


This is the first sustainability progress report
published by the Innovation Center for U.S. Dairy
to summarize the priorities and progress of the
U.S. Dairy Sustainability Commitment, launched
in 2007.

The information in this report covers the period from
2007 through August 31, 2010, and focuses primarily
on greenhouse gas (GHG) emissions and energy
impacts — the first challenges to be addressed through
this industrywide effort.

The economic data presented is from the years
2007-2009 and comes from information resources at

national dairy organizations and government agencies.

The GHG data is from the GHG life cycle assessment
(LCA) for fluid milk conducted by the University of
Arkansas using 2007-2008 U.S. industry data. The
GHG LCA data has been peer-reviewed by third-party
experts and findings have been submitted to peer-
reviewed journals for publication in 2011.

The GHG reduction project data is for the period from
2007 through August 2010.

Where relevant, data presented in this report may
serve as a baseline for future reports.

Over the coming years, we will gradually expand
the scope of reporting to include industrywide data
for additional sustainability dimensions. Ultimately,
our goal is to publish an annual, comprehensive
sustainability report based on the Global Reporting
Initiative (GRI) Sustainability Reporting Framework.

To that end, we are working to identify relevant metrics
and scope of industrywide reporting mechanisms.

For more information about the U.S. Dairy
Sustainability Commitment, please contact
innovationcenter@usdairy.com.

We would like to hear your views on this first report.
Please contact us at innovationcenter@usdairy.com
or follow the link on the home page of

to a brief survey.


http://www.usdairy.com/Sustainability/Pages/Home.aspx
http://www.usdairy.com/Sustainability/Pages/Home.aspx
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or centuries, dairy families and businesses have had a proud legacy of providing nutrient-rich products
that promote good health and well-being throughout all stages of life. For us, responsibility for the earth
and a passion for consumer satisfaction come naturally. It's the result of living on the land and producing
a product as wholesome and fresh as milk.

It's no wonder the dairy industry has a vested interest in securing a healthy future for the next generation. With
an ever-growing population, however, demands for nature’s valuable natural resources will increase exponentially.
In fact, by 2050, global demand for food is expected to double.

And importantly, research shows that more consumers care about the health and environmental impact of the food
choices they make. As a result, there is a growing marketplace demand for healthy, responsibly made products.

That's why organizations at every step in our supply chain — from dairy farms to processors to the local grocer —
have made a commitment to work together, so that we can continue to provide nutritious dairy products in a way
that makes our industry, the earth and its people economically, environmentally and socially better, now and for
future generations.

U.S. Dairy Sustainability Commitment
Launched in 2007, the Innovation Center for U.S. Dairy's industrywide commitment to sustainability is a critical
contributor to that shared vision.

In an unprecedented pre-competitive collaboration, leaders and experts from within and outside the U.S. dairy
industry have joined together to identify and deploy sustainability innovations that make good business sense.

Roadmap to Reduce GHG Emissions and Build Business Value

The ground-breaking greenhouse gas (GHG) life cycle assessment (LCA) for fluid milk, in conjunction with other
studies, helps validate that the U.S. dairy industry contributes less than 2 percent of total U.S. GHG emissions.
The study also identified opportunities for efficiency and innovation across the value chain — opportunities that
will reduce emissions and build business value.

Today, more than 500 dairy stakeholders — including environmental, academic and scientific experts — are
working together on 10 projects that capitalize on those opportunities.

Best Practices. We have embarked on a series of projects that will drive adoption of best practices, such as
energy management. Dairy businesses are sharing data and insights that will reduce energy use and GHG
emissions on farms, in processing plants, and in the transportation and distribution of milk and dairy products.

Next Practices. We are focusing on research and projects designed to drive the next wave of innovative
technology and tools to improve profitability while reducing GHG emissions in areas such as feed production,
manure management, packaging and processing.

Positive Impact on Our Industry and Our Planet
The result of these collaborative efforts will be good for the land, good for our communities and good for the dairy
business. We anticipate that our current projects will reduce GHG emissions by approximately 11 percent by 2020.

Despite one of the most challenging economic times in history, we have made an initial investment of more than
$18 million over four years to chart our course and begin to build a foundation of science-based sustainability
research. Progress is accelerating as we are joined by leading organizations, foundations and government
agencies that have contributed millions more in financial, human and in-kind resources.



More important, this is just the beginning of a new way of working together to achieve our goals. The dairy
industry’s commitment does not end with carbon footprint reduction. Additional studies are under way on
nutritional value, social and economic impacts, and other environmental measures such as water quality and use,
land use, and biodiversity.

Building for a Stronger Future
U.S. dairy is an industry of great people with strong values who are passionate about the nutrient-rich products
we supply and about our commitment to healthy people, healthy products and a healthy planet.

This is the first report of our progress toward our sustainability goals. Over the coming years, we will work
together with our stakeholders to advance our mission of improving the dairy industry’s sustainability and to
provide a comprehensive view of our ongoing performance.

As we move forward, we are committed to continuous collaboration to realize our collective vision of forging
a more sustainable and profitable U.S. dairy industry. And we hope you will join us on this momentous
industrywide journey.

Sincerely,
Py “Ta
L BT } Gy
[ _|" :;_’z'
Larry Jensen Tom Gallagher
Chair, Innovation Center Board of Directors CEO, Innovation Center for U.S. Dairy

and Dairy Management Inc.”

Our Sustainability Journey

In 2007, the Innovation Center and dairy industry leaders joined
together to deliver a comprehensive sustainability initiative. We began
our collaboration with three critical steps.

» We convened the Sustainability Council, a leadership group from
across the dairy value chain, to provide strategic direction and
navigate the challenges and opportunities before us.

» We embarked on a comprehensive, science-based approach to
measure and improve the industry’'s environmental footprint,
beginning with an assessment of greenhouse gas emissions for
fluid milk.

» We established our first voluntary goal — to reduce GHG emissions
by 25 percent by 2020 — and launched an action plan to reduce GHG
emissions while building business value across the supply chain.




Sources: # USDA, National Agricultural Statistics Service, 2010; USDA, National Agricultural Statistics Service, Agricultural Statistics Board, 2010;
Hiza, HAB, Bente L, Fungwe, 2008; USDA, Economic Research Service, 2010.






SECTION 1

or the dairy industry, sustainability isn't new. Building on Our Heritage of Stewardship
Innovation and efficiencies in milk production, Meanwhile, the general population is changing how
processing, packaging and transportation have  and what they buy, as well as how they dispose of

all contributed to our ability to do more with products, in order to lead a more environmentally
less, to be profitable and to provide wholesome dairy friendly lifestyle. Research shows that many frequent
products to feed a growing population. milk users — people who drink milk at least once

per day — are concerned with their personal impact
on the environment, and may even increase their
consumption of milk if they believe it is not only
healthy, affordable and good-tasting, but also
responsibly produced.

We realize, however, that we must go further. Many
experts believe that by 2050, the world's population
will increase by about a third — from six billion to

nine billion people — while our food consumption will
double. Dairy plays a key role in a healthy diet for this

growing population. Health experts around the world Thus, improving our sustainability performance
encourage daily consumption of dairy foods such as presents a prime business opportunity in the 21st

milk, cheese and yogurt to promote good health and century for dairy. It can lead to increased business
help prevent disease. value and competitive advantage through cost savings,

. . . . innovative business models and new markets.
Like other businesses, however, production of milk

and dairy products has an effect on earth’s fragile By preparing for the challenges of population growth
ecosystems and regenerative capacities. Pressure and intensifying competition for natural resources,

is increasing to minimize that impact. Retailers, the dairy industry will be positioned to recognize
regulators and investors are requesting information new business opportunities and help to secure the
about sustainability performance. availability of healthy, affordable, low-impact foods

for future generations.

SUSTAINABILITY

IN PRACTICE Besancon (Beh-ZAN-son) Farms is a 260-head dairy in Ohio.

At first glance, the dairy might seem traditional in its practices
— and that's by design. Brent Besancon credits his father with
instilling the philosophy of doing things right and making them
last a long time. On the farm, that deceptively simple approach
means making changes that make sense for this dairy.

Sustainability practices abound at the farm — especially social
sustainability. It starts with Brent's hiring philosophy. The farm
only hires locally, within their county, and 90 percent of the

workforce is high school or college-age.

Brent was 22 when he purchased the dairy from his father, and
he is committed to building the next generation’s workforce

in the same way. He acknowledges it takes a bit more work to
manage a large staff of kids who are working around school
and other commitments, and there's certainly a great deal of
teaching involved. But for Brent, that's the most rewarding
thing he can do. In fact, he recently attended the graduation
ceremony for a longtime employee of his (since 6th grade!)
who is now a veterinarian — and he couldn't be prouder.



http://www.usdairy.com/Sustainability/Pages/Home.aspx

Dairy’'s Economic, Environmental and Social Impacts

For the dairy industry, sustainability means providing nutritious dairy products in a way
that makes our industry, the earth and its people economically, environmentally and socially
better — now and for future generations. The following table shows ways we are beginning
to measure the “triple bottom line"” impact of our industry.

Economic

The U.S. dairy industry is a vital part of our nation's food system and contributes thousands
of jobs, income and vitality to communities across the country.

Dairy is the fourth-largest agricultural commodity in the United States, at 8.6% of total receipts.?

The United States is the largest dairy producer in the world, producing 189.9 billion pounds
of cow milk, followed by India with 98.8 billion pounds and China with 80.3 billion pounds.?

Dairies create a ripple effect on both the agricultural economy and the economic well-being
of rural America. Dairy farmers pump an estimated $2.50 into their local economies for
every dollar they spend.*

Milk, cultured products, cheese and frozen desserts are produced and marketed by more
than 530 manufacturing plants and marketing institutes and their suppliers. This had an
estimated value of $110 billion in 2008.°

Environmental

Dairy farms and businesses have a heritage of advancing their operations in a way that
makes good economic and environmental sense. According to Cornell University, the dairy
industry has already reduced its carbon footprint by more than 60 percent between 1944
and 2007 due to production efficiencies, improved cow nutrition and comfort, nutrition
management and other improvements.®

U.S. dairy GHG emissions are approximately 2 percent of total U.S. emissions.

The carbon footprint of a gallon of milk — from farm to table — is 17.6 pounds of carbon
dioxide equivalents (COze) per gallon of milk consumed (or 2.05 kg COze per kg of
milk consumed).’

Milk performed better than other beverages in the new Nutrient Density to Climate Impact
(NDCI) Index, which establishes the relation of beverage nutrient density to climate impact.®

Social

The dairy food group (milk, cheese and yoqgurt) is a substantial contributor of many
nutrients in the U.S. diet that are important for good health, including calcium, vitamin D,
potassium, phosphorus, magnesium, zinc, protein, vitamin A, vitamin B12 and riboflavin.
At about 25 cents a glass, milk is a nutritional bargain.®

Milk is Americans' No. 1 food source of calcium, potassium and vitamin D in the diet —
nutrients that many Americans fall short on each day. For example, only 36 percent of
Americans meet current calcium recommendations, 31 percent meet current vitamin D
recommendations and less than 5 percent meet current potassium recommendations.”®

Higher dairy intake as part of a healthy diet leads to higher nutrient intake, better

diet quality and bone health. It also may help maintain a healthy weight and has been
associated with reduced risk of several diseases and conditions, including osteoporosis,
hypertension, colon cancer, metabolic syndrome and type 2 diabetes."

A 2004 study reported that if adult Americans increased their intake of dairy foods to
three to four servings a day, more than $25 billion could be saved in unnecessary health
care costs after just one year.?



Committed to the Health of America's Families

Milk plays a vital role in helping to build strong
families, because it is naturally nutrient-rich like no
other beverage.

Milk provides nine essential nutrients, including calcium
and vitamin D for strong bones and high-quality protein for
lean muscles. The unique combination of nutrients in milk is
especially important for growing children.

Decades of nutrition research and in-school programs have
helped the dairy industry take a leading role in the fight against
poor nutrition, inactivity and overweight/obesity among our
nation's youth.

Obesity in children is of particular concern, as they are more
likely to be at risk for health problems once faced only by
adults, such as cardiovascular problems and type 2 diabetes.

A 2007-2008 National Health and Nutrition Examination
Survey revealed that an estimated 17 percent of children and
adolescents aged 2 to 19 were obese.

Among pre-school children 2 to 5 years of age, obesity
increased from 5 to 10.4 percent between 1980 and 2008.
And among adolescents 12 to 19, obesity more than tripled,
increasing from 5 to 18.1 percent during the same period.?

One recent program designed to encourage healthy lifestyles
among children is Fuel Up to Play 60, a student-led movement
developed by dairy industry leaders and the National Dairy
Council in partnership with the National Football League.

Its goal is to make measurable and sustainable changes in
healthier eating and physical activity in schools. Students are
given the resources they need to implement tailored programs
that improve the wellness environment at their school.

The ultimate goal is to ensure that changes made at school
are sustainable, so that children have more opportunities to be
physically active and to eat nutrient-rich foods like low-fat and
fat-free milk, fruit, whole grains and vegetables.

Fuel Up to Play 60 reaches 36 million students in 66,000
schools — two-thirds of all U.S. public schools.


http://www.fueluptoplay60.com/
http://www.fueluptoplay60.com/

“For our businesses to thrive for generations to come, we must continue
to identify and share new ways to sustain the resources we need for
healthy products, a healthy dairy industry, and a healthy planet.”

—Connie Tipton, president and chief executive officer,
International Dairy Foods Association



n 2007, leaders from across the dairy industry
came together to chart a bold path forward. Our
initiative began with a definition of sustainability
for our industry:

To provide consumers with the
nutritious dairy products they want
in a way that makes our industry, the
earth and its people economically,
environmentally and socially better
— now and for future generations.

The following year, participants at the inaugural
Sustainability Summit drafted and committed to a
vision and set of guiding principles. This provides

us with the framework for pursuing a sustainability
strategy that builds on dairy's heritage and establishes
a new way of working together pre-competitively.

Sustainability Vision

The changing social, environmental and economic
landscape of our planet, nation and industry calls for
a unified response from all participants in the dairy
industry. With both challenges and opportunities

in mind, we are committed to working together to
achieve a positive and lasting contribution; therefore:

“"We commit to being leaders in
sustainability, ensuring the health and
well-being of our planet, communities,
consumers and the industry.”

Guiding Principles
The U.S. dairy industry is committed to:

» Recognizing and appreciating all members in the
value chain from farm to table

» Working collaboratively with all stakeholders,
consistent with the vision

» Taking responsibility for our environmental impacts and
celebrating our positive contributions to the planet

» Ensuring economic fairness across the value chain

» Preserving and enhancing the health and wellness of
all people

» Utilizing both sound science and a transparent
process to foster continuous improvement



Environmental Research

As with our decades-long approach to nutrition
research, the dairy industry values science as the
foundation of our commitment to sustainability.
Peer-reviewed scientific research grounds our
decisions, informs the development of best
management practices and helps establish goals
and measure accomplishments for every segment
of the dairy value chain.

To ensure the credibility and accuracy of our
research, the principle of scientific integrity serves
as the base for each commissioned research study.
We pledge to:

» Pursue knowledge through scientific discovery, subject
to the highest ethical standards in scientific and clinical
research, to advance knowledge of the role of dairy
in human nutrition and health, our impact on the
environment and our role in the global marketplace
on behalf of the dairy industry of America

» Adhere rigorously to accepted scientific principles,
methods and conduct to guide discovery and study
design, including peer review by qualified reviewers

» Apply a science-based approach to the development
of all dairy labeling and advertising claims, and
adhere to all applicable labeling and advertising
laws and regulations

Life Cycle Approach

A life cycle assessment (LCA) studies the entire

life cycle of a product, starting with raw materials
extracted from nature and ending after consumer use
and disposal.

An LCA:

» Calculates an accurate baseline for measuring
environmental and social impact

» Provides a system-level view from which to identify
opportunities for innovation and improvement

» Scientifically informs decisions on future options
» Provides a common benchmark and language
The following LCAs are under way to provide insight
into the major environmental impacts — such as

carbon, water, waste, land use and biodiversity — for
the production and consumption of dairy products.

GHG LCA for Fluid Milk (Carbon Footprint)
Principal investigator:
Dr. Greg Thoma, University of Arkansas

Timeline:

» Scan-level blueprint using secondary sources
completed in 2008

» LCA data collection completed in 2009

» Findings presented at the International Food
LCA Conference, September 23, 2010

» Publication in peer-reviewed journals in 2011
Comprehensive LCA for Fluid Milk

Principal investigator:
Dr. Olivier Jolliet, University of Michigan

Co-principal investigator:
Dr. Greg Thoma, University of Arkansas

Timeline:

» Scan-level blueprint to be completed in 2010
» Data collection to be completed in 2011

» Publication in peer-reviewed journals in 2012
Comprehensive LCA for Cheese

Principal investigator: Dr. Greg Thoma,
University of Arkansas

Co-principal investigators: Dr. Greg Norris,
University of Arkansas, Harvard University;

Dr. Darin Nutter, University of Arkansas; and

Dr. Franco Milani, University of Wisconsin-Madison

Timeline:

» Data collection to be completed in 2011

» Publication in peer-reviewed journals in 2012
Comprehensive Processing and Packaging
LCA for Fluid Milk

Principal investigator: Dr. Greg Thoma,
University of Arkansas

Timeline:

» Data collection to be completed in 2011
» Review of findings in 2011

» Publication of findings in 2012



Sustainability Milestones

Since its inception, the sustainability initiative of the Innovation Center has been geared toward supporting the
industry in our sustainability commitment, focused first on reducing GHG emissions and building business value
across the dairy supply chain. Major milestones through August 2010 appear in the accompanying table.

Date Milestone

October 2007 Dairy Management Inc. board approves sustainability initiative.

January 2008 Carbon (now Sustainability) Council formed — a leadership council of experts from across the industry
as well as academic and nongovernmental organizations (NGOs).

May 2008 Scan-level carbon footprint conducted; briefing paper Greenhouse Gas Reduction Opportunities in the
U.S. Fluid Milk Value Chain published.

June 2008 U.S. Dairy Sustainability Summit:
» 250 participants focused on opportunities to build business value and reduce GHG emissions
across the supply chain.
» Dairy 2020 goals drafted and 27 viable projects identified.

» US. Dairy Sustainability Commitment Vision and Guiding Principles established.

June-December Project teams develop business cases for GHG reduction projects; Council approves portfolio
2008 of 10 projects.

Roadmap to Reduce Greenhouse Gas Emissions and Build Business Value published; it is estimated to
increase business value by $238 million and reduce GHG emissions by 11 percent by 2020.

January 2009 Innovation Center Board of Directors endorses Roadmap, including GHG reduction goal
(minus 25 percent by 2020) and action plan.

Project teams start working.

February 2009 Partnership with World Wildlife Fund established.
October 2009 Worldwide Food Expo Sustainability Pavilion features the U.S. Dairy Sustainability Commitment.
December 2009 Innovation Center and USDA sign Memorandum of Understanding providing access to research

and financial resources.

Innovation Center recognized by USDA at United Nations Framework Convention on Climate Change in
Copenhagen as an example of voluntary leadership.

April 2010 USDA announces energy conservation and efficiency initiative through the Natural Resources
Conservation Service (NRCS).

May 2010 GHG Life Cycle Assessment for Fluid Milk completed. Key findings presented at the International
Conference on LCA in the Agri-Food Sector (September 2010) and submitted for publication in 2011.

August 2010 Comprehensive LCA for fluid milk and cheese launched.


http://www.usdairy.com/Sustainability/Documents/PublicDocs/RoadmapToReduceGHGEmissions.pdf




SECTION 3

OUR FIRST GOAL:

t the Sustainability Summit in June 2008,
more than 250 stakeholders came together
to craft the U.S. dairy industry's Roadmap
to Reduce Greenhouse Gas Emissions
and Increase Business Value." The objective was to
identify and implement actionable projects to reduce
GHG emissions and build business value across the
entire dairy value chain.

Leaders from within the industry — dairy farmers,
processors, transporters and retailers — were joined by
scientists, academics, suppliers and individuals from
government and nongovernmental organizations. This
"“system in the room" approach broke down barriers to
innovation and set a new standard for collaboration.

To achieve our commitment, we identified and
launched a portfolio of 10 projects that are estimated
to reach nearly halfway to the goal and to deliver $238
million in business value. For more information about
these 10 projects, refer to Section Four: Sustainability
Projects and Progress.

At the same time, these sustainability efforts are
expected to help promote dairy as a preferred
product among the increasing number of socially
conscious consumers.

The U.S. Dairy Sustainability Commitment now
includes more than 500 people actively involved in
implementing the Roadmap.

Our first industrywide, voluntary goal is to reduce GHG emissions for fluid milk by
25 percent by the year 2020, using 2007/2008 as a baseline.

U.S. Dairy Sustainability Summit, June 2008

250 participants

72 hours

27 opportunities identified

Objective

Reduce GHG emissions and
build business value across the
dairy supply chain

2020 Goal

Reduce GHG emissions
by 25 percent

Action plan

Launch 10 projects = ~11 percent
GHG reduction and an
estimated $238 million increase
in business value


http://www.usdairy.com/Sustainability/Documents/PublicDocs/RoadmapToReduceGHGEmissions.pdf
http://www.usdairy.com/Sustainability/Documents/PublicDocs/RoadmapToReduceGHGEmissions.pdf
http://www.usdairy.com/Sustainability/Documents/PublicDocs/RoadmapToReduceGHGEmissions.pdf

Why We're Starting With GHG

In addressing the sustainability challenge, our industry
is focusing as a first priority on reduction of GHG
emissions and energy usage. Here are just a few of the
reasons we have prioritized GHG reduction as our starting
point for the industrywide sustainability commitment:

> The energy source for our society is currently
based on fossil fuel, which causes GHG emissions
to be released into the atmosphere. Fuel efficiency
can offer dairy businesses (large and small) the
opportunity to reduce costs and GHG emissions.
What's more, converting manure and processing by-
products into renewable energy could provide new
sources of revenue for farms and processors.

b Seeking efficiencies and responding to consumer
trends, retailers are asking their suppliers to provide
guantifiable information on how they are working to
reduce their carbon footprint.

» Competitors in the beverage and snack industries
are measuring their footprint as a way to show
consumers that they are good stewards.

» Measuring our footprint now helps us be prepared
for potential legislative changes in the future.

What's Next

Studies of the environmental footprint for cheese
and packaging are under way, as is a comprehensive
life cycle assessment of fluid milk that considers
other factors such as water use and quality, land use,
biodiversity and eco-toxicity. These studies will help
us identify and prioritize other opportunities to build
business value and reduce our environmental impact
across the supply chain.

Worldwide Dairy Industry Signs Global

Declaration on Climate Change

On September 24, 2009, the
worldwide dairy industry
made history with the
signing of a Global Dairy
Agenda for Action during
the World Dairy Summit in
Berlin, Germany.

The Global Dairy Agenda for Action is an industry
pledge to reduce carbon emissions and support
the long-term sustainable supply of milk and

dairy products by promoting the development of
standard methodology for assessing the carbon
footprint of dairy products based on robust science;
the adoption of world's best practices for reducing
emissions and driving innovation; the development
of tools to measure and monitor emissions; and
the alignment of research efforts to develop cost-
effective mitigation technologies for both on-farm
and manufacturing applications.

The pledge was signed by seven organizations

on behalf of the world's dairy associations and
companies, including Eastern and Southern
African Dairy Association (ESADA), European
Dairy Association (EDA), Pan-American Dairy
Federation (FEPALE), Global Dairy Platform (GDP),
International Dairy Federation (IDF), International
Federation of Agriculture Producers (IFAP) and
Sustainable Agricultural Initiative (SAI) Platform.



The Current State of Carbon in the U.S. Dairy Industry

In July 2010, the Innovation Center for U.S. Dairy completed the first national GHG
LCA, or carbon footprint study, of fluid milk. This study was conducted by the Applied
Sustainability Center of the University of Arkansas, one of the nation's leading

agricultural LCA research groups.

Goal

To determine GHG emissions associated with
production and consumption of one gallon of milk to
the U.S. consumer.

Scope and Methodology

This LCA measures GHG emissions for fluid milk from
crop production through disposal of the container by
the consumer. This unprecedented effort gathered data
from more than 500 farms and 50 processing plants
across the United States, while analyzing 210,000
round trips transporting milk from farm to processor.

The study is compliant with the leading framework

for conducting and reporting LCA studies, the ISO
14044 protocol, and the allocation method was
adopted by the International Dairy Federation. It is
under review for submission to the Life Cycle Inventory
Library as the first U.S. national-level fluid milk carbon
footprint study.

Peer Review and Publication Process

Following the standard protocol for all research
commissioned by the dairy industry, the Innovation
Center called on experts to conduct a third-party
critical review of the fluid milk carbon footprint

study (see accompanying sidebar on page 18). This
process will help ensure that the LCA accurately and
adequately addresses milk's true carbon footprint in a
manner that is credible and transparent.

Leading academics and scientists from agricultural
universities (Washington State University, UC Davis,
Purdue University, University of Wisconsin-Madison
and others) and government agencies (United
Nations Environment Programme, USDA's Agricultural
Research Service and others) also participated in a
review of the study findings.

Findings were presented at the International Food
LCA Conference in Italy in September 2010 by Dr. Greg
Thoma. Articles are expected to be published in peer-
reviewed journals in 2011.

Scientific Baseline

Based on data from 2007-2008, the carbon footprint
of a gallon of milk, from farm to table, is 17.6 pounds of
carbon dioxide equivalents (CO»e) per gallon of milk
consumed (or 2.05 kg CO»e per kg of milk consumed)
with a range from 15.3 to 20.7 pounds COe due to
natural variability and uncertainty in input parameter
values. The total fluid milk carbon footprint is
approximately 35 million metric tons, with a 95 percent
confidence range from 30 to 45 million metric tons.

The study, along with data from other resources,
validates that total U.S. dairy GHG emissions are
approximately 2 percent of total U.S. emissions.®

Key Learnings From the Carbon Footprint Study
Management practices matter. According to the

study, the use of best management practices, rather
than the size or location of the farm or processing
facility, makes the biggest difference in reducing GHG
emissions — and these best practices also deliver
economic benefits.

There are opportunities for improvement across the
supply chain. The carbon footprint study identifies
opportunities to be more efficient and further reduce
GHG emissions along the entire dairy supply chain. For
example, on the farm, feed efficiency (how effectively
a cow's diet helps her produce milk) and manure
management (manure storage), represent the greatest
opportunities to further reduce GHG emissions.
Businesses at each stage of the value chain have
opportunities to cut costs and emissions from fossil
fuels and electricity. Refrigerants are a key source of
emissions in the retail sector.

We have a scientific foundation to measure progress.
The carbon footprint study shows the dairy industry is
productive with our use of natural resources. It also
provides a scientific foundation for all dairy businesses
to make independent decisions about management
practices that are both economically and environmentally
feasible for their operation.



Value Chain Emissions
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Peer-Reviewed Science

The executive summary of the
GHG LCA is available for review at

The lead researcher for the GHG LCA for fluid milk is Dr. Greg Thoma, Professor of Chemical
Engineering, University of Arkansas. Dr. Thoma has expertise in LCA and environmental
footprint assessment. He works with the Applied Sustainability Center, which is based at
the University of Arkansas Sam M. Walton College of Business. Its vision is to accelerate the
creation of a sustainable, global consumer goods economy.

In addition, the Innovation Center assembled the
following critical review panel:

Dr. Olivier Jolliet, Critical Review Chair
Associate Professor, Environmental Health Services,
University of Michigan

With expertise in LCA science, Dr. Jolliet co-initiated
the United Nations Environment Program (UNEP)/
SETAC Life Cycle Initiative and is currently the
scientific manager of its Life Cycle Impact Assessment
Program. He is the editor and reviewer for several
scientific journals.

Dr. Robert P. Anex, Co-Reviewer
Associate Professor, Ag and Biosystems Engineering,
lowa State University

Dr. Anex has expertise in life cycle assessment of bio-
renewable resources and bio-based industries.

Dr. Pascal Lesage, Co-Reviewer

Associate Professor, Canadian Interuniversity Research
Centre for the Life Cycle of Products, Processes and
Services (CIRAIG)

Dr. Lesage brings specific expertise in data mining.

The panel focused first on the goal definition and
inventory analysis, including methodology used for
data collection, making selective checks and focusing
on possible inconsistencies. The process took place in
an open and constructive atmosphere, and the final
report reflect a complete consensus of the reviewers.

Contributing to Universal LCA Science

The critical reviewers of the fluid milk carbon footprint
study confirmed that the research met ISO standards.
They concluded that the fluid milk carbon footprint
study provides a significant contribution to the field
with the following unigue aspects:

» Important data collection in the form of a survey
involving more than 500 farms provided unigue
insight on variations of the carbon footprint
between farms.

» The allocation procedure between beef and milk,
based on estimates of the feed energy deposited
in beef and milk products, is of high interest as a
causal-based relationship.

P The analysis of transportation, processing, packaging
and distribution combined with the detailed farm
analysis enables the coverage of the entire milk
supply chain, from fertilizer and feed production
through distribution and consumption.

» The quality of the study reflects an up-to-date
carbon footprint of fluid milk supply based on state-
of-the-art data availability.

Because this study was limited to measuring the
carbon footprint of fluid milk, the panel recommended
that the dairy industry conduct a comprehensive study
on the total LCA of fluid milk. The complete report
from the panel is available for review at usdairy.com/
sustainability.


http://www.usdairy.com/Sustainability/GHGReduction/Science/Pages/CriticalReview.aspx
http://www.usdairy.com/Sustainability/GHGReduction/Science/Pages/CriticalReview.aspx
http://www.usdairy.com/Sustainability/Documents/PublicDocs/CARBON%20FOOTPRINT%20STUDY%20EXEC%20SUMMARY.pdf

Farm to Table:
GHG Emissions Sources and Opportunities

Source: € Thoma et. al, Greenhouse Gas Emissions of Fluid Milk in the U.S., University of Arkansas, 2010.
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Feed Production

Feed Production: 20.3 percent —
3.56 Ibs COze/gallon — 7.2 Tg

During the production of feed, several processes cause
the release of GHG emissions into the atmosphere,
including soil tillage, fertilizer production and direct
energy usage for equipment.

Causes:

Growing crops to feed dairy cows is a GHG-intensive
process. Primary sources of emissions are fuel use,
nitrous oxide emissions from soil and energy use in the
production of commercial fertilizer.

Feed consists of pasture, corn silage, alfalfa hay and
alfalfa silage, as well as items such as distiller's grain,
high-moisture corn, protein mixes, supplements, seeds
and green mixes.

While many farmers currently incorporate best
practices into their crop production, they often lack
the specific data that is relevant to their farm in
terms of climate, air quality, soil, land and watershed
— information that can lead to "greener” decisions as
well as reduced costs in the production of feed.

Opportunities:

Opportunities exist to explore the relationship among
manure and feed efficiency, precision agriculture, good
no-till management, better grazing management and
better irrigation and fertilization management.

Best-in-class tools already exist that provide computer
simulation models to predict crop growth, soil
temperature, moisture regimens, soil carbon dynamics,
nitrogen spillover and water quality levels.

Integrating these models into a farmer-friendly
decision tool can help mitigate the levels of carbon,
nitrogen and phosphorus emissions that occur during
fertilization and other aspects of crop production.
Such a tool can allow farmers to maximize the use

of manure as an alternative to commercial fertilizer,
which decreases the use of fossil fuels and GHG
emissions. It will also lead to less nitrogen and
phosphorus runoff into the watershed.



GHG Emissions Sources and Opportunities

Milk Production

Milk Production: 51.5 percent — 9.07 Ibs
COze/qgallon - 18.2 Tg

On the dairy farm, several processes cause release of
GHG emissions into the atmosphere: enteric emissions,
manure emissions and energy usage.

Enteric Emissions: 25.1 percent — 4.42 Ibs
CO,e/gallon — 8.9 Tg

Causes:

In milk production, the primary source of GHG
emissions is the cow herself. A dairy cow's unique four-
chambered stomach allows her to digest the high-fiber
feed necessary for milk production. This process also
produces methane gas, which is 25 times more potent
than carbon dioxide as a GHG.!®

Methane gases are released by dairy cows primarily
through burps or enteric emissions.

Opportunities:

Hundreds of studies have been performed or are
under way to determine best and next practices for
reducing enteric emissions. Some practices under
consideration include:

» Feed improvements. These can include the use of
mineral supplements and probiotics or reducing
feed particle size. Improving dairy feed can create
a more efficient dairy cow, meaning fewer cows
are needed to meet production requirements —
resulting in less methane emissions all around.

» Natural additives. Use of fatty acids (such as
flaxseed with its nutritional Omega-3s) and plants
(such as yucca and brown seaweed) have shown
potential in reducing methane emissions.

» Reducing rumen organisms. Microorganisms in a
cow's stomach are a significant contributor to the
enteric methane emissions. Developing safe and
effective methods of reducing or eliminating these
microorganisms could contribute to the overall
reduction of a cow’'s methane emissions.

Manure Emissions: 22.8 percent — 4.02 |bs
CO,e/gallon — 8.1 Tg

Cause:

Manure is a significant source of methane, as it
releases methane when it anaerobically decomposes.
Methane gas emissions are 25 times more potent than
carbon emissions.

Opportunities:

Better manure practices can help reduce methane
releases. There are a variety of manure management
best practices, including:

» Farmers can reduce the use of fossil-fuel based
fertilizer by applying manure to fields as fertilizer.

» Anaerobic digestion technologies, where bacteria
decompose organic matter in the absence of
oxygen, convert manure into biogas for use both
on and off the farm. Biogas production can reduce
a farm’s energy costs, provide communities with a
renewable energy source and offer farmers an
additional revenue stream from the sale of the
energy. The anaerobic digestion process also
reduces odors normally associated with manure.

There are approximately 124 anaerobic

digesters on U.S. dairy farms,?° out of a total

of approximately 55,000 dairy farms. An EPA
AgSTAR analysis shows the potential for 2,600
additional digesters on dairy farms.?' While
methane digesters hold great environmental and
economic potential, their adoption in the United
States is currently challenged by technology
application, high-capital outlays, regulatory
barriers, low renewable energy prices and limited
financing programs.

21



22

GHG Emissions Sources and Opportunities

Milk Production

On-Farm Energy Usage: 3.6 percent —
0.62 Ibs COze/gallon —1.3Tg

Causes:

Keeping cows comfortable and productive, and their
milk fresh and cold, can take a significant amount of
energy. Energy is used on the farm to keep cows cool
in summer and to power equipment in the milking
parlor, barns and fields. Dairy farms on average spend
approximately $40 per cow per year on electricity,
assuming 504 kWh hours per cow per year at
$0.08/kWh.2

Farm operations % of energy use®

Milk cooling 26%
Ventilation 24%
Milking 18%
Lighting 17%
Other 15%

Opportunities:

Some best practices might be as simple as starting
up motors at different times so as not to trigger high
peak-use rates, and repairing outdated machinery
and equipment.

Other common energy conservation practices include
variable-speed vacuum pumps (for milking), water-
cooled plate cooler (speeds the cooling process from
cow to storage) and energy-efficient ventilation fans
(keeps the cows cool and stress-free).

NABILITY
PRACTICE

Dan Rice, co-owner of Prairieland Dairy, milks about 1,500 cows in Firth, Nebraska. Prairieland’s sustainability
philosophy is one of producing zero waste. That means tracking all the outputs from the dairy and making sure
each is as sustainable as possible. All of Prairieland’'s manure is composted and turned into fertilizer. Its compost
operation even brings in waste from the town to add to its fertilizer mix.

Under this zero-waste philosophy, Prairieland Dairy has been talking about sustainability for quite some time —
and he is excited to see the industry focus on the topic. He believes that with greater industry support and efforts,
sustainable practices will become even more profitable for producers. Rice's sustainability efforts extend all the
way to the packaging he uses on his farm. Prairieland milk is packaged in corn-based plastic that can be composted
and recycled. This product and the fertilizer he makes are two unconventional outputs of a dairy farm that help

make it sustainable.



http://www.usdairy.com/Sustainability/Pages/Home.aspx

GHG Emissions Sources and Opportunities

Milk Processing

Milk Processing: 5.7 percent —
11b COze/gallon — 2.0 Tg

The average milk bottling plant processes 25 million
gallons of milk a year and uses 27,500 million BTUs
during milk processing. The main activities causing
GHG emissions are the pasteurization, refrigeration
and cleaning processes. About 75 percent of emissions
are due to electricity use, 23 percent from fuel use for
heating and 2 percent from refrigerant leakage.

Energy management — efficiency, reduction and use of
renewable energy — provides opportunities to reduce
GHG. There are many low-cost improvements that

can be made to existing equipment. Along with going
straight to the bottom line, energy-efficiency updates
can improve system reliability, avoid maintenance

and shutdown costs, increase productivity and add
new revenue streams. In addition to energy efficiency,
today's best practices to reduce GHG emissions include
co-generation and the use of alternative energy
sources, such as solar, wind and cow power.

Several case studies have already been published

at www.usdairy.com/sustainability that demonstrate
sizable cost savings potential and reduction in GHG
emissions with minor changes to lighting, refrigeration
or steam systems. At one processing plant, installation
of solar thermal and hot water recovery systems are
resulting in 20 years of free energy after an eight-
year payback period. Even a simple upgrade to the air
compressor controls in one plant is helping to reduce
energy use and saves $54,000 annually.

The following processes require significant energy and
present opportunities to cut both GHG emissions and
energy costs.

Pasteurization
Causes:

Pasteurizing the billions of gallons of milk produced
in the U.S. each year consumes significant energy
due to the need to heat all of the milk from 35°F, the
transport temperature, to 167 °F, the temperature
required for pasteurization, and then cool the milk
back down to 35°F for bottling and storage.

Opportunities:

Non-thermal processes, such as ultraviolet (UV)
technology, have the potential to increase shelf

life of milk when used as an adjunct process to
pasteurization. While some countries have explored
these technologies, there have been no commercial
demonstrations of UV milk processing in the United
States. Proof of concept and regulatory change are the
primary hurdles.

Cleaning
Causes:

Frequent cleaning of a milk plant’'s processing
equipment and piping system is necessary to maintain
product safety and to abide by the FDA's Pasteurized
Milk Ordinance. To ensure sanitary conditions, the
inner surfaces of the pasteurized equipment and pipes
are cleaned once a day, and raw milk storage tanks at
least once every 72 hours. Because of this rigorous
schedule, more than half of a milk processing plant’s
energy is devoted to cleaning equipment and pipes.

Opportunities:

Emerging technology is enabling reduced-temperature
cleaning that can lower a processing plant's fuel
demands and GHG emissions.

The benefits of reduced temperature cleaning
technologies include easy installation, no changes

to the monitoring systems, less rinse water and less
waste. While the Pasteurized Milk Ordinance has no
minimum temperature requirements for cleaning, the
industry still has technical issues to overcome that
require cooperative problem solving.
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GHG Emissions Sources and Opportunities

Milk Packaging
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Milk Packaging: 3.5 percent -
0.61 Ibs COze/gallon — 1.2 Tg

Causes:

Currently, more than 6 billion gallons of fluid milk are
processed and packaged in the United States each
year. Material production alone accounts for more than
25 percent of the emissions due to the energy required
to transport, process and convert raw materials into
fluid milk containers of different formats and sizes.

Opportunities:

Collecting and evaluating the data on materials,
energy and waste flows is complex and costly. A
comprehensive life cycle assessment will enable both
individual companies and the industry to calculate and
benchmark environmental impacts and improvements
to existing and emerging packaging formats and
processing technologies for fluid milk.



GHG Emissions Sources and Opportunities

Milk Transportation, Retailing and Consumption

Transport/Distribution: 7.7 percent — 1.35
Ibs COze/gallon — 2.7 Tg

Causes:

Emissions from this phase of the value chain are
dominated by tailpipe emissions from the trucks.
Insulated tank trucks are used for transportation of
raw milk from dairy farms to processors. The average
round trip was 515 miles, delivering 5,800 gallons of
milk. Resulting emissions were 0.051 kg COe/kg milk
delivered. Refrigerated trucks deliver packaged milk to
the retailer; emissions result from the tailpipe and the
loss of refrigerants from refrigeration units.

Opportunities:

Adopting fuel-efficiency best practices can save
trucking companies a substantial amount in fuel costs
while also reducing emissions.

The EPA SmartWay™ Program?* helps long-haul fleets
and professional drivers reduce their fuel consumption
through a range of advanced technologies, financing
programs and driver best practices, such as:

> Retrofitting trucks with trailer aerodynamics, idle
reduction systems and tire upgrades can reduce
fuel consumption by 8 percent.

» Driver training on simple techniques like coasting
on hills and mapping more efficient routes can
save 5 to 25 percent on fuel usage.

» Electronic on-board recorders can be installed on
each truck to measure speed, total and moving
miles per gallon, idle time, abrupt starts/stops and
more. This data can be shared with drivers to help
modify their driving habits to improve fuel efficiency.

Milk Retailing: 6.5 percent -
1.35 Ibs COze/gallon — 2.3 Tg

Causes:

The storage and sales of fluid milk to retail consumers
carries a GHG burden from energy use

(electricity and natural gas) in the form of refrigeration
electricity and overhead electricity (for example,
ventilation, lighting, space heating) and from fugitive
emissions associated with refrigerant loss.

Opportunities:

Refrigeration and overall energy management can
reduce fugitive refrigeration emissions and increase
energy efficiency and reductions at retail outlets.

Milk Consumption: 4.9 percent — 0.96 Ibs
COze/gallon - 1.7 Tg

Causes:

Food loss reports indicate that spoilage and waste by
the consumer are not insignificant contributors.?®
Opportunities:

Reduction of product loss/spoilage could present a
significant reduction opportunity. Additional data is
needed to fully assess.
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Family-owned Oakhurst Dairy is northern New England’s
largest independent dairy. Based in Portland, Maine, the
dairy has a solid tradition of environmental stewardship,
expressed in its long-time commitment to “The Natural
Goodness of Maine.” As one of New England's environmental
leaders, Oakhurst has focused in recent years on the
effort to reduce greenhouse gases.

Oakhurst was one of the first organizations to sign

on to a voluntary State of Maine program in 2004
aimed at cutting GHG emissions. Under the Governor's
Carbon Challenge, Oakhurst set an aggressive goal

of reducing carbon by 20 percent by 2010. In 2008,
Maine’'s Department of Environmental Protection and
the Governor's administration recognized Oakhurst
for meeting part of its carbon reduction goal ahead

of schedule, with a significant 12 percent reduction
reported in carbon emissions.

Oakhurst networked with an environmental group to
identify resources to help develop and implement a
carbon management strategy. The company is finding
ways to operate more efficiently in an increasingly
competitive marketplace, with less impact on the
environment. In recent years, Oakhurst Dairy has taken
dramatic steps to reduce its carbon footprint:

Rerouting Software — Reduces travel time for delivery
fleet, resulting in a savings of 88,000 gallons of diesel
in the first year.

Plant Expansion — Integration of energy-efficient and
conservation projects in multimillion-dollar expansion
project that included insulated cold tanks and a hot
water recovery system.

Transportation — Conversion to biodiesel fuel of fleet,
resulting in a reduction of more than 1,332 metric tons
of CO, per year.

According to Stan
Bennett, CEQ,
Oakhurst Dairy,

“If it's good for the

environment, it's

good for business.’

Solar Panels — Installation of approximately 2,500
square feet of panels on the roof of Portland
headquarters helps reduce the consumption of
heating oil by more than 7,500 gallons per year.
Photovoltaic solar panels at one of its distribution
units has reduced electrical usage by more than 15%.

At Oakhurst, the Bennett family, the employees and

the farms that produce the milk are all part of the local
community. For that reason, Oakhurst does what it can
to give back to the community by donating 10 percent
of its profits to organizations that support healthy kids
and a healthy environment. In 1993, Oakhurst planted
1,000 trees to restore both shade and beauty to the city
of Portland. It is estimated that these trees removed
26,000 pounds of CO, from the air and released 13,000
pounds of oxygen into the city of Portland.

Oakhurst isn't going to stop there. Future plans include
possible addition of more solar panels and identifying
ways to reduce methane gas on farms. Additionally,
Oakhurst President Bill Bennett is a member of the
Sustainability Council.


http://www.usdairy.com/Sustainability/Pages/Home.aspx

“Sustainability is a challenge that requires industrywide solutions,
and our efforts establish a new standard for industry collaboration.
Decision makers from across the dairy value chain are working
together to commit to concrete, innovative solutions.”

—Mike McCloskey, owner, Fair Oaks Farms
and chair, Sustainability Operating Committee, the Innovation Center for U.S. Dairy



he dairy industry's voluntary goal to reduce

GHG emissions for fluid milk by 25 percent by

2020 is supported by the U.S. Dairy Roadmap

to Reduce Greenhouse Gas Emissions and
Increase Business Value, which defines the initial action
plan for how we can reach our goal.

In addition to the efforts of individual farms and

businesses across the industry, the Roadmap defines a

portfolio of 10 projects across the dairy supply chain —
from production of feed for dairy cows to processing,
packaging and distribution of milk.

Each project went through rigorous business planning
and review to ensure the assumptions were sound,
the potential fully assessed and the best resources of
the industry were incorporated. By 2020, the projects
are estimated to reduce GHG emissions by 11 percent
and increase business value by $238 million per year
in today's dollars. The estimated increase in business
value is the result of lower operating costs and
increased revenue opportunities.

The 10 sustainability projects are a mix of:

» Quick wins — changes that can be implemented
almost immediately, such as in the area of
energy management

» Innovation projects — ideas requiring development
of new technology or business models, such as
renewable energy generation

» System changers — opportunities involving
regulatory or systemwide changes

The GHG reduction projects got under way in January
2009 when the Innovation Center board of directors
endorsed the Roadmap.

The projects are in the early stages of implementation.

The Sustainability Council coordinates and oversees
the work of the project teams.

In total, stakeholders involved in the 10 GHG reduction
projects contributed more than 106,000 hours of time
and expertise, with an estimated value of nearly $4.2
million. For details, see the GHG project summaries.

In 2011, we will put metrics in place to track reduction
in GHG emissions and generation of business value,

and we will communicate progress in upcoming reports.

Value Chain Goals

In 2008, the Innovation Center’s Sustainability
Council used data from a scan-level footprint analysis,
research on best practices and information gathered
by the project teams to draft GHG reduction goals for
each step in the value chain. The following portfolio of
projects is the first part of an action plan to achieve
the overall emissions reduction goal of 25 percent for
fluid milk by 2020. Additional efforts for reduction
achieved by individual dairy businesses will bring

the industry the rest of the way to achieving the 25
percent goal.

We reported segment goals, business value and

CO»e reduction potential in the U.S. Dairy Roadmap
to Reduce Greenhouse Gas Emissions and Increase
Business Value, December 2008, and these are

in reference to emissions for fluid milk only. CO»e
reduction potential was updated in August 2010 when
the GHG LCA for fluid milk was completed.

Project scope and goals will be updated in 2011 and
reported in the 2011 Sustainability Report.



GHG Reduction Goals and Action Plan

Value Chain Impact
and Goals*

2020
Reduction
Goal

COpe Emissions**

(metric tons)

Feed Production = 17%
7156,487 (20.3%)

Milk Production =

0,
18,202,920 (51.5%) 1%
Dairy Processing = o
1,998,539 (5.7%) 25%
Packaging = 25%
1,238,969 (3.5%)
Transportation/ 20%
Distribution =
2,713,389 (7.7%)
TOTAL: 25% of
31,310,305 total
fluid milk
emissions

GHG Action Plan

Project Description

Farm Smart: Provide farmers easy access to
robust, real-time, on-field data to make smart
decisions that are better for business and better
for the environment.

Farm Energy Efficiency: Reduce on-farm energy
use and costs through energy management
information, efficiencies and improvements.

Cow of the Future: Reduce dairy cow enteric
emissions through feed improvements, natural
additives and other innovations.

Dairy Power: Increase adoption of technology to
capture methane gas emitted from manure and
turn it into a source of local renewable power.

Biogas Capture and Transport: Create a biogas
pipeline to send digester-generated methane
to a central facility for processing and sale.

Dairy Plant Smart: Increase energy management
at fluid milk processing plants; reduce associated
greenhouse gas (GHG) emissions and costs.

Next-Generation Cleaning: Lower energy use in
milk plants through the adoption of reduced-
temperature cleaning systems.

Next-Generation Processing: UV: Produce
safe, nutritious, great-tasting milk products
incorporating non-heat processes to reduce
energy use, costs and GHG emissions.

Processing and Packaging LCA: Reduce the
environmental impact of milk processing and
packaging as a result of decisions made with
science-based information.

Dairy Fleet Smart: Accelerate adoption of best
practices that reduce fuel consumption, costs
and GHG emissions in the transport and
distribution of milk.

* Retail and consumer segments not included.
** Thoma et. al. Greenhouse Gas Emissions of Fluid Milk, University of Arkansas, 2010. Based on 2007-2008 data.

Estimated
Reduction
Potential by
2020 (annual
metric tons)

230,000

50,414

600,000

1,800,000

See Dairy
Power

162,779

64,842

284,863

Unknown

542,678

3,735,576

Estimated
Estimated Business Value
Reduction by 2020
% (annual savings/
income)
0.65% S8 million
0.14% $17 million
1.70% $20 to
$250 million
5.09% $38 million
See Dairy See Dairy
Power Power
0.46% S50 million
0.18% $12 million
0.81% $35 million
Unknown Unknown
1.54% $58 million
1% $238 million



Farm Smart
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The goal of the Farm Smart project is to provide farmers with a robust, real-time, on-field
decision support tool for dairy and crop production management that is better for business
and better for the environment. It will allow farmers to assess, measure and mitigate their
environmental impacts on climate, air quality, soil, land and watershed.

2020 Goal
» Reduce use of nitrogen fertilizer by 10 percent

» Reduce GHG emissions for fluid milk by 230,000
metric tons

» Save $8 million in feed costs through reduced use
of nitrogen fertilizer

Team Report

The Farm Smart project (formerly Dairy Feed Systems)
initially focused on opportunities to collaborate with
organizations with a common purpose. As a first

step, the Innovation Center became a member of

Field to Market, the Keystone Alliance for Sustainable
Agriculture, to help establish standard measurement
tools for sustainable agriculture.

In 2010, we defined a five-year vision for the project
with an expanded scope of one-third research and
two-thirds implementation. Our long-term goal is to
develop a decision-support tool to help dairy producers
utilize precision agriculture techniques that reduce
their environmental impact and increase their bottom
line. We were pleased to receive a planning grant from

the National Institute of Food and Agriculture (NIFA),
which sets us up to pursue larger multimillion-dollar
grants in 2011. We have an impressive team assembled,
and are actively recruiting additional expert
researchers to join us.

Milestones

» Develop and Test Integrated Tool — 2010-2011
The tool is being developed based on best-in-class
existing modeling processes that assess carbon and
nitrogen biochemistry and water use and quality.
When completed, the tool will integrate these
modeling processes with other relevant information
requested by farmers.

» Site Testing of Decision Support Tool — 2011
The tool will be tested on dairy farms to determine
ease of use, value in decision-making and ability to
interpret results. Evaluations from these pilots will
guide additional tool development.

» Migrate Tool from PC to Web-Based Delivery for
Rollout — 2012-2016
Developing a web-based tool will allow access to
more customized information, more frequent data
updates and modeling choices by farmers.

Meet the Team

The team includes eight prominent agricultural
universities and more than 50 leading institutions,
including Sustainable Food Lab, Sustainable
Conservation, Organic Valley, Spruce Haven Farm,
Monsanto and the USDA.

Team Captains: Al Heber, Purdue University; Eileen
McLellan, Environmental Defense Fund; William Salas,
Applied GeoSolutions; Michael Doane, Monsanto;
Marty Matlock, University of Arkansas; Greg Thoma,
University of Arkansas.

Funding
» $250,000 grant from Walton Family Foundation
» $50,000 grant from USDA for NIFA grant planning

» From start until August 2010, stakeholders
(volunteers and DMI staff) contributed approximately
7,042 hours, an estimated value of $232,375.



Farm Energy Efficiency

The project provides farmers with information and resources to reduce on-farm energy use,
costs and GHG emissions.

2020 Goal
» Conduct 600 energy audits annually, for a total of
7,200 by 2020

» Improve energy efficiency by 10 to 35 percent
per farm, for annual savings of $400 to $42,000
annually per farm

» Reduce GHG emissions for fluid milk by more than
50,000 metric tons

Team Report

In 2009, the Farm Energy Efficiency project helped
facilitate 67 audits of U.S. dairy farms, identifying more
than 4.6 million kWh in energy savings.

Our first task was to collect, compile and share
information on funding and audit resources with

dairy cooperatives and farmers across the country.
USDA Natural Resources Conservation Service (NRCS)
contributed financial and human resources to assist
with this effort.

In 2010, we gained momentum by working state-by-
state to help farmers access funding opportunities.
Specific progress has been made in Pennsylvania and
Minnesota. In Missouri, we held a webinar to promote
the availability of 300 audits over the next few years.

We are putting more resources toward achieving our
goal. As a result of the memorandum of understanding
between the Innovation Center for U.S. Dairy and
USDA, NRCS has hired a full-time liaison to work

with the Innovation Center beginning in October.
Additionally, we were awarded a Conservation

Innovation Grant to train 50 data collectors in 10 states
over the next three years.

Looking ahead, we are pursuing additional incentive
opportunities from government agencies to help cover
costs of on-farm improvements, and we will work with
cooperatives to communicate the benefits of energy
audits to their members.

Milestones

» Identify Auditing and Financing Programs — 2009
and ongoing
The USDA, states and utilities provide funding for
audits and energy-saving equipment. A current list of
energy audit financing opportunities and resources
by state has been compiled and shared on usdairy.com.

» Expand Capacity and Resources — October 2010 -
October 2013
The project received a Conservation Innovation
Grant from the USDA to train data collectors
in 10 states.

» Education Outreach Campaign — Ongoing through
2020
An ongoing education and communication campaign
will include the development of case studies, tip
sheets and webinars. Materials will be distributed
to farm owners through a partnership with dairy
cooperatives and other milk marketers.

Meet the Team

The team includes government, GreenTech leaders
and other organizations committed to reducing the
environmental footprint of farms, including the USDA
and EnSave, a leading designer and implementer of
agricultural energy efficiency programs.

Team Captain: Craig Metz, EnSave

Funding

» $200,000 contribution agreement from USDA NRCS
to support the energy audit work, and an energy
audit liaison valued at $200,000

) $225,000 Conservation Innovation Grant from USDA
NRCS for training energy audit collectors

» From start until August 2010, stakeholders
(volunteers and DMI staff) contributed approximately
7,800 hours, an estimated value of $444,600.
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Go to
to learn about best
practices in energy
management on
farms, in processing

and in transportation.

Electricity and fuel together are responsible for more
than 35 percent of the carbon footprint of fluid milk —
and for the majority of emissions contributed by the
processing and transportation sectors of the value
chain. Reductions in electricity and fuel use often are

achieved by implementing best management practices.
Since costs are based on usage, savings are immediate.

Here are just a few examples.

Craig Stevens of Otsquago View Farms in Fort

Plains, New York, conducted an on-farm energy audit
to identify energy-saving opportunities that would
increase efficiency while reducing operating costs.
Stevens took the recommendations of the energy
assessment and made a large investment to install two
scroll compressors, a vacuum pump and a variable-
speed drive.

The adjustments resulted in an immediate reduction

in energy use of more than 13,000 kWh annually and a
savings of more than $1,500 in electricity bills. Stevens
expects a full return on investment in approximately
eight years, and during that time he will have saved
enough energy to have operated his farm for nearly
two years before the improvements.

Land O'Lakes, based in St. Paul, Minnesota, has cut
its energy use by seven percent thanks to a number
of energy-saving initiatives, including equipment and
facility enhancements. In 2009, the national farmer-
owned food and agricultural cooperative established
a companywide Energy Council, which set a goal to

SUSTAINABILITY
=) IN PRACTICE

reduce energy use per pound of product by 25
percent over a 10-year period using 2008 as a
baseline. The company expects to meet this goal
through energy awareness and education; equipment/
facility enhancements; consumption tracking and
adjustment; and the use of alternative and renewable
energy sources.

Ruan Transport Corporation in Des Moines, lowa,

has made strides in fuel efficiency by loading more
milk into shorter truck runs. Ruan recently reduced a
major client's transportation costs by four percent by
rerouting more than 80 percent of its milk to travel
less than 10 miles to its destination. Additional savings
have resulted from driver improvement techniques,
decreasing idling time at dairy farms and modifying
milk pump power levels.

Co-ops such as Dairy Farmers of America, Inc.,

and Michigan Milk Producers Association provide
assistance to members who are interested in
identifying energy-saving opportunities with an energy
audit of their farm. The audit process involves a phone
interview and a farm visit to collect data in order to
provide a thorough analysis of the farm's energy usage
and reduction opportunities.

Others, such as United Dairymen of Arizona (UDA),
are pursuing efficiency opportunities of their own. UDA
is implementing a series of short-term and long-term
efficiency projects expected to save the cooperative
more than $1 million annually.


http://usdairy.com
http://www.usdairy.com/Sustainability/Pages/Home.aspx

Cow of the Future

The project aims to identify opportunities to reduce enteric methane, the single largest
component of the dairy industry's carbon footprint, through feed improvements, natural
additives, genetic improvements and other innovations.

This project is inspiring significant cooperation from
universities throughout the world. We are optimistic
that there are viable strategies that, once identified
and implemented, could lead to a long-term reduction
in GHG emissions from dairy herds around the world.

Milestones

» Comprehensive Review of Research Studies -
completed mid-2010
We reviewed more than 125 cutting-edge studies to
identify the most promising areas of research.

» Establish a National Panel of Experts — to be
completed end of 2010
Comprising industry, academic and government
experts, this panel will be responsible for identifying
the most effective enteric methane reduction
opportunities for a dairy farm. A subset of this panel
will also work to establish a national research agenda
to meet 2020 goals.

» Implementation of Updated Research and Best
Practices — ongoing through 2020
As research continues to reveal the most promising

2020 Goal
» Reduce GHG emissions for fluid milk by 600,000
metric tons

» Increase business value by $20 to $250 million

best practices based on methane footprint reduction,
economic viability and scalability, we will disseminate
this information to dairy farmers across the country
for implementation.

depending on rate of feed efficiency, yield

. ! Meet the Team
improvements and adoption rate

This team has 50 members, including researchers
from top agricultural universities as well as the World
Wildlife Fund, Land O'Lakes and the USDA Agricultural
Research Service.

Team Report

Leading agricultural scientists and industry
researchers from around the world have performed
hundreds of studies to determine best and next
practices for reducing enteric emissions. Early in

the process, we began working with the U.S. Dairy
Forage Research Center, which helped to facilitate a
comprehensive review of research studies on enteric
emission reduction opportunities.

Team Captains: Dana Allen, Gar-Lin Dairy;
William Wailes, Head of Animal Sciences, Colorado
State University; Garth Boyd, Camco Global.

Funding
» From start until August 2010, stakeholders
(volunteers and DMI staff) contributed approximately

We are actively exploring funding opportunities 5417 hours, an estimated value of $178.750.

through various grants and are seeking a resource with
a focus on animal and/or ruminant nutrition to direct
the project and move ahead with the research. It is

our intent to create and publish a research agenda on
enteric methane research in collaboration with top-tier
animal scientists.
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Dairy Power

2020 Goal
» Construct methane digesters on 1300 farms

» Reduce GHG emissions for fluid milk by 1,800,000
metric tons

» Increase business value by $38 million

Team Report

Dairy Power has tremendous potential to deliver
environmental and economic benefits to the industry,
and we have made progress on several fronts. The
Dairy Power Summit, held in October 2009, resulted
in an action plan to accelerate adoption of methane
digesters in New York; other regions are exploring a
similar approach. One outcome of the summit was
the launch of the American Biogas Council, a formal
entity to manage policy issues affecting digester
development and incentives.

As a result of the memorandum of understanding
between the Innovation Center and USDA, USDA
appointed a staff liaison to work with the Innovation
Center and is working to streamline access to
programs that could help achieve our goals.

In 2010, we increased the GHG reduction potential
to account for the fossil fuel offset from energy
generation. The Innovation Center added a full-time
Project Director to the team in October 2010 and is
pursuing funding to maintain momentum.

Milestones

» Stakeholder Engagement Summit — 2009
With sponsorship from GE, 200 stakeholders set
goals and identified an action plan to accelerate
adoption of methane digesters in New York. Summit
attendees set a 2020 goal that 40 percent of all
manure from New York dairy farms will go through
the anaerobic digestion process.

P Facilitate Access to Resources and Financing —
2010-2011
Helping farmers secure access to information
and economic support is imperative. We will work
with USDA to connect farmers to tools and
resources, including AgSTAR; and explore innovative
financing vehicles, such as loan guarantees and tax-
exempt bonds.

The project addresses barriers to the adoption of methane digesters that capture methane
gas emitted from manure and turn it into a source of local renewable power.

» Research Cooperative Models — 2010
Work with rural electric cooperatives and dairy
cooperatives to explore cooperative models
that support digester-generated electricity and
connections to the nation’s power grid.

Meet the Team

This team includes nearly 100 members from leading
academic institutions such as Cornell University and
the University of California-Davis, the World Wildlife
Fund, Walmart, Dean Foods, Dairy Farmers of America,
National Milk Producers Federation and the USDA.

Team Captains: Mark Stoermann, Fair Oaks Farms;
Michael Flint, Flint Group; Bill Jorgenson, AGreen
Energy LLC; Shonodeep Modak, GE Energy

Funding
» $200,000 value of liaison provided by USDA

» From start until August 2010, stakeholders
(volunteers and DMI staff) contributed approximately
10,925 hours, an estimated value of $ 437,000.



Biogas Capture and Transport

The project assesses the viability of creating a pipeline to send digester-generated methane
to a central facility for processing and sale.

2020 Goal » Develop cooperative partnerships — to be determined
» See Dairy Power goals We will share the results from the pilot project with

farmers, along with input from utility requlators,
Team Report state governments and electricity companies. The
This project (formerly known as Dairy Underground) information will provide the decision-making support
is in pursuit of the same goals as Dairy Power. We farmers need to invest in methane digester systems
will begin with an evaluation of costs and operational and pipeline construction.

needs prior to the launch of a pilot project. We will
then evaluate several locations for a pilot study. We are  Meet the Team

pursuing funding to begin this work. This team includes more than 14 energy developers
. and supporters, including Cornell University, Waste

Milestones Management, Native Energy, Haubenschild Farms

» Conduct Economic Feasibility Assessment — 2011 and USDA.

Analyze the economics of pipeline construction and

biogas distribution to determine the right technology Team Captain: Bill Jorgenson, AGreen Energy LLC

and seller markets. Funding

» Develop Pilot Project — to be determined » From start until August 2010, stakeholders
Develop a biogas pipeline project among multiple (volunteers and DMI staff) contributed approximately
neighboring dairies with a minimum of a 500- 1,213 hours, an estimated value of $48,533.

head herd. The project will engage a qualified
engineering firm to provide guidance on methane
recovery options that are economically viable and
environmentally beneficial.
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Dairy Plant Smart

The project encourages identification and adoption of energy management best practices in
milk processing plants to reduce costs and GHG emissions.
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2020 Goal
» Reduce GHG emissions for fluid milk by more than
160,000 metric tons

» Reduce energy costs by $45 to $50 million
» Improve system reliability and operations cost control

Team Report

This project (formerly D-CREE) has already achieved
a number of quick wins. We collected a series of

case studies to help demonstrate examples of cost-
effective updates that can significantly reduce energy
expenditures (and GHG emissions) in the plant. We
shared the case studies via webinars and published
them on usdairy.com.

Helping to further our progress toward the goal

of becoming more energy-efficient in plants,

the Environmental Protection Agency (EPA) and
International Dairy Foods Association (IDFA) entered
into an agreement in 2010. So far, more than 30 dairy

processors have accepted the ENERGY STAR Challenge

to improve industrial efficiency and reduce in-plant
energy usage by at least 10 percent over five years.

We hope to have even more far-reaching impact in the
coming years.

Milestones

» Gather and Disseminate Best Practices and Case
Studies With Associated Economic Feasibility —
2009 and ongoing
The team provides plants with technical data and
examples of energy efficiency upgrades that have
been successful for other fluid milk processing
plants. These examples include identification of
critical control points for energy management.

» Encourage Processors to Set Individual Company-
Level Targets — 2010 and ongoing
Processors can use the case studies and
benchmarking tools to set appropriate energy
efficiency and GHG-reduction targets, and create
a customized roadmap for implementing energy
management projects in their plants.

» Develop a Validated Plant Process Simulation
Model — 2011
This model will provide the fluid milk industry with
high temperature, short time (HTST) processing and
ultra high temperature (UHT) plant performance
indices, benchmarks and industry statistics.
Researchers will develop the model, which will
then be used to help identify fluid milk plants with
the greatest potential for significant energy and
GHG reductions.

Meet the Team

This team has more than 75 team members, including
26 of the country’s largest milk processors; more
than 20 companies serving the industry in the areas
of packaging, cleaning and energy use; as well as
involvement from the U.S. Environmental Protection
Agency (EPA) and its ENERGY STAR program, the
USDA's Agricultural Research Service and researchers
from major universities.

Team Captains: Dr. Darin Nutter, Department of
Mechanical Engineering, University of Arkansas;
Peggy Tomasula, USDA/ARS/ERRC, Dairy and
Functional Foods Research Unit

Funding

» From start until August 2010, stakeholders
(volunteers and DMI staff) contributed approximately
31,200 hours, an estimated value of $1,216,800.



Next-Generation Cleaning

The project promotes identification and adoption of reduced-temperature cleaning
technologies that have potential to reduce costs and GHG emissions for processors.

2020 Goal
» Reduce GHG emissions for fluid milk by nearly
65,000 metric tons

» Reduce energy use by 15 percent for average savings
of nearly $40,000 per plant and total industry
savings of nearly $12 million

Team Report

We've had tremendous participation in this project,
with many dairy processors involved in pilot tests of
new reduced temperature clean-in-place technology.
Early indications are excellent. Recently completed
pilots experienced a 40 to 50 percent energy
reduction via lowered water temperature. The team
is currently investigating alternatives to the program
that has already been tested.

Milestones

» Pilot Tests of Reduced-Temperature Technologies —
2010-2011
We conducted pilot tests, and initial results
indicate a 40 to 50 percent energy reduction in
cleaning (5 to 15 percent of total energy) by lowering
the temperature.

» Modeling of Dairy Plant Energy — 2011
We will model a typical milk plant’'s energy usage
to determine the carbon footprint of a single plant.
This will give a baseline for measuring the impact
of a reduced-temperature cleaning system.

» Conduct Feasibility Assessments — 2011
We will meter energy use and cost savings of a
next-generation cleaning system and compare
that to traditional cleaning methods. We will share
results with processors to demonstrate the value of
adopting a reduced-temperature cleaning system.

Meet the Team

This team includes 15 team members who are
exploring the potential application of next-generation
cleaning, including International Dairy Foods
Association (IDFA), General Mills, Ecolab, Tetra Pak,
HP Hood LLC, LALA USA, Prairie Farms, Solution
Dynamics, Leprino Foods and Grassland Dairy Products.

Team Captain: Howard Depoy, LALA USA

Funding

» From start until August 2010, stakeholders
(volunteers and DMI staff) contributed approximately
9,100 hours, an estimated value of $354,900.
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Next-Generation Processing: UV

2020 Goal
» Reduce GHG emissions for fluid milk by nearly
285,000 metric tons

» Reduce energy costs by $30 to $35 million

Team Report

We got under way almost immediately with active
participation and financial support. Extensive testing
(including microbial and food safety) in the lab is
complete and we are moving into the final stages of
sensory and shelf life testing before commercialization.
Because of possible additional food defense benefits,
and as a result of guidance by the U.S. Food and Drug
Administration (FDA), the team is pursuing the use of
UV illumination as an adjunct to heat pasteurization.
It's our goal to have dairy products using this new
approach on supermarket shelves in 2011.

Milestones

» Microbiological Testing — complete
The results of microbiological testing demonstrate
the ability of this approach to reduce micro-
organisms to a level unlikely to present a public
health risk under normal conditions.

» Pursue Amendment of the Pasteurized Milk
Ordinance — 201
We will present a proposal to use UV illumination
as an adjunct to pasteurization at the National
Conference on Interstate Milk Shipments (NCIMS)
in early 2011. If approved, the Pasteurized Milk
Ordinance (PMO) will be amended to allow for test
pilots in commercial facilities.

» Develop Test Pilot of UV Illlumination — 2011
and beyond
If approved, UV illumination as an adjunct to
pasteurization will be included in the PMO, and pilots
to evaluate quality, taste and environmental impact
under commercial conditions will be allowed. GHG
reduction potential will also be re-evaluated due to
the project’s change in scope.

The project explores UV illumination as an adjunct to pasteurization to produce safe,
nutritious, great-tasting milk products.

Meet the Team

This team has more than 35 leading international
organizations, including the University of California-
Davis, California Polytechnic State University,
SurePure, Dairy Innovation Australia Limited, Dean
Foods, LALA USA and Walmart.

Team Captain: Dr. Gail Barnes, Innovation Center for
U.S. Dairy

Funding
» SurePure has invested $500,000

» From start until August 2010, stakeholders
(volunteers and DMI staff) contributed approximately
9,100 hours, an estimated value of $282,100.



Processing and Packaging Life Cycle Assessment

2020 Goal
» Develop science-based data for improved
decision-making

Team Report

The environmental impact of packaged milk is about
more than just the container. It includes the complete
dairy delivery system, spanning the production of the
packaging material through processing to product
consumption and disposal of packaging by the consumer.

This project (formerly named Dairy Delivers Systems)
will examine the GHG emissions for white, value-added
milks and coffee creamers across usage occasions (in-
home and on-the-go), pack sizes (gallon configurations
to single-serve) and methods of distribution (chilled
and ambient). We launched the study in 2009 and will
complete it in 2011.

Milestones

» Packaging and Processing Life Cycle Inventory
(LCI) Data Collection and Analysis — 2010-2011
Collect and compile data on inputs (resources and
intermediate products) and outputs (emissions,
wastes) for all the processes in the fluid milk
packaging and processing system.

» Review and Publication of Findings — 2011
We will compile key findings and have them
reviewed by researchers and the LCA Packaging and
Processing team.

» Share LCA Findings, Identify Opportunities — 2012
We will share the LCA findings with stakeholders
including processors, packaging material
manufacturers and retailers to benchmark
environmental impact and drive innovations based
on sound science.

The project assesses the environmental impact of existing and emerging packaging formats
and associated processing technologies for fluid milk products, helping identify areas for
improvement and innovation.

Meet the Team

This team has more than 50 members, including the
University of Arkansas, Michigan State University,
Dean Foods, Tetra Pak and Walmart.

Team Captain: Dr. Gail Barnes, Innovation Center for
U.S. Dairy

Funding

» This project is funded by dairy farmers as part of the
development of scientific research on environmental
impact; data will be provided by processors and
packaging companies.

» From start until August 2010, stakeholders
(volunteers and DMI staff) contributed approximately
20,800 hours, an estimated value of $811,200.
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Dairy Fleet Smart

The goal of Dairy Fleet Smart is to accelerate adoption of
transportation and distribution best practices that reduce
fuel consumption, costs and GHG emissions.
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2020 Goal

» Reduce GHG emissions for fluid milk by more than
542,000 metric tons

» Reduce fuel costs by nearly $58 million

» Trucker payback: approximately one year, depending
on fuel cost and usage

Team Report

We have invested a lot of time communicating to
the industry about the economic and environmental
benefits of driving efficiency in our industry. We
collected and shared best practices. We have seen
more companies implementing changes to driver
behaviors and routes. They are also finding ways

to reduce idling time to cut fuel expenses and the
industry's carbon footprint.

We are also working with EPA's SmartWay program,
which provides tools and resources for increasing fuel
efficiency. We continue to encourage dairy companies
and cooperatives to take advantage of the program
by joining as an Affiliate or Transport Partner.

Milestones

» Industry Analysis of Fuel-Savings Initiatives — 2010
We will meet with processors and transportation
companies to understand fuel savings achieved
with their efficiency programs, as well as consider
technologies and practices of SmartWay Program
and electronic on-board recorders.

» Apply SmartWay Initiatives to Dairy Trips — 2011
We will determine the most effective way to combine
SmartWay Program innovations and electronic on-
board recorders (EOBRs) with current dairy trucking
industry fuel-efficiency practices.

» Create and Implement Dairy Industry Outreach
Program — 2011
We will develop and disseminate dairy-specific tools
and guidelines to processors and transportation
companies, including case studies on refrigeration
technologies, driver best practices and aerodynamics.

Meet the Team

This team has more than 16 academic institutions,
government agencies and industry organizations,
including the University of Arkansas, EPA, Darigold,
Inc., Dairy Farmers of America, HP Hood LLC and Ruan
Transport Corporation.

Team Captains: Jim Mulvenna, Ruan Transport
Corporation; Dave Crowley, HP Hood LLC

Funding

» From start until August 2010, stakeholders
(volunteers and DMI staff) contributed approximately
4,160 hours, an estimated value of $170,560.



Other Sustainability Projects

The success of our effort begins with a commitment
to understand and measure. This is enabled by our
collaboration with a lengthy list of experts, including
the Applied Sustainability Center, Field to Market,
the Sustainability Consortium, Sustainable Food Lab,
Manomet Center for Conservation Sciences and the
University of Notre Dame, among many others. Here
are some examples:

Consumer Insights. In late 2009 to early 2010, the
Innovation Center commissioned a study by the
Natural Marketing Institute (NMI) to understand
whether, and to what extent, consumers’ sustainability
and environmental concerns would impact milk and
dairy consumption.

Through qualitative and guantitative studies, we
learned that consumers, including frequent milk
users (people who drink milk at least once per day),
are becoming more concerned with their personal
impact on the environment. The general population
is changing how and what they buy, and how

they dispose of products in order to lead a more
environmentally friendly lifestyle.?® In fact:

> 62 percent of frequent milk users have some concern
about environmental issues, along with health.

» 34 percent of frequent milk users are very interested
in an environmentally friendly version of milk.

Consumers want to believe that dairy products can be
part of a lifestyle that promotes health and nutrition,
benefits communities and protects the environment.

Most importantly, this initial research shows that

if consumers believe dairy is not only nutritious,
good-tasting and delivered at a good value, but also
environmentally friendly, then their consumption could
increase. Additional studies will attempt to quantify the
consumption opportunity.

Vital Capital Index and Toolkit. The sustainability team
partnered with Manomet Center for Conservation
Sciences to develop a practical tool to help dairy
farmers understand agricultural stewardship across
the three pillars of sustainability and to communicate
their stewardship to their stakeholders and supply chain.

The tool can be used by dairy farmers to help assess
what sustainability means to them on their own farm,
identify and implement changes appropriate to their
farm and track efforts over time. In its current draft
form, it is made up of 40 field-tested, science-based,
practical indicators developed in consultation with
farmers and a broad range of other stakeholders,
including non-agriculture landowners, agriculture land
conservation organizations, citizens, land use planners
and labor organizations. This index will be used as a
communication and engagement tool.

Measuring Employee Engagement. We are currently
partnering with the University of Notre Dame to
conduct a research study to measure the effects of an
organization's sustainability initiatives on employee
engagement and morale. Together, these organizations
are conducting a survey of employee attitudes towards
sustainability among dairy supply chain organizations
to look for a link between employee perceptions

of their companies’ sustainability efforts and the
employees' performance.

By partnering in this study, the Innovation Center aims
to understand the potential for sustainability efforts
to reduce costs, increase profitability and improve
revenue through better employee performance.

Massachusetts Institute of Technology (MIT) Case
Study. In order to gain insight into the strengths and
weaknesses of the process we have followed, the
Innovation Center is working with the MIT Sloan School
of Management to develop a case study of the U.S.
Dairy Sustainability Commitment. Interviews with our
stakeholders and leaders will be conducted, and we
will analyze performance indicators. We hope this will
also expose a wider audience of management students
and industry leaders to the work we are doing and the
stand we have taken for sustainability.
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Financial Support

From the start, our work has been guided by the contributions of stakeholders from across the industry — from
farm to retail — as well as academics, suppliers, scientists and experts from governmental and nongovernmental
(NGO) organizations. These contributions have been in the form of expertise, time, money and in-kind services.

Between 2007 and 2010, U.S. dairy farmers invested approximately $18 million to launch the U.S. Dairy
Sustainability Commitment, covering initial costs of research, strategic planning and project development.

During that same period, stakeholders (both volunteers and staff) contributed well over 100,000 hours of
time and expertise to the GHG projects and other sustainability projects, a value of nearly $5 million. For more
information, see the Stakeholder Engagement and Partnership section.

Fundraising efforts began in 2010. We continue to seek additional funding to sustain our progress.

Funds Raised: January-August 2010 Start Date

Grants

Walton Family Foundation Grant June 2010 Farm Smart S 250,000
USDA-NRCS-CIG Grant August 2010 Farm Energy 225,000
USDA-NIFA Planning Grant October 2010 Farm Smart 50,000
Grants Subtotal $ 525,000

Partnerships

USDA-NRCS Contribution Agreement + Liaison April 2010 Farm Energy S 400,000
WWEF Partnership and Shared Staff Person March 2010 General 100,000
USDA-RD Liaison July 2010 Dairy Power 200,000
Partnership Subtotal $ 700,000

Innovation Center Board

Board Member Contributions General S 211,000
Board Subtotal $ 211,000

TOTAL $1,436,000



Get Involved: Participate in Current GHG Projects

To find out what your dairy farm or business can do to reduce environmental impact and improve the bottom line,

check out these resources:

Farm energy efficiency

Plant energy efficiency

Fleet energy efficiency

Reducing enteric emissions

The business case for
dairy farm anaerobic
digester systems

Next generation cleaning
in plants

GET INVOLVED

For a map of cost share energy audits and other information about farm energy
efficiency, go to http://www.usdairy.com/Sustainability/GHGReduction/Projects/Pages/
FarmEnergyEfficiency.aspx.

Read about energy best practices in this guide provided by EnSave: http://www.usdairy.com/
Sustainability/BestPractices/Documents/BestPracticesEnergyEfficiencyGuide.pdf and for
more information, go to www.ensave.com.

Contact your local utility on programs they may have to offset the costs of audits and
or retrofit equipment.

Contact your local Natural Resources Conservation Service field office to learn about
cost-share opportunities now available.

For case studies about reducing energy use in plants, go to
http://www.usdairy.com/Sustainability/GHGReduction/Pages/BestPractices.aspx.

Watch for more case studies and a new best practices guide coming soon to
usdairy.com/sustainability.

Join the IDFA sponsored “Dairy ENERGY STAR Challenge for Industry.”
Applications are available at usdairy.com/sustainability and additional information is
at http://www.idfa.org/files/Challengelndustry.pdf.

Read about energy best practices in this guide provided by the EPA:
http://www.usdairy.com/Sustainability/GHGReduction/Pages/BestPractices.aspx.

Maximize your fuel reduction by becoming an EPA SmartWay Affiliate or Transport Partner;
learn more at http://www.epa.gov/smartwaylogistics/.

What is EPA SmartWay Partnership all about? Follow this link to
“Frequently Asked Questions" about SmartWay.
http://www.epa.gov/smartway/transport/documents/fags/fags.pdf

Watch for the Innovation Center's Research Agenda to be published in early 2011.

Join us at the Environment Symposium at the ADSA-ASAS Joint Annual Meeting
July 10-14 in New Orleans; learn more at http://adsa.asas.org/meetings/2011.

Contact AgSTAR for a free screening to determine if anaerobic digestion
is feasible on your farm.
http://www.epa.gov/agstar/tools/project-dev/index.html

Check out the AgSTAR Funding Database for state, federal and private funding opportunities
for anaerobic digestion projects.
http://www.epa.gov/agstar/tools/funding/index.html

DSIRE is a comprehensive source of information on state, local, utility and federal incentives
that promote renewable energy and energy efficiency.
http://www.dsireusa.org

Watch for information about the pilot programs being tested now.

Visit usdairy.com/sustainability to sign up for Dairy Sustainability News,

a periodic e-newsletter; to endorse our commitment; or to share your story.
To contact us, email innovationcenter@usdairy.com.
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Charting a Bold Path Forward
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Over the coming months and years, the U.S. dairy industry is committed to working
together to create a sustainable future.

As we move forward with this unprecedented industrywide sustainability initiative, we will continue to seek out
the stakeholders and industry-leading researchers to collaborate on identifying and implementing innovative
sustainability practices.

At the same time, we will continue our efforts to build and sustain a strong Sustainability Council to ensure
that we have an industrywide perspective that encourages an inclusive voice from dairy farmers, processors,
manufacturers, distributors, retailers and others throughout the dairy supply chain. And we will work diligently
to ensure additional involvement from thought leaders across the broad environmental community.

Beyond our initial focus on GHG reduction, we recognize that the dairy industry faces other challenges and
opportunities in the economic, environmental and social areas. As a result, we will continue to expand our scope
to drive innovations across additional aspects of sustainability.

To get involved or learn more, please contact innovationcenter@usdairy.com.

We welcome your feedback.
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Dennis Haubenschild is a longtime proponent of

sustainability. If you ask him, he'll tell you that he
began striving for "Earth-neutral farming,” as he
calls it, back in the 1970s.

He has a saying that "It only becomes waste if you
waste it," and he's taken that philosophy to heart in
the operation of Haubenschild Farms in Minnesota, of
which he is president and owner. The state-of-the-art
methane digester at Haubenschild Farms produces
enough energy to run the entire dairy and 70
additional homes.

The farm is currently working with the University of
Minnesota to develop a prototype for a hydrogen fuel
cell technology system. They hope to find ways to fuel
the farm's tractors by using hydrogen fuel cells made
with biogas from the farm’s digester.

The digester isn't the only sustainable practice in use
at Haubenschild Farms. All water is used twice, and
variable-speed pumps are employed as well. The farm
also was the first to sell carbon credits on the Chicago
Climate Exchange. Haubenschild believes a dairy

of any size can put these practices into place — and
that agriculture has the potential to supply up to 40
percent of U.S. energy.

The farm also

was the first to
sell carbon credits
on the Chicago

Climate Exchange.

Haubenschild was recognized by the International
Dairy Foods Association (IDFA) for his progress in
sustainability and renewable energy when he was
named 2010 Innovative Dairy Farmer of the Year
during the IDFA Dairy Forum. The award recognizes
U.S. dairy producers who apply creativity, excellence
and forward thinking to achieve greater on-farm
productivity and improved milk marketing.

“Dennis Haubenschild is an innovative leader, a friend
to the environment and a steward of the industry
who uses education and experience to teach others,”
says Greg Steele, vice president of Agribusiness
Capital for AgStar Financial Services, who nominated
Haubenschild for the award.


http://www.usdairy.com/Sustainability/Pages/Home.aspx

Imagine ‘Dairyville 2020’

Dairyville is a biofuel-driven community committed to reducing its environmental footprint. Energy produced
on farms is consumed locally, generating revenue for the dairy industry, jobs in the community, electricity for
buildings and a more sustainable lifestyle for all.
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SECTION 5

he goal of strengthening our economic,

environmental and social sustainability is not

an easy task. It cannot be done by one farm or

by one cooperative or even by one segment
of our value chain. We need to work together as an
industry and include multiple viewpoints in order to
improve how we do business.

Today, more than 500 stakeholders and leaders from
across the dairy industry — as well as thought leaders
from universities, financial institutions, associations
and government and nongovernment organizations -
have joined forces to help the U.S. dairy industry reach
our sustainability goals.

As we move forward, stakeholders involved in the
sustainability initiative are volunteering their time
and critical thinking to move our sustainability
projects forward. From 2007 until August 31, 2010, it
is estimated that these dedicated stakeholders have
contributed a staggering 116,217 hours of time to

the sustainability commitment — which amounts to
nearly 15,000 working days, with a conservative value
approaching $5 million.*

*The total value is calculated by using the May 2009 National Occupational Employment and Wages Estimate (bls.gov).

More than 500 stakeholders from 300 organizations are involved

in the U.S. Dairy Sustainability Commitment.

Producers/Milk Cooperatives
Processors

Academics

Government

Energy-Related

Consultants

Agricultural Equipment Suppliers
NGOs

Trade Associations

Retailers

Packagers

Distributors

0% 2% 4% 6% 8% 10% 12% 14% 16% 18% 20%

The table shows stakeholders who are working on the GHG reduction projects as well as those serving on the Innovation
Center Board, the Sustainability Council, and the Common Voice communications team.
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The Power of Partnerships

The Innovation Center seeks out strategic partnerships
with key organizations that share our goal of advancing
sustainability in the dairy industry. The Innovation
Center can leverage their expertise in creating our
overall strategy. Sustainability partners include:

» World Wildlife Fund (WWF). WWF has been part
of the sustainability initiative since the beginning
and has maintained a formal partnership with
the Innovation Center since both organizations
signed a memorandum of understanding in the first
guarter of 2009. The partnership has since included
WWF's participation on the Innovation Center's
Sustainability Council and recently resulted in the
WWEF sharing an experienced staff person dedicated
to helping the Innovation Center tap into WWF
expertise and advice on research, management
practices and outreach for all Innovation Center
initiatives, both on-farm and beyond the farm.

» USDA. On December 15, 2009, the USDA recognized
the work of dairy producers and the entire industry
with a memorandum of understanding. In it, the
USDA and the Innovation Center for U.S. Dairy
agreed to work jointly in support of the U.S. dairy
industry’'s goal to reduce GHG emissions by 25
percent over the next decade. Together, we have
identified various projects that can help the dairy
industry achieve those GHG reduction goals and
increase financial and environmental sustainability.

» Manomet Center for Conservation Sciences.
Manomet Center for Conservation Sciences is a
well-established nonprofit organization working to
create a sustainable planet. The center is dedicated
to conserving natural resources through research
and collaboration. The sustainability team partnered
with Manomet to create the Vital Capital Index
and Toolkit, a tool to help dairy farmers identify
opportunities for improving agricultural stewardship
and to communicate their stewardship to their
stakeholders and supply chain.

USDA Partnership Delivers

Positive Results

In December 2009, the Innovation Center for U.S. Dairy
became the first agricultural group to sign a sustainability-
focused memorandum of understanding (MOU) with
the U.S. Department of Agriculture (USDA). One year
later, that partnership is helping dairy producers

across the country manage resources more efficiently.
Developments since the signing of the MOU include:

» A $50,000 planning grant was awarded for the Farm
Smart project.

» A $200,000 contribution agreement from USDA will
help farmers gain information and access to on-farm
energy audits and energy conservation practices.

» Twenty-one awards for anaerobic digesters for dairies
were granted in fiscal year 2010.

» Natural Resources Conservation Service launched an
energy efficiency pilot program in 22 states. $2 million
was made available to U.S. dairy and other livestock
producers to cover the cost of approximately 1,000
energy evaluations; more than 200 producer energy
evaluations were conducted in fiscal year 2010.

» $450,000 was committed to dairy processor research
needs through the Dairy Plant Smart project.

» Through a new Farm Service Agency conservation
loan program, producers are eligible for either a
$300,000 direct loan or a guaranteed loan of up
to $1.1 million to finance activities such as energy
conservation and manure management strategies.

» Through a new Biomass Crop Assistance Program,
matching grants of up to $45 per ton may be available
for producers to offset costs of delivering plant
feedstock to a digester facility.

» Rural Development is providing up to $50,000 per
facility to conduct economic feasibility studies on
manure digesters.
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Alliances

The Innovation Center partners with other
organizations and academia with specific areas of
expertise, including the following:

> Field to Market, the Keystone Alliance for
Sustainable Agriculture, is a collaborative group
of grower organizations, agribusinesses, food and
retail organizations, conservation organizations,
universities and agencies, which are working to
create opportunities across the agricultural supply
chain for continuous improvements in productivity,
environmental quality and human well-being.
The group is developing indicators to estimate
the environmental, economic, social and health
outcomes of agriculture in the United States. The
Innovation Center for U.S. Dairy is partnering with
Field to Market to share findings and coordinate
efforts to reduce the GHG emissions of the crops
grown to feed dairy cows.

» Sustainable Food Lab is a consortium of business,

nonprofit and public organizations working together
to accelerate the shift toward sustainability and to
develop tools and resources that help farmers improve
their sustainability practices. Together, the Innovation
Center and the Sustainable Food Lab are working to
bring together the various stakeholders involved in
improving the sustainability of the food system.

The Sustainability Consortium (TSC) is an
independent organization, administered by the
Global Institute of Sustainability of the University

of Arizona and the Applied Sustainability Center

of the University of Arkansas. Members include
global companies, universities and nongovernment
organizations working to build a scientific foundation
that drives innovation to improve consumer product
sustainability through all stages of a product’s life
cycle. The Innovation Center is a steering committee
member and involved in various TSC working groups.

Achieving More Through Partnerships

Our approach to enact system-wide change based on sound science and pre-
competitive collaboration is unigue. Because the whole system is involved, our
commitment extends from goal-making and action-planning to measurement

and implementation.

Working together ensures that our action plans are focused on projects that
stakeholders want to help create individually, in partnerships and as a whole.

People work on what they have the most a passion about and believe will make
a positive difference.

As part of its own commitment to sustainability, DeLaval — a leading supplier to
dairy farmers — made a contribution in support of the partnership between the
Innovation Center for U.S. Dairy and the World Wildlife Fund.

“DelLaval welcomes the opportunity to work with the Innovation Center for U.S.
Dairy and to assist with the entire U.S. dairy industry to address environmental
challenges and opportunities. This includes recognition of the progress that
has already been made, not least by dairy farmers throughout the country,
and encouragement for new research, products, services and management
techniques. To achieve more, we recognize the need to engage organizations
outside of the industry and are therefore proud to support this cooperation
between the dairy industry and WWF."

—-Dr. Wyatt Smith, General Manager, DelLaval



“The Innovation Center is a tremendous value to the industry because it’s
solving problems that can best be solved collectively. We are committed
to a bright future for dairy, providing healthy products, healthy businesses
and a healthy planet to future generations.”

—Paul Rovey, Chairman, Dairy Management Incorporated and dairy farmer, Glendale, Arizona
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he Innovation Center for U.S. Dairy was
created in 2008 when Dairy Management
Inc. (DMI), the National Milk Producers

Federation (NMPF) and the International Dairy

Foods Association (IDFA) recognized the need for the
industry to collaborate to increase sales of milk and
milk products.

Today, the Innovation Center aligns the collective

resources of the industry to offer consumers nutritious

dairy products and promote the health of people,
communities, the planet and the industry. The
Innovation Center is focused on a pre-competitive
collaborative approach to:

Overcoming barriers to innovation
Identifying a competitive advantage for dairy
Increasing category sales

Driving demand for dairy and dairy-based products

Mission

Leadership

The Innovation Center board of directors includes

31 leaders from 30 key U.S. producer organizations,
dairy cooperatives, processors, manufacturers and
brands. The board'’s leadership and commitment

to sustainability is a way for the dairy industry to
continue to build on our positive environmental story
in order to promote and protect dairy.

The Innovation Center is supported and staffed

by DMI — the nonprofit domestic and international
planning and management organization responsible
for increasing sales of and demand for U.S.-produced
dairy products and ingredients on behalf of America's
dairy producers. DMl manages the American Dairy
Association, National Dairy Council, U.S. Dairy Export
Council and the U.S. dairy check-off program, which
supports milk producers in marketing their products.

Commitment to Innovation

The right products...in the right place...at the right
time...in the right way. Through the Innovation Center,
the entire dairy industry is working together to offer
consumers the dairy products they want — when and
where they want them.

We are committed to serve as a catalyst for innovation
in the dairy industry — with a focus on turning

insights into innovation. We are also committed to
using comprehensive research and testing to better
understand the needs of consumers — of varying ages,
genders and lifestyles —and responding with dairy
products that satisfy those needs.



Commitment to Science

The Innovation Center values science as the
foundation of our commitment to innovation. Peer-
reviewed scientific research grounds decisions, informs
the development of best management practices and
helps establish goals and measure accomplishments
for every segment of the dairy value chain.

In July 2010, the Innovation Center for U.S. Dairy
formed the Dairy Research Institute™, a 501(c)(3)
non-profit organization whose goal is to strengthen
the dairy industry’s access to and investment in the
technical research needed to drive demand for dairy
products and ingredients, globally. The institute brings
together leadership from across the dairy industry,
scientific community, academics, government and
other organizations to plan and fund leading-edge
dairy research in three key priority areas: nutrition
science, product development and sustainability.

Operating Committees

The Innovation Center has formed five Operating
Committees to address critical issues and
opportunities in the U.S. dairy industry:

» Health and Wellness — bringing the entire industry
together to focus on ways to ensure the future
health of the nation

» Research and Insights — helping the dairy industry
understand what consumers want and providing
the knowledge and tools needed for innovation by
dairy brands

» Sustainability — building a foundation of science
to help us tell the story of our longstanding
commitment to the environment.

» Consumer Confidence — protecting and promoting

dairy’'s value and wholesomeness in the marketplace.

» Globalization — working to better understand the
global dairy landscape so that the U.S. dairy industry
can meet the needs of consumers worldwide.

Sustainability Council

The Sustainability Council is a leadership team of
producers, processors, manufacturers, retailers
and dairy industry experts from non-governmental
organizations and academic institutions.

The Council convened for the first time in early 2008,
and it meets monthly (by phone or in person) to
shape vision and goals, shepherd the sustainability
process and plan the next steps for the U.S. Dairy
Sustainability Commitment.

From the beginning, the Council has modeled a

new way of working together pre-competitively to
encourage innovation in the sustainability area. The
Council also works to inspire teams of dairy industry
experts who volunteer valuable time and resources to
develop and implement actionable plans.

53



54

Common Voice

A top priority for the industry is to increase awareness
of the longstanding heritage of environmental
stewardship that the dairy industry has earned, as well
as our commitment to the future.

The Innovation Center Common Voice team is a
network of several hundred dairy communicators

who have a shared goal to communicate actionable,
relevant information from the Innovation Center

with a common voice in order to help individual
companies and the U.S. dairy industry succeed both
domestically and internationally. We have shared news
and information about the U.S. Dairy Sustainability
Commitment through this network since it was
formed in 2010.

The Sustainability Common Voice team is an
industrywide team that works together to tell our
sustainability story and open doors to dialogue and
engagement. This report is one part of a broader set
of publications and outreach activities, including:

» Sustainability in Practice, a story book that
highlights best practices throughout the value chain

» Our website, usdairy.com/Sustainability, which
features background information, case studies and
communication tools

» The U.S. Dairy Video Channel on youtube.com/
USDairyVideo, which includes speeches, interviews
and presentations

» Media relations, which has resulted in more than
10,000 articles or mentions in online or print articles
or blogs, primarily in dairy industry, agriculture and
environmental news media

» Presentations and exhibits at key dairy events


http://www.usdairy.com/Sustainability/Pages/home.aspx
http://www.usdairy.com/Sustainability/Pages/Home.aspx
http://www.youtube.com/usdairyvideo
http://www.youtube.com/usdairyvideo




SECTION 7

Innovation Center Board of Directors

Anderson Erickson Dairy

Associated Milk Producers
Inc.

California Dairies, Inc.
Dairy Farmers of America
Dairylea Cooperative Inc.
Dairylea/DMS

Darigold, Inc.

Davisco Foods

Dean Foods

Foremost Farms USA
Glanbia USA/Nutritionals
Hilmar Cheese Company
Hilmar Ingredients

HP Hood LLC

International Dairy Foods
Association (IDFA)

Kraft Foods, Inc.

LALA USA
Land O'Lakes
Leprino Foods

Maryland & Virginia Milk
Producers Association

Michigan Milk Producers
Association

MilkPEP

National Milk Producers
Federation

Prairie Farms Dairy
Schreiber Foods Inc.

Select Milk Producers
Shamrock Farms

Swiss Valley Farms

United Dairymen of Arizona
U.S. Dairy Export Council

Sustainability Council

Cooperatives

Agri-Mark, Inc./Cabot
Creamery Cooperative

Dairy Farmers of America

Dairylea Cooperative, Inc.

Land O'Lakes

Select Milk Producers

United Dairymen of Arizona

Upstate Niagara
Cooperative, Inc.

Producers

Clauss Dairy Farms

Fair Oaks Farms

Foster Brothers Farm

Gar-Lin Dairy Farm

Graywood Farm

Green Meadow Farms

Haubenschild Farms Inc.
Nobis Dairy Farms
Spruce Haven Farm
Processors and
Manufacturers
Byrne Dairy
Darigold Inc.

Dean Foods

HP Hood LLC
General Mills Inc.
Glanbia USA

Kraft Foods, Inc.
LALA USA
Oakhurst Dairy
Prairie Farms Dairy
Shamrock Farms

Stonyfield Farm
The Dannon Company, Inc.

Retailers
The Kroger Co.
Walmart

Non-Governmental
Organizations

Manomet Center for
Conservation Sciences

World Wildlife Fund

Other Organizations

American Feed Industry
Association

Applied Sustainability Center,
University of Arkansas

California Milk Advisory
Board

Cornell University

Dairy Management Inc.
Delaval, Inc.

Food Marketing Institute
Idaho Dairymen’s Association

International Dairy Foods
Association (IDFA)

National Council of Farmer
Cooperatives

National Milk Producers
Federation

Ruan Transport Corporation
Technomic, Inc.

United States Department
of Agriculture

Western United Dairymen

Common Voice Team

California Milk Advisory
Board
Dairy Management Inc.

Dairy MAX
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Graywood Farm

International Dairy Foods
Association (IDFA)

MilkPEP

National Milk Producers
Federation

Southwest Dairy Museum

Watson Mulhern
Communications

Wisconsin Milk Marketing
Board, Inc.



FARM SMART: Sara Marie Taylor 4H Youth | Carrol Campbell American Farmers for the Advancement and Conservation of Technology (AFACT)
| Anita Zurbrugg American Farmland Trust | William Salas Applied Geosolutions LLC. | Mike Faupel Applied Sustainability Center | Gregory
Ledbetter C Bar M Dairy | Ying Wang Dairy Management Inc. | Jude Capper Department of Animal Science Washington State University | Eileen
McLellan Environmental Defense Fund | Melissa Freitas FFA Youth | Stephanie Nussbaum FFA Youth | Leonard Polzin FFA Youth | Howard
Straub Grazing Lands Conservation Initiative | John Gould HAR-GO Farms | Robert Rydzewski McArthur Farms Inc. | David Beede Michigan
State University Dept. of Animal Science | Marty Heller Michigan State University Dept. of Animal Science | Wendy Powers Michigan State
University Dept. of Animal Science | Michael Doane Monsanto | Jerry Hillard Nationwide Agribusiness Insurance | Margo Hale NCAT/ATTRA
| Ken Nobis Nobis Dairy Farms | Ron Morrow NRCS | Wendy Fulwider Organic Valley | Anne Asselin Purdue University | Bill Bogan Purdue
University | Al Heber Purdue University | Jon Dettling Quantis | Dave Forgey River-View Farm | Ed Henderson Southeast Milk | Richard Crawford
Southwest Missouri Agricultural Research Center | Doug Young Spruce Haven Farm | Bill Stouder Stouder Holsteins | Ashley Boren Sustainable
Conservation | Hal Hamilton Sustainable Food Lab | Dirk Young Twin Birch Dairy | Marty Matlock University of Arkansas | Greg Thoma University
of Arkansas | Frank Mitloehner University of California Davis | Andrew Henderson University of Michigan | Olivier Jolliet University of Michigan
| Shaun Kennedy University of Minnesota | Changsheng Li University of New Hampshire | Mike Hubbs USDA | Alfonso Leal USDA | Neal
Martin USDA-ARS U.S. Dairy Forage Research Center Madison Wisconsin | Alan Rotz USDA-ARS-Pasture Systems and Watershed Management
Research Unit; Penn State University | Salvador Salinas USDA-NRCS | Bryan Weech World Wildlife Fund | Alisha Staggs World Wildlife Fund |
FARM ENERGY: Keith Epperson American Feed Industry Association | John Jewel Dairy Farmers of America | Wyatt Smith DeLaval | Jan Agri
DelLaval International AV | Amelia Gulkis Ensave | Craig Metz Ensave | Suzy Friedman Environmental Defense Fund | Steve Graybeal Graywood
Farm | Roger Ballentine Green Strategies Inc. | Rebecca Macleod USDA NRCS | Andrea Clarke WDC | Bryan Weech World Wildlife Fund | DAIRY
POWER: Bill Jorgenson AGreen Energy LLC | Jeffrey Frost AgRefresh | Patrick Wood AgRefresh | Tom Shephard Agri-Edge Development |
Douglas DiMento Agri-Mark | Randall Beckie Anderson Kill & Olick | David Albers BioEnergy Solutions | Richard Mattocks Biothane Corp. |
Ryan Young Blu Skye Sustainability Consulting | Kamar Zadeh Blue Electron | Garth Boyd Camco | Craig Maetzold Cargill | Bob Joblin Cenergy
USA Inc. | David Dunn Central Vermont Public Service Corporation | Kimberly Clauss Clauss Dairy Farms | Porter Little CoBank | Jeff Potent
Columbia University | Curt Gooch Cornell University | David Darr Dairy Farmers of America | Jackie Klippenstein Dairy Farmers of America |
Erin Fitzgerald Dairy Management Inc. | Robert Madeja Dairy Management Inc. | Don Schriver Dairy Management Inc. | Leon Graves Dairylea
Cooperative Inc. | Steve Rowe Darigold Inc. | Chip Jones Dean Foods | Tom Dorr Dorr Consulting | Paul Schneider EcoCombustion Energy
Systems | Erin Birgfeld EPA - AgSTAR | Jack Martin EPA - AgSTAR | Kurt Roos EPA - AgSTAR | Chris Voell EPA - AgSTAR | Mark Stoermann
Fair Oaks Farms | Scott Kleckner FC Stone | John Fiscalini Fiscalini Farms & Cheese | Michael Flint Flint Group | Robert Foster Foster Brothers
Farm | Todd Vernon GE Energy | Shonodeep Modak GE Energy Global Marketing | Stephen Dvorak GHD Inc. | Melissa VanOrnum GHD Inc. |
Steve Graybeal Graywood Farm | Roger Ballentine Green Strategies Inc. | David Belcher Greenhouse Gas Services | Dennis Haubenschild
Haubenschild Farms Inc. | Ken Buelow Holsum Dairy | Bob Naerebout Idaho Dairymen’s Association | Edward Calt Integrated BioChem | Tom
Wegner Land O’'Lakes | Andrew Wedel McLanahan Corp. | Allison Peck National Agricultural Law Center | Paul Hazen National Cooperative
Business Association | David Hickey National Milk Producers Federation | Martin Lowery National Rural Electric Cooperative Association |
Edward Torrero National Rural Electric Cooperative Association | Ernie Shea Natural Resource Solutions LLC | Richard Peterson North East
Agriculture Technology Corporation | Joseph Robinson Pfizer Animal Health | Justin Felt Point Carbon | John Sayre Qualco Energy | Mark
Moser RCM Digesters | Angie McEliece RCM International | Peter Turk Rice Dairy LLC | Michael McCloskey Select Milk Producers | Doug Young
Spruce Haven Farm | Stan Weeks Stan Weeks Consulting | Joel J. Dahlgren Stoel Rives | Bruce Knight Strategic Conservation Solutions | Allen
Dusault Sustainable Conservation | Peter Freed TerraPass | Terry Hill TJ Hill and Associates | Ruihong Zhang University of California Davis |
Ann Wilkie University of Florida | Tim Zauche University of Wisconsin-Platteville | Jim Murphy Upstate Niagara | Todd Campbell USDA | Darren
Hickman USDA | Janie Hipp USDA | Carl Lucero USDA | Chris Cassidy USDA Rural Development - Renewable Energy | Neal Martin USDA-ARS
U.S. Dairy Forage Research Center Madison Wisconsin | Dan Scruton Vermont Dept of Ag | Kyle Denning Viability | Greg Pool Walmart | Alfred
Wanner Wanner Farm | Jay Gordon Washington State Dairy Federation | Michael Marsh Western United Dairymen | Paul Sousa Western United
Dairymen | Greg Newham Whitewave Foods | Paul Wood Whitewave Foods | Judy Ziewacz Wisconsin Office of Energy Independence | Bryan
Weech World Wildlife Fund | Kevin Ogorzalek World Wildlife Fund | Alisha Staggs World Wildlife Fund | COW OF THE FUTURE: Ty Hildebrandt
4H Youth | Emilio Ungerfeld Agri-Food Canada | Jim Aldrich Akey Inc. | Wibe Fokkink Akey Inc. | Elliot Block Arm & Hammer Animal Nutrition
| Garth Boyd Camco | Noa Roman-Muniz Colorado State University | William Wailes Colorado State University | Chris McSweeney CSIRO
Flagship Programs (Australia) | Garry Waghorn DairyNZ | Wyatt Smith Delaval | Jan Agri DeLaval International AV | Jude Capper Department
of Animal Science Washington State University | Roger Cady Elanco | Michael McCarty Elanco | John Vrieze Emerald Dairy | Mark Stoermann
Fair Oaks Farms | Michael Levine Fonterra | Keith Schafer Fonterra | Dana Allen Gar-Lin Dairy Farm | Steve Krikava Land O'Lakes | Cindie
Luhman Land O'Lakes | Adam Lock Michigan State University Dept. of Animal Science | Wendy Powers Michigan State University Dept. of
Animal Science | Lesley McConnell New Zealand Ministry of Foreign Affairs and Trade | Terry Meikle New Zealand Ministry of Foreign Affairs and
Trade | J W Schroeder North Dakota State University | Jeffrey Firkins Ohio State University | Mark Morrison Ohio State University | Alexander
Hristov Penn State University | David Thompson Pfizer Animal Health | Hink Perdok Provimi | John Newbold Provimi Research and Innovation
Centre | Gina Laur Student | Tom Peters Superior Attitude Livestock Technology | Frank Mitloehner University of California Davis | Jim Linn
University of Minnesota | Athol Klieve University of Queensland | David Kerr University of Vermont - Department of Animal Science | Andre-
Denis Wright University of Vermont - Department of Animal Science | Louis Armentano University of Wisconsin | Robin Anderson USDA /



Agricultural Research Service | Erin Connor USDA / Agricultural Research Service | Curtis Van Tassell USDA / Agricultural Research Service |
Mary Beth Hall USDA-ARS U.S. Dairy Forage Research Center Madison Wisconsin | Neal Martin USDA-ARS U.S. Dairy Forage Research Center
Madison Wisconsin | J. Mark Powell USDA-ARS U.S. Dairy Forage Research Center Madison Wisconsin | Peter Vadas USDA-ARS U.S. Dairy Forage
Research Center Madison Wisconsin | Paul Weimer USDA-ARS U.S. Dairy Forage Research Center Madison Wisconsin | Simon Vander Woude
Vander Woude Dairy | Kristen Johnson Washington State University | Bryan Weech World Wildlife Fund | Alisha Staggs World Wildlife Fund
BIOGAS CAPTURE AND TRANSPORT: Katie Williams 4H Youth | Bill Jorgenson AGreen Energy LLC | Matthew Berge Badger Pride Dairy
| David Albers BioEnergy Solutions | Stefan Minott Cornell University | David Darr Dairy Farmers of America | John Vrieze Emerald Dairy
| Richard Kriete FuelCell Energy Inc. | Dennis Haubenschild Haubenschild Farms Inc. | Ken Buelow Holsum Dairy | George Hoguet Native
Energy Inc. | Fred Porter Stewart Environmental | Mike Billotte United Dairymen of Arizona | Michele Laur USDA-NRCS | Gary Hater Waste
Management | DAIRY PLANT SMART: Katie Bellows Agrivision | Mike Giles Brookshires Dairy Co | Mark Morries Brookshires Dairy Co |
Jed Davis Cabot Creamery Cooperative | Alex Schay Carbon Solutions Northwest | Kyle Tanger Clear Carbon Consulting | Michael Benedetti
Clover Stornetta Farms | Paul Brown Consultant | Rick Kovarik Crowley Foods | David Darr Dairy Farmers of America | Tom Imbordino Dairy
Foods | Elankovan Ponnampalam Dairy Innovation Australia Limited | Steve Rowe Darigold Inc. | David Bero Davisco Foods | Chis Boyce
Davisco Foods | Dale Bunton Dean Foods | Andy Couch Dean Foods | Mark Hilton Dean Foods | Sandy Fenton Ecolab | Keith Johnson Ecolab |
Staffan Akerstrom Energy & Power Solutions (EPS) | Eric Spink Energy & Power Solutions (EPS) | Shiva Subramanya Energy & Power Solutions
(EPS) | Jay Zoellner Energy & Power Solutions (EPS) | Craig Golub Energy Management Solutions | Tyler Johnson EnVise LLC | Niamh Kelly
Glanbia USA | Patrick Cardiff Grande Cheese Company | Trevor Wuethrich Grassland Dairy Products Inc. | J Barros Hilmar Cheese Company
| Michael Anderson Hood Packaging | Dave Crowley HP Hood LLC | Dennis McNutt HP Hood LLC | Fran Torgerson HP Hood LLC | Clay
Detlefsen International Dairy Foods Association (IDFA) | Howard Depoy LALA USA | Terry Althoff Land O'Lakes | Bill Bass Land O’'Lakes
| John Brocker Land O'Lakes | PJ Cronin Land O'Lakes | Victor Hammer Land O’Lakes | E Hanson Land O’Lakes | Greg Somerville Land
O'Lakes | Eric Tiegen Land O'Lakes | Greg Wakefield Land O’Lakes | L. White Land O’Lakes | Tengfang (Tim) Xu Lawrence Berkeley National
Laboratory | Ted Bobkowski Leprino Foods Company | Roque Lopez Morningstar Foods | Su Chuen Ng Nestle | Bill Bennett Oakhurst Dairy |
Lisbeth Goddik Oregon State University | Heidi Davidson Organic Valley | Rick Hudson Plains Dairy | Steve Lang Prairie Farms Dairy | Dave
Lattan Prairie Farms Dairy | T Braun Relco | Craig Meredith River Bend Group | Lyle Granzow Rockwell Automation | Alan Eberly Safeway |
Nicholas LaJoie Saputo | Bernie Moen Saputo | Ivano Pazzia Saputo | Martin Scuccimarri Saputo | James Decker Shamrock Farms | Calvin
Wohlert Solution Dynamics | Tori Boomgaarden South Dakota State University | Michael Ballew Stellar | Jeanne Fourie Sure Pure | Jean Berlan
Tetra Pak | Lundahl Lars Tetra Pak | Lars Lundahl Tetra Pak Processing Systems | Todd Allsup The Stellar Group | Mike Vranesh The Stellar
Group | Darin Nutter University of Arkansas | Jim Murphy Upstate Niagara | Carolyn Olson USDA | Peggy M. Tomasula USDA ERRC | NEXT-
GENERATION CLEANING: Ying Wang Dairy Management Inc. | Jessica Anacker Ecolab | Peter Fernholz Ecolab | Keith Johnson Ecolab |
Brian Williams Ecolab | Lars Pekay General Mills Inc. | Trevor Wuethrich Grassland Dairy Products Inc. | Fran Torgerson HP Hood LLC | Clay
Detlefsen International Dairy Foods Association (IDFA) | Howard Depoy LALA USA | Ted Bobkowski Leprino Foods Company | Dave Lattan
Prairie Farms Dairy | Calvin Wohlert Solution Dynamics | Chuck Meek Tetra Pak | NEXT-GENERATION PROCESSING: Rafael Jiminez California
Polytechnic State University | Elankovan Ponnampalam Dairy Innovation Australia Limited | Gail Barnes Dairy Management Inc. | Scott Dissinger
Dairy Management Inc. | Erin Fitzgerald Dairy Management Inc. | Mary Kanak Dairy Management Inc. | Jim Layne Dairy Management Inc. |
Dave McCoy Dairy Management Inc. | Barb O'Brien Dairy Management Inc. | Don Schriver Dairy Management Inc. | Roger Hooi Dean Foods
| S. Pekay General Mills Inc. | Manoj Nair HP Hood LLC | Fran Torgerson HP Hood LLC | Al Giardullo LALA USA | Dave Lattan Prairie Farms Dairy |
Robert Byrne Schreiber | Michael McCloskey Select Milk Producers | Calvin Wohlert Solution Dynamics | Nancy Hirshberg Stonyfield Farm | Tertius
Cilliers Sure Pure | Guy Kebble Sure Pure | Steve Miller Sure Pure | Stephen Robinson Sure Pure | Lynne Snell Sure Pure | Mike Bolstridge Tetra Pak |
Jim Dicks TetraPak | Paulo Maggi Tetra Pak | Suley Muratoglu Tetra Pak | Anson White United Dairymen of Arizona| Jim Cullor University of California
atDavis | Patrick Hamby Walmart | Gary Pickett Walmart | Kelly Maxwell Whitewave Foods | PACKAGING LCA: David Clark Amcor PET | Al Giardullo
American Dairy Association and Dairy Council Inc. | Michele Halsell Applied Sustainability Center | Amy Horton Blu Skye Sustainability Consulting
| Eric Greiner Byrne Dairy | Elankovan Ponnampalam Dairy Innovation Australia Limited | Gail Barnes Dairy Management Inc. | Scott Dissinger
Dairy Management Inc. | Erin Fitzgerald Dairy Management Inc. | Brian Linney Darigold Inc. | Brett Basel Dean Foods | Chip Jones Dean Foods |
Don Klein Dean Foods | Randy Proctor Dean Foods | Marcus Wagell Ecolean | Paul Mellbin Ecolean Development AB | Mark Van Dyke Elopak Inc.
| Mark Sherman Farmland Dairies | Darryl Register Gustafson's Dairy | Steve Bajinski Hood Packaging | Greg Somerville Land O’'Lakes | Rafael
Auras Michigan State University | Gregg Fogleman Midwest Dairy Association | Jan Stallone New England Dairy Promotion Board | Paula Feldman
PMMI | Jorge Izquierdo PMMI | Bill Duelge Practically Impossible | Steve Lang Prairie Farms Dairy | Matt Johnston Sam’s Club | Sam Stremick
Stremick's Heritage Foods | Jim Dicks Tetra Pak | Ed Klein Tetra Pak | Paulo Maggi Tetra Pak | Suley Muratoglu Tetra Pak | Anson White United
Dairymen of Arizona | Darin Nutter University of Arkansas | Greg Thoma University of Arkansas | Tony Airoso Walmart | Kim Cannon Walmart |
Patrick Hamby Walmart | Greg Mertes Walmart | Robert Parvis Walmart | Gary Pickett Walmart | Jim Stanway Walmart | Jeff Steele Washington
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