised April 1997

1. Honor the language and spirit of the law of every nation and undertake open and fair corporate activities to
be a good corporate citizen around the world.

2. Respect the culture and customs of every nation and contribute to economic and social development
through corporate activities in local communities.

3. Dedicate ourselves to providing clean and safe products and to enhancing the quality of life everywhere
through our activities.

4. Create and develop advanced technologies and provide outstanding products and services that fulfill the
needs of customers worldwide.

5. Foster a corporate culture that enhances individual creativity and teamwork value, while honoring mutual
trust and respect between labor and management.

6. Pursue growth in harmony with the global community through innovative management.

7. Work with business partners in research and creation to achieve stable, long-term growth and mutual
benefits, while keeping ourselves open to new partnerships.

TOYOTA’S EARTH CHARTER (APRIL 2000)

The Toyota Earth Charter, published in 1992 and Il. ACTION GUIDELINES
updated in 2000, describes Toyota’s Basic Action .
Policy and Action Guidelines regarding environmental | 1- Always be concerned about the environment

improvements. Work toward achieving zero emissions at all stages,
. BASIC POLICY i.e., production, utilization and disposal;
1. Contribute toward a prosperous Develop and provide products with top-level

21st century society environmental performance;

Aim for growth that is in harmony with the
environment, and set a challenge to achieve
zero emissions throughout all areas of

Pursue production activities that do not
generate waste;

business activities. Implement thorough preventive measures;
2. Pursue environmental technologies Promote businesses that contribute toward
Pursue all possible environmental environmental improvement.

technologies, developing and establishing new
technologies to enable the environment and
economy to coexist.

2. Business partners are partners in creating
a better environment

3. Take action voluntarily Cooperate with associated companies.
Develop a voluntary improvement plan based on 3. As a member of society
thorough preventive measures and compliance
with laws, that addresses environmental issues Actively participate in social actions;
on global, national and regional scales, while Participate in creation of a recycling-based society;

promoting continuous implementation.

4. Work in cooperation with society
Build close and cooperative relationships with a
wide spectrum of individuals and organizations 4
involved in environmental preservation, including
governments, local municipalities and related
companies and industries.

Support government environmental policies;
Contribute to nonprofit activities.

. Toward better understanding

Actively disclose information and promote
environmental awareness.

14 | VISION & ACTION TOYOTA NORTH AMERICAN ENVIRONMENTAL REPORT
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To translate Toyota’s vision of Respect for the Planet into concrete action, Toyota relies on its
environmental action plan process. The process for developing an EAP begins with the parent
company in Japan, Toyota Motor Corporation (TMC). Every five years, TMC develops a global
five-year environmental action plan (EAP).

The process of developing an environmental action plan relies on fundamentals of the Toyota
Way, a means for employees around the world of thinking about and acting on environmental
challenges. The two pillars of the Toyota Way—*“Continuous Improvement” and “Respect
for People”—are core values that help us constantly look for ways to reduce environmental
impacts, and encourage us to respect and empower the individual and the team to take

responsibility and maximize results.

The environmental action plan is a critical tool used to help us manage our environmental
impacts across all aspects of our business. It provides clear direction to all business functions
and creates a way for us to prioritize resources, measure progress and reassess performance in

light of changing conditions.

Toyota companies around the globe use TMC’s plan to structure their own environmental
action plans. By developing regional EAPs, Toyota ensures that local conditions and priorities

are taken into account, while still providing a consistent framework for worldwide planning.

This past year, in the spirit of hansei, we have been examining our recently completed five-
year action plan for North America to find ways to better coordinate environmental activities
across the various business functions. In the past, our manufacturing plants, logistics sites and
offices each approached environmental management separately, developing their own metrics
and key performance indicators (KPIs). We are now working to align KPIs across all functions.
Increased coordination among the North American companies will bring greater efficiency
and improved performance. We look forward to sharing our new environmental action plan in

next year’s report.

In this report, we describe environmental initiatives and performance in North America across
our various business functions—research and development, manufacturing, logistics and sales.
Information is organized by issue to allow for better readability and ease of navigation. In

this report, we also describe progress against the one-year targets set by our operations in the
following key performance areas:

» Compliance

* Air emissions

* Energy consumption

» Greenhouse gas emissions
* Waste minimization

e Water use

TOYOTA NORTH AMERICAN ENVIRONMENTAL REPORT



FG2 * FY2012 Targets and Results

FY2012 ENVIRONMENTAL TARGETS | RESULTS

Compliance Zero complaints and violations X

*Achieved by the manufacturing plants and
the Canadian sales and logistics division.
Target missed because of a shipping
violation from a regional sales office in

the U.S. The violation did not result in
harm to people or the environment and
countermeasures are being implemented.

Air Emissions | Maintain VOCs from the body paint (O]

process at manufacturing plants at 13.7 grams per square meter of vehicle
13.9 g/m? surface area coated

Energy Reduce energy consumption O

Consumption | at manufacturing plants to 7.28 MMBtus per vehicle produced
7.28 MMBtus per vehicle produced

Greenhouse Reduce GHG emissions at ©

Gas manufacturing plants to 0.80 metric 0.78 metric tons CO, per vehicle produced

Emissions tons CO, per vehicle produced

Waste Reduce non-saleable waste from X

Minimization manufacturing plants to 17.80 18.78 kilograms per vehicle produced
kilograms per vehicle produced *The primary reason for missing the target

is that we performed a number of “spring
cleaning” events and plant refurbishment
activities during planned non-production
times last year. These cleaning events
would have happened over the course of a
longer time period, but we took advantage
of the non-production times to complete
these activities early.

Achieve zero waste to landfill* at A
manufacturing plants Achieved by 10 plants
*Two plants missed the target. In addition,
*Defined as not sending waste the TX plant missed the target because
directly to landfill (excluding ash they are required by local law to send some
from waste sent to incineration and waste to landfill (we are working with state
waste-to-energy facilities) officials to amend this requirement).

The MS plant was only operating for a
partial year so was not included in the
target; they will be included in FY13.

Water Use Reduce water usage at ©

manufacturing plants to 0.92 0.90 kilogallons per vehicle produced
kilogallons per vehicle produced

O Target Exceeded O Target Achieved A On Track X Target Missed
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ENVIRONMENTAL GOVERNANCE

In 2012, we created an Environmental Strategy Working Group composed of environmental

experts and representatives from four of Toyota’s North American companies:

* Toyota Motor North America, Inc. (TMA)

* Toyota Motor Engineering & Manufacturing North America, Inc. (TEMA)
* Toyota Motor Sales, U.S.A., Inc. (TMS)

* Toyota Canada Inc. (TCI)

This report contains information from these four companies.

The Working Group operates under the authority of a charter signed by each company’s
Chief Environmental Officer. The Working Group sets strategic direction and priority for
environmental efforts across North America and reports to the North American Executive
Committee. The Chief Environmental Officers are committed to champion the work of this
group in an effort to promote their ability to effectively engage with stakeholders at all levels
of the organization in understanding the operational, business, investment and public relations

impacts of managing Toyota’s environmental footprint.

FG3 « Environmental Governance for Toyota in North America

North American Executive Committee

Chief Environmental Officers
in North America

North American Environmental
Strategy Working Group

TMA TEMA T™MS TCl

CHIEF ENVIRONMENTAL OFFICERS

Dian Ogilvie Kevin M. Butt Christopher P. Reynolds Stephen Beatty
Senior Vice President & General Manager Group Vice President and Managing Director
Secretary Toyota Motor Engineering General Counsel Toyota Canada Inc.
Toyota Motor North & Manufacturing North Toyota Motor Sales,
America, Inc. America, Inc. U.S.A., Inc.
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ENVIRONMENTAL
MANAGEMENT & COMPLIANCE

Environmental management systems are an essential part of Toyota’s overall effort to
minimize risks and achieve leading levels of environmental performance. Each location’s
environmental management system (EMS) identifies significant environmental aspects and
impacts and has corresponding controls, goals and targets to manage and gradually reduce

these impacts over time.

An EMS is part of a redundancy of systems put in place to protect the environment. We have
used and enhanced these systems in North America for 25 years. Our expertise has been
recognized by suppliers who come to us to learn how we make an EMS successful. Employees
from various functions frequently speak at events to share our knowledge with others. For
example, Kevin Butt, General Manager/Chief Environmental and Safety Officer for Toyota
Motor Engineering & Manufacturing North America, was a speaker in the Keynote Program
for the Air and Waste Management Association’s annual conference in San Antonio on June 19,
2012. His address was titled “Toyota’s Approach to Sustainable Manufacturing.”

In North America, 41 of our locations are certified to the International Organization for
Standardization (ISO) 14001 standard. ISO 14001 is one of ISO’s most successful management
system standards. It has been adopted by well over 250,000 certified users in 155 countries.
Recently, experts gathered in Berlin to discuss revisions to this standard. Sheena Donald,
Specialist at Toyota’s North American manufacturing headquarters in Erlanger, Kentucky,

is one of these experts; she represents Toyota on Technical Committee 207. We are

honored that Sheena is one of the 40 global experts working on the next generation of the
ISO 14001 standard.

Sheena Donald, Specialist at Toyota’s
North American manufacturing
headquarters in Erlanger, Kentucky,

is one of 40 global experts on
Technical Committee 207 working

on the next generation of the

ISO 14001 environmental management
system standard.

TOYOTA NORTH AMERICAN ENVIRONMENTAL REPORT



In 2000, Toyota’s manufacturing headquarters in North America released a set of Green
Supplier Guidelines to encourage suppliers to support Toyota’s environmental goals. These
guidelines were updated in 2007 and extended to sales and logistics suppliers. The guidelines
encourage suppliers to pursue third-party certification of their environmental management
system. Over 600 suppliers to our North American plants are certified to ISO 14001.

PERFORMANCE
All of Toyota’s North American manufacturing plants and logistics sites and several office complexes have an environmental
management system certified to the ISO 14001 standard. These 41 locations are listed in Figure 4. Our plant in Delta, British

Columbia, was the first in North America to achieve this certification and has maintained it for 15 consecutive years.
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FG4 » ISO 14001 Certifications of Toyota’s North American Facilities

ORIGINAL DATE OF LATEST
LOCATION CERTIFICATION DATE | RECERTIFICATION
l;/::ggacturmg Eﬂr?;nugzﬁtig?]?ulgsjdquarters in 2000 2009
Huntsville, Alabama 2004 2010
Long Beach, California 1998 2010
Princeton, Indiana 1999 2011
Georgetown, Kentucky 1998 2010
St. Louis, Missouri 1998 2010
Troy, Missouri 1998 2010
Blue Springs, Mississippi 2012 —
Jackson, Tennessee 2007 2010
San Antonio, Texas 2008 2010
Buffalo, West Virginia 2000 2009
Woodstock, Ontario 2009 2012
Cambridge, Ontario 1998 2010
Delta, British Columbia 1997 2009
Baja California, Mexico 2006 2012
Vehicle Georgetown, Kentucky” 1998 2010
Distribution Lafayette, Indiana 2008 2011
Centers Long Beach, California 1999 2011
Port Newark, New Jersey 2000 2011
Portland, Oregon 2004 2011
Princeton, Indiana* 1999 2011
San Antonio, Texas 2007 2010
Toronto, Ontario 2002 2011
Montreal, Quebec 2003 2011
Parts Aurora, lllinois 2004 2012
Distribution Cincinnati, Ohio 2001 2010
Centers Glen Burnie, Maryland 2001 2011
Hebron, Kentucky 2003 2012
Kansas City, Missouri 2000 2010
Mansfield, Massachusetts 2000 2012
Ontario, California 2002 2011
Portland, Oregon 1999 2011
San Ramon, California 2001 2010
Torrance, California 2001 2011
West Caldwell, New Jersey 2003 2012
Toronto, Ontario 2001 2011
Vancouver, British Columbia 2002 2011
S| Sonadn See Heascrersin | g0
Offices Pacific Region and TFS 2002 2011
Quebec Regional Office and TFS 2005 2011
Atlantic Regional Office and TFS 2006 2011

*Vehicle distribution centers in Kentucky and Indiana are certified with the manufacturing plants. They do not have separate certifications,
even though they are separately managed facilities.

20 | VISION & ACTION TOYOTA NORTH AMERICAN ENVIRONMENTAL REPORT



COMPLIANCE

Our activities are subject to local, state, provincial and federal laws that regulate air emissions,
water discharges, stormwater management, greenhouse gas emissions, waste treatment and
disposal, and chemical management. These regulations vary by facility based on the type of

equipment we operate and local requirements.

Toyota is one of a number of companies named as a potentially responsible party (PRP) at

the Portland Harbor Superfund Site in Portland, Oregon, and at a waste management site in
Calvert City, Kentucky. We continue to work on groundwater remediation at our Newark
vehicle distribution center with the New Jersey Department of Environmental Protection and
the New York/New Jersey Port Authority. At the Long Beach vehicle distribution center, we are
working with the Port of Long Beach and the Regional Water Quality Control Board to monitor

groundwater quality.

TARGET AND PERFORMANCE

Target: Zero violations, zero complaints (missed)

Our North American manufacturing plants had zero violations and zero complaints in fiscal year 2012. Our Canadian

logistics sites achieved their 14th year with no dangerous goods violations.

Our U.S. sales and logistics company received a violation and paid a $10,000 civil penalty for an undeclared shipment of

aerosol insect repellent (a hazardous material) from a regional sales office. The violation did not result in harm to people

or the environment. Short-term countermeasures have been instituted at the regional and area offices to help prevent a

recurrence, and we are in the process of implementing long-term shipping and handling process enhancements.

21 | VISION & ACTION

FG5 « Complaints and Violations

DESCRIPTION FY11 FY12
Complaint Cases 0 0
Notices of Violation 2 1

TOYOTA NORTH AMERICAN ENVIRONMENTAL REPORT
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> VEHICLE EFFICIENCY &
EMISSIONS

> CHEMICAL MANAGEMENT
> FUTURE TRANSPORTATION

Green Innovation is a chapter in the Toyota 2012
North American Environmental Report.

Read the entire report online at
Toyotaenvironmental.com or scan the QR code
to acess the report with your mobile device.
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To watch a short

video about TOYOTA’S
HYDROGEN FUEL CELL
VEHICLES in the real
world on your mobile
device, scan the QR
code below.

> GREEN INNOVATION

For more than 35 years,
Toyota’s North American
engineering and research
and development activities
have been headquartered in
Ann Arbor, Michigan.

Team members at our design and research
centers are engaged in engineering design,
prototype building, vehicle evaluation, evaluation
and design of parts and materials, regulatory
affairs, emissions certification and technical
research. Toyota’s Ann Arbor technical center

is widely regarded as Toyota’s leading technical
center outside Japan.



REFLECTION

A fundamental step in the design of our vehicles
is hansei, which in Japanese means reflection. We
reflect on the successes and failures of previous
projects and review what can be improved going
forward. Through this process, we are finding
ways to innovate more “green” into our products,
for example, by finding ways for our vehicles to
go longer distances on fewer gallons of fuel and
by minimizing the use of harmful chemicals in
vehicle parts. We are also building a portfolio of
advanced technologies to meet future mobility
needs. All of these activities begin with research
and development. Read on to find out more about
Toyota’s green innovation.

The Japanese word hansei, translated loosely as reflection, is what happens when one of our employees stops

to examine a completed project. Hansei is both an intellectual and emotional introspection. The employee must

recognize the gap between the current situation and the ideal, take responsibility for finding solutions, and commit

to a course of action. When a project finishes at Toyota, we use hansei to evaluate what went well and what did not.

We then methodically try to preserve what went well and create countermeasures for what did not. These lessons are

incorporated into the standard process so that when we repeat it, we improve over the last time. Finally, we share these

insights with our colleagues so that they can learn as well, in a process we call yokoten.
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VEHICLE EFFICIENCY & EMISSIONS

The most common fuels used in vehicles across North America today are gasoline and diesel,
both of which are derived from petroleum. The Energy Information Agency projects an
increase in global petroleum demand of almost 20 percent over the next two decades, which

will create continued upward pressure on the price of these fuels.

Gasoline and diesel contain mixtures of hydrocarbons that, when combusted in a vehicle
engine, cause emissions of several types of air pollutants, including carbon dioxide,
hydrocarbons, nitrogen oxides (NOx) and carbon monoxide. These pollutants are linked to
climate change, smog and acid rain, as well as a number of human health effects.
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Toyota engineers are continually looking for ways to increase fuel economy and reduce
emissions of pollutants from our vehicles. Vehicle weight, engine output, the application
of new technologies and other factors are all evaluated to optimize fuel economy and
tailpipe emissions, all before a vehicle is built. We describe our efforts and performance in

these areas below.

FUEL ECONOMY & GHG EMISSIONS

Fuel economy is the distance a vehicle can be driven on a certain amount of fuel, measured in
the United States as miles per gallon (mpg). Fuel consumption is the quantity of fuel burned
over a defined distance, and in Canada is measured as liters of fuel burned per 100 kilometers
traveled (L/100 km). The amount of fuel burned is directly related to emissions of carbon

dioxide (CO,), a greenhouse gas: The more fuel burned, the more CO, emitted.

The U.S. Environmental Protection Agency (EPA) and the National Highway Traffic Safety
Administration (NHTSA) recently finalized fuel economy and greenhouse gas (GHG)
emissions standards for 2017-2025 model year passenger cars and light trucks in the U.S.
This is a continuation of the agreement reached between auto makers and EPA, NHTSA and
the California Air Resources Board that established a coordinated national program for fuel

economy and GHG emissions standards for 2012 through 2016 model year vehicles.

By 2016, the new vehicle fleet must meet a GHG standard of 250 grams of CO, per mile,
equivalent to a Corporate Average Fuel Economy (CAFE) standard of 35.5 miles per gallon; by
2025 cars and light trucks are required to yield a combined 54.5 mpg.

Toyota in Canada supports a harmonized approach with the United States to setting emissions
standards. The Canadian federal government introduced a greenhouse gas emission regulation
under the Canadian Environmental Protection Act for the 2011 through 2016 model year that
contains requirements similar to the GHG emission standards adopted in the U.S.

Toyota, along with the Alliance of Automotive Manufacturers, has been a strong advocate of
a single national framework for fuel economy and vehicle GHG regulations. We believe the

recent joint EPA-NHTSA final rule is on course to achieve that objective.

The standards present a significant challenge for our engineers and we expect multiple vehicle
and powertrain technologies will be necessary to meet the challenge. Using Toyota Way
principles, we evaluate vehicle powertrains, weight, acrodynamics and other design factors to
find fuel-efficient combinations for our vehicles. Our technology portfolio approach, as well as
our experience marketing hybrids and other advanced technologies provide a solid foundation
for success. While climate change and fuel efficiency are priority management issues at

all Toyota locations worldwide, our challenge is to find approaches that drive down fuel
consumption and GHG emissions while still meeting customer demands for vehicle size, power,

driving range and affordability—without sacrificing world-class vehicle safety performance.

For this reason, Toyota believes engines fueled by gasoline and diesel will remain a dominant
source of vehicle power for the foreseeable future and that hybrid technology will play an
increasingly important role. Many of our hybrid products are already capable of meeting their
respective future targets, which is one reason hybrid technology is at the core of Toyota’s

compliance strategy.
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We are moving ahead with our goal to offer hybrid options on all of our vehicles by 2020.
During the 2012 New York International Auto Show, we introduced the all-new 2013 Lexus

ES 300h. This is the first time the ES will be offered as a hybrid. The innovative hybrid engine
design replaces the accessory belts with computer-controlled electric accessories to improve
fuel economy, emissions and durability, while a near-zero evaporative fuel system helps reduce
emissions of volatile organic compounds (VOCs). The ES 300h has an EPA fuel economy
rating of 40 mpg combined.

The key to meeting the new standards will be offering hybrids and other technology options
that consumers are able and willing to purchase in sufficient quantities. At this point, it

is nearly impossible to predict consumer preference for 2025 model year vehicles since
preferences will largely be determined by factors such as fuel price, economic conditions

and technological progress—most of which are beyond an auto manufacturer’s control. To
ensure the standards remain practical in light of these uncertainties, the final rule calls for

the feasibility of the 2022-2025 model year standards to be re-examined by 2018. Toyota
supports this mid-term evaluation. We believe the evaluation should include the long-standing
practice of treating vehicles and fuels as a system since higher octane and/or reduced sulfur can
enable additional greenhouse gas emissions reductions and fuel savings from several engine

technologies, while biofuels have the potential to reduce the carbon intensity of the fuel.

PERFORMANCE

In the United States, Toyota offers the most fuel-efficient fleet of any full-line manufacturer, while in Canada, we maintain
the most fuel-efficient passenger car fleet. Toyota has been performing better than the required U.S. Corporate Average
Fuel Economy (CAFE) standards and Canadian Car Company Average Fuel Consumption (CAFC) targets. As a result, CO,
emissions from Toyota’s new vehicles are below that of the industry average in both the U.S. and Canada, for cars and light-

duty trucks.

Our CAFE and CAFC performance is driven by high volume sales of our most fuel-efficient vehicles, such as Prius and
Corolla. As drivers grapple with some of the highest fuel prices in recent memory, Toyota has strengthened its portfolio of

efficient cars with five recently introduced vehicles that offer a combined fuel economy ratings average of 44 mpg:

* Prius Plug-in Hybrid (EPA rated 50 mpg combined and 95 mpge in EV mode)
* Prius ¢ (EPA rated 50 mpg combined)

* Scion iQ (EPA rated 37 mpg combined)

* Camry Hybrid (EPA rated 40 mpg combined for LE and XLE trim levels)

* Prius v (EPA rated 42 mpg combined)

These five new Toyota and Scion models represent a broad range of leading-edge drivetrain and engineering technologies
that help them achieve a high level of efficiency. Hybrid Synergy Drive, extended electric vehicle range, generous use of
lightweight high-strength steel, a focus on aerodynamics and the use of efficient continuously variable transmissions are

among the measures employed that help these new vehicles attain a high level of fuel efficiency.
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Toyota offers several models that achieved best-in-class fuel economy ratings in 2012. In the United States, the Prius ¢

leads the EPA’s compact classification with 50 mpg combined. The Prius Liftback’s combined 50 mpg leads the EPA’s
midsize category, and the midsize station wagon class is led by the 42 mpg combined offered by the Prius v. (These segment
classifications are determined by EPA’s measurement of a vehicle’s interior volume; ratings exclude PHEV and pure EV
vehicles; see www.fueleconomy.gov). In Canada, the Tacoma ranked first in the pick-up class and the Prius v ranked first in
the station wagon class in Natural Resources Canada’s ecoOENERGY Awards for 2012.

Toyota and Scion branded vehicles also represent six of the Top 10 EPA-rated Fuel Sippers for 2012 (excluding PHEV or
pure EV products), and occupy three spots in that list’s top five. Toyota family vehicles found on the U.S Department of
Energy’s Top 10 EPA-rated Fuel Sippers include:

* Prius ¢ (ranked 1st, 53 city, 46 hwy)

* Prius (ranked 2nd, 51 city, 48 hwy)

* Prius v (ranked 4th, 44 city, 40 hwy)

* Toyota Camry Hybrid LE (ranked 7th, 43 city, 39 hwy)

* Toyota Camry Hybrid XLE (ranked 8th, 40 city, 38 hwy)
* Scion iQ (ranked 10th, 36 city, 37 hwy)

FGe * U.S. Car Corporate Average Fuel Economy, or CAFE
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FG6 » U.S. Truck Corporate Average Fuel Economy, or CAFE
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based on GHG Emission Regulation

V¥ INDICATES BETTER PERFORMANCE
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FGé6 * Canadian Truck Company Average Fuel Consumption,
based on GHG Emission Regulation
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FG7 » Annual CO, per Kilometer, Toyota Canadian Fleet
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RELATED TOPICS

* For more information on our advanced technology including our hybrid fleet,
please visit the Future Transportation section.

* For information about how we manage CO, emissions in operations, please visit

Eco-Efficient Operations/Energy & Greenhouse Gases.

CRITERIA POLLUTANT TAILPIPE EMISSIONS

Hydrocarbons, nitrogen oxides (NOx) and carbon monoxide from vehicle exhaust are linked
to various air quality issues, including smog and acid rain, as well as a number of health
effects. Limiting these emissions from our vehicles helps to reduce some of the environmental
impacts of driving.

The state of California and the U.S. Environmental Protection Agency (EPA) have their own
certification programs to categorize vehicles in terms of their level of tailpipe emissions
(Canada and the U.S. have equivalent standards). In California, the Low-Emission Vehicle I1
(LEV II) regulations categorize vehicles as LEV (Low Emission Vehicle), ULEV (Ultra Low
Emission Vehicle), SULEV (Super Ultra Low Emission Vehicle), ZEV (Zero Emission Vehicle),
or AT-PZEV (Advanced Technology Partial Zero Emission Vehicle).

In 2011, the California LEV II regulations required an auto manufacturer’s fleet average

to meet an emission standard for non-methane organic gas (NMOG) of 0.035 grams per
mile (gpm) for passenger cars and light-duty trucks up to 3,750 pounds, and 0.043 for other
light-duty trucks.
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PERFORMANCE

In the U.S. and Canada, federal certification programs categorize vehicles into Tier 2 Bins 1
through 8. Lower bin numbers correspond to vehicles with lower tailpipe emissions; Bin 1 is
for vehicles with zero tailpipe emissions. The federal programs in both the U.S. and Canada

require a manufacturer’s fleet average to meet a Tier 2 NOx standard of 0.07 gpm.

We expect the current vehicle emission standards in the United States to change. The state of
California is considering amendments to the Low-Emission Vehicle (LEV III) greenhouse gas
emissions standards, LEV III criteria pollutant standards and Zero-Emission Vehicle (ZEV)
regulations approved by the California Air Resources Board on January 26, 2012. The U.S.
EPA is also in the process of developing their next generation of emissions standards (Tier 3).
We support extending the One National Program concept developed for greenhouse gas and
fuel economy standards to criteria pollutants. This would result in a unified, coordinated
approach for regulating criteria emissions where compliance with either agency’s requirements

is accepted nationwide.

Toyota, along with other auto manufacturers, also supports efforts to harmonize the California
LEV III and federal Tier 3 programs. We are working with federal and state agencies through
their regulatory processes to help develop rules that are both effective and feasible. We seek

to maintain the flexibility to build vehicles based on customer preferences. In setting tailpipe
emission regulations, we believe standards should be performance-based and take into account
the interaction with other vehicle rules—such as fuel economy/greenhouse gas standards—to
ensure that the total package of requirements is workable. As with greenhouse gas emissions,
fuels must be considered with vehicle technologies as a holistic system. Reduced sulfur levels
in gasoline, already available for the LEV III program, are needed to enable the after-treatment

systems being designed for Tier 3 compliance.

Toyota annually complies with the state of California, U.S. and Canadian federal vehicle emissions programs, and we have

met the requirements for the 2012 model year.

More information about the emissions performance of Toyota, Lexus and Scion vehicles sold in the United States can be
found in EPA’s Green Vehicle Guide.
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FG8 * Toyota and Lexus SULEVs

Specifically for vehicles offered in the
2012 model year, 35 percent of all
Toyota, Lexus and Scion cars and 10
percent of trucks are certified to SULEV
or better. These vehicles include:

Prius

Prius ¢

Prius v

Prius Plug-in Hybrid
Camry PZEV
Camry Hybrid
Highlander Hybrid
RAV 4 EV

Lexus RX 450h
Lexus LS 600h
Lexus HS 250h
Lexus CT 200h

*The Lexus GS 450h was not offered in the 2012
model year. The 2013 Lexus GS 450h will be
certified to SULEV or better.

**Data is U.S. only and is not sales-weighted.

CHEMICAL MANAGEMENT

Many different types of chemicals are used in the manufacturing of an automobile. These
include chemicals used in paint, interior plastics, trims, adhesives and textiles. Chemical
management refers to how we manage and minimize the impacts of chemical use to the
environment. For years, Toyota’s engineers have been incorporating chemical management into
the design of vehicles to ensure the utilization of environmentally preferable materials.

Toyota uses the International Material Data System (IMDS) as the primary tool for tracking
the chemical composition of parts and accessories. Suppliers are required to enter into IMDS
detailed information about the chemical composition of parts and accessories. Through this
system, Toyota tracks the use of chemicals on the Global Automotive Declarable Substance List

(GADSL), a list developed and maintained by a global automotive stakeholder committee.

Use of IMDS is particularly crucial for ensuring compliance with international recyclability
and chemical management laws (such as those in China, Korea, Europe and Japan). Therefore,
we adopted IMDS in North America to facilitate tracking and verification of compliance with
these laws for vehicles assembled here that will be exported to international markets. For
example, Toyota is exporting the Camry and Sienna from North America to South Korea; using

IMDS will ensure these vehicles meet South Korea’s recyclability laws.
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We have completed data collection under IMDS for three vehicles in North America: Camry,
Sienna and Venza. The use of IMDS facilitates the effective management of all types of
chemicals, including those that are of concern but are not specifically restricted in international
recyclability laws. Our recent experience with using IMDS in North America is helping us

better understand its benefit for overall chemical management.

DESIGN FOR RECYCLABILITY

In each model redesign or running change, we consider how to use more renewable, recycled
and recyclable materials. Toyota Way principles guide these efforts. With the vast number of
parts used to make a vehicle, there is trial and error in the process of finding environmentally
preferable materials. Hansei is the principle that teaches us to evaluate a process thoroughly
and ask the five why’s in root cause analysis, helping us to judge what works and what doesn’t

and to evaluate where we can make further improvements.

Over the course of the last several years, Toyota has evaluated numerous materials made from
renewable resources to assess their performance, appearance, safety and mass production
capability. In addition, the automotive industry is working on finding recyclable and renewable
alternatives to petroleum-derived plastics, which reduces reliance on fossil fuels. Toyota is
working with SAE’s International Green Technology Systems Group on characterizing bio-
based materials. This is part of a larger effort by SAE to serve as a guiding body for consensus

standards development for environmental sustainability issues in the automotive sector.

We have been using bio-based plastics—plastics derived either wholly or in part from plant
materials—in numerous parts and components for over a decade. Toyota hopes that as
production volume of such parts increases, their cost will approach that of parts made with

traditional fossil fuel-based plastics.

FG9 * Vehicles Containing Bio-based Plastics
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MODEL PART

Prius Seat cushions, scuff plate, cowl side trim, register blades
Corolla Seat cushions

Matrix Seat cushions

RAV4 Seat cushions

Lexus RX 350
Lexus HS 250h

Lexus CT 200h
Camry

Seat cushions

Luggage trim upholstery, cowl! side trim, door scuff plate, tool box
area, floor finish plate, seat cushions, package tray

Luggage compartment liner, carpeting

Radiator end-tank
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FG10 » Lexus HS 250h Eco Plastic Usage Example

Luggage lid liner skin
Headlining skin

Visor skin

A Pillar
garnish skin

C Pillar garnish skin
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Luggage
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) 4
pare tire cover skin

Luggage
scuff
area trim
Tool carrier /‘

Our bio-based plastics have typically used a polypropylene/polylactic acid (PP/PLA) composite

Cowl side trim

Scuff plates

Door trim
substrates

Seat pads

derived from plant material. Toyota has developed a new plant-derived bio-based plastic more
suitable for auto interiors than other bio-based plastics. Toyota began using the new material in
the luggage compartment liner of the new Lexus CT200h hybrid-electric compact car. This is
the world’s first use of a bio-based polyethylene terphthalate (PET) resin in the auto industry.

PET, commonly used in plastic water and soft drink bottles, is typically made from 70 percent
terphthalate acid and 30 percent monoethylene glycol. In the new bio-based plastic, the latter
is replaced with a raw material made from sugar cane. The new material is more heat-resistant
and durable and is less susceptible to shrinkage than the corn-based bio-based plastic parts

used in some vehicle interiors.

We are currently investigating new materials for fabrics and carpets as well as additional

applications of PP/PLA-based and natural fiber-based materials in North American vehicles.
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RELATED TOPICS

¢ For more information on how we manage GHG emissions from vehicle use,

please visit Green Innovation/Vehicle Efficiency & Emissions/Fuel Economy
& GHG Emissions.

* For more information on how we manage GHG emissions in our operations,

please visit Eco-Efficient Operations/Energy & Greenhouse Gases.

* For more information on our recycling efforts in our operations, please visit

Eco-Efficient Operations/Waste Minimization.

SUBSTANCES OF CONCERN

Our strategy around managing substances of concern (SOCs) initially focused on four heavy
metals known to cause environmental and health effects: hexavalent chrome, mercury, lead
and cadmium. In 2004, Toyota made a voluntary commitment in North America to minimize
these four heavy metals found in parts and accessories to the de minimis levels specified in
the European Union’s Directive on End-of-Life Vehicles—even though vehicles were not
being exported to Europe. After working closely with our suppliers, parts and accessories in
North America have not contained hexavalent chrome, mercury, lead or cadmium above levels
outlined in the European Union’s Directive since 2007.

Our SOC strategy has expanded in recent years to include copper in brake pads and the flame
retardant decaBDE. Copper in brake pads is to be phased out by 2025 in alignment with
recent legislation in Washington and California. The legislation was created due to concerns
about copper found in runoff water. The Alliance of Automobile Manufacturers—of which
Toyota is a member—received the prestigious 2011 Edmund G. “Pat” Brown Award from
the California Council for Environmental and Economic Balance (CCEEB) for its work on
this legislation. This award is given to a person or organization that exemplifies the spirit of
environmental and economic balance. The partnership between the Alliance and environmental
groups was commended for working together to find a practical, achievable regulation that
both protects water bodies and maintains high standards of vehicle safety. We are working on
finding a suitable alternative to the copper used in brake pads.

Another example is decabromodiphenyl ether (decaBDE), a fla