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Executive Summary

The concept of sustainability was first set by the United Nations Brundtland Report,
which stated “sustainable development...meets the needs of the present without compromising
the ability of future generations to meet their own needs.””* Since then there has been a growing
recognition of the need for sustainability efforts and this idea has grown to be incorporated into
business practices.

As awareness of the environmental issues and depletion of natural resources grows
companies, particularly consumer-facing, are developing and or enhancing sustainability efforts.
A Food Manufacturer (FMC) being a supplier of several consumer-facing companies has
experienced increased inquiries regarding sustainability practices within their operations. The
Duke MP Team created qualitative and quantitative tools in this report to assist FMC in better
understanding their environmental impact. Furthermore, the information in this report can be
used by FMC to gauge future sustainability trends and best practices in order to align with
increasing customer requests. To accomplish this, a variety of different analyses presented
below.

Current Status of Operations:

Supply Chain:

Over the past year, the team’s background research and interviews with FMC employees
and service consultants served as the basis for the supply chain narrative. The analysis focuses on
raw material acquisition, packaging, and transportation.

The supply chain section can be used as a template to educate a future FMC sustainability
employee as well as serve as a foundation upon which FMC can add more data detailing 100%
of FMC’s operations. This report can be translated into a database, storing order information that
specifies the service providers and associated sustainability information.

Climate Impact of Operations:

Based on electricity and natural gas utility data provided by FMC for FY2011, the team
quantified the corresponding greenhouse gas emissions at each of the active facilities. The Excel
based inventory tool was designed in accordance with internationally recognized protocols and
formatted similarly to FMC’s accounting spreadsheets to minimize confusion. This section
serves a dual functionality for FMC, both as a learning tool for FMC employees to be educated
on climate change topics and as a basis for future emission inventory inquiries from customers.

Customer Analysis:

FMC’s top six customers were profiled to summarize existing environmental and social
priorities. Understanding how customers define sustainability will allow FMC to anticipate
future customer expectations in terms of sustainability. Using publicly available data, these
companies were profiled using twelve broad topics. The report details specific initiatives each
company is pursuing within those twelve topics.

The analysis revealed product safety is the topic of most concern among the six
customers. The next most common topic was a three-way tie between energy, greenhouse gases
and waste. This section assists FMC in beginning to understand how their existing customers

! Johnson, Thomas. "Sustainability and “Lean Operations”©." Cost Management 20.2 (2006): 40-45.
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define and approach sustainability and can be used to align future sustainability priorities for
FMC.

Competitor Analysis:

The competitor analysis ranks FMC in terms of its prioritization of sustainability against
six top competitors, identified by FMC’s Vice President of Sales. This tool was developed, using
six discrete indicators, to quantify a sustainability score for each company. A competitor,
identified as the industry leader in terms of sustainability, published a report in 2009 with
defined metrics and objectives. This information was used to define the tool’s measurable
indicators. This tool can evolve to reflect the industry best practices and new sustainability
information.

The team found that sustainability has not significantly penetrated the upstream, however
this can change quickly. Many of FMC’s competitors have parent companies, with significant
sustainability programs that can be used to implement sustainability within operations. As FMC
decides how sustainability will be prioritized within its operations, it should discuss the potential
opportunities associated with becoming an industry leader in sustainability. More importantly,
FMC must evaluate the risks of becoming the “laggard” within the competitive landscape.

Recommendations:

Develop Internal Strategy:

Moving forward, FMC will need to define an internal sustainable strategy to steer the
onset of its sustainability program. The strategy should include establishment of executive
support, designation of sustainability roles, continuous maintenance of relevant tools, and
evaluation of industry trends relevant to sustainability.

Leverage Current Relationships:

As a manufacturer, FMC has developed many relationships with its customers and
service providers. FMC should evaluate certain existing customer relationships by implementing
a model that meets customer expectations and uses industry best practices. By pursuing issues its
customers are prioritizing, FMC will be in a better position to anticipate future sustainability
trends.

Knowing Your Resources:

Finally, the team recommends FMC enters the sustainability conversation through public
resources and industry roundtables. There are several public databases for federal and state tax
incentives, as well as rebates for energy efficiency and renewable energy. These resources can
optimize future cost savings for FMC. Additionally, several roundtables and partnerships exist to
further the dialogue of industry best practices and current trends within the food manufacturing
industry.

Guide to Reading the Report
This report was compiled to meet the standards and expectations of both Duke

University’s Nicholas School of the Environment’s Master’s Project (MP) and the team’s client,
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a food manufacturer (FMC). Sarah Dallas, Jessica Lam, and Nora Stabert (to be referred to as the
Duke MP Team) began a client-based MP in March 2012. The MP team investigated the
penetration of sustainability in the food manufacturing industry, FMC's current operations, the
expectations of its customers, and the prioritization of sustainability by its top competitors.
This report is not a full analysis of sustainability but rather a focused study on how

sustainability applies to FMC. The data is from public resources, FMC employees, and FMC
service consultants from the 2012-2013 academic year. This report is not intended to meet GRI
(Global Reporting Initiatives) standards. It intends to serve as a foundation upon which a future
FMC sustainability employee can build.

The team defined three MP goals:

= Define sustainability as it applies to FMC

= Develop tools to evaluate future initiatives

= Recommend an approach to sustainability

To achieve the MP goals, the team defined the current status of FMC’s operations, looking
specifically at the supply chain and its climate impact. Following, the team researched FMC’s
top customers to gain an understanding of the customers’ sustainability expectations. The third
deliverable is the competitor analysis, which indicates how FMC ranks amongst its competitors.

The team concludes with recommendations considering the report findings.

Literature Review
Over the past few decades the concept of sustainability has gained significant traction and

become more prevalent not only amongst scientists but also throughout the mainstream and
corporate world. This literature review is intended to show evidence of this trend and some of the

benefits associated with incorporating sustainability efforts into a company’s business plan.
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The primary arguments in favor of incorporating sustainable practices into a company’s
method of operation is that such practices are both beneficial to the image and reputation of the
company, and will enhance the business’s bottom line. In recent years, academics and experts
have shown that being “green” pays in the long run.? Growing interest and the increasing number
of papers published regarding this issue emphasizes that focusing on sustainability can enhance a
company’s bottom line.?

Development of Sustainability
In 1987, there was a growing recognition of deterioration to the environment and natural

resources as a result of human impact. As a result, the United Nations Secretary General
established the Brundtland Commission to examine sustainable development as a way of
addressing this deterioration. The now-standard definition of sustainability was first set forth in
the United Nations Brundtland Report of 1987 which came from the commission: “Sustainable
development ... meets the needs of the present without compromising the ability of future
generations to meet their own needs.”* This reflects the growing consensus that if humans
continue to operate as they presently do, the resources necessary for future generations will not
be available. This growing concern has led businesses to begin thinking about how sustainability
can fit in their long-term business goals, as well as how their business impacts the consumption
of limited resources.

This recognition has been shown repeatedly through scientific research. As resources
become more finite efforts must be made to optimize efficient use of these limited resources in

support of sustainable development. Furthermore, truly finite materials will not be able to be

2 Esty, Daniel C. and P.J. Simmons. The Green to Gold Business Playbook: How to Implement Sustainability
Practices for Bottom-Line Results in Every Business Function. Hoboken: Wiley & Sons, Inc., 2011: 9

% Seuring, Stefan and Martin Muller. "From a literature review to a conceptual framework for sustainable supply
chain management.” Journal of Cleaner Production 16 (2008): 1699-1710.

4 Johnson, 2006
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recreated in a lab, thus these resource are even more important to protect. Thomas Johnson, the
author of Sustainability and “Lean Operations, ”® reinforces this point, stating, “human
technology cannot create a substitute for one resource that is truly limited and truly indispensible
to sustaining life on Earth.” Accordingly, many businesses are making efforts to be more
environmentally and socially responsible, by implementing sustainability measures in their
operations. In doing so, they have developed a three-dimensional sustainability perspective
known as the triple-bottom line,® a framework which is concerned not only with profits, but also
with society, and the environment. A focus on the triple bottom line allows for organizations to
take a holistic view when making business decisions. A visual depiction of the triple bottom line

is shown in Figure 1.

5> Smith, Peter A.C. and Carol Sharicz. "The shift needed for sustainability." The Learning Organization 18.1 (2011):
73-86.




Figure 1:%Visual Representation of Triple Bottom Line
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The concept of corporate sustainability, the incorporation of sustainability efforts such as

the triple bottom line into business practices, originated from lean operations. Fliedner and

Majeske’s article Sustainability: The New Lean Frontier discusses the fundamentals of lean

operations and how these principles have played an essential role in the movement to implement

sustainability in businesses. The seven “lean principles,” are shown in Figure 2. These principles

focus on internal efforts to reduce waste through the removal of inputs that do not add value to

the end product. Thus, they are unnecessary and are not economically sustainable over the long

term.’

& Vanderbilt University. What is Sustainability? 2013. 30 March 2013 <http://www.vanderbilt.edu/sustainvu/who-

we-are/what-is-sustainability/>.
7 Johnson, 2006



Page |9

Figure 2:® The Seven Lean Principles
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Eliminate waste of making defective products

Many different companies have employed lean operations, but Toyota has received
substantial attention as a model for lean operations. Within the Toyota factories, all operations in
assembling a vehicle are linked together and work together as a system. As a result, there is a
continuous flow of information throughout the manufacturing process. Furthermore, by making
the manufacturing process a continuous system, all excess waste has been identified and
removed from the process. However, Toyota, is currently not considered a model of
sustainability, because its operations are designed to achieve financial growth rather than address
depleting environmental resources and sustaining society long-term. Nevertheless, Toyota has
the internal lean operations in place that may enable it to become a sustainability-driven
company in the future.® Lean principles focus on internal operations, making a business more
efficient, while sustainability involves an external focus, and seeks to achieve greater economic
value by addressing the entire value chain.'® Implementing lean operations often is a company’s

first step toward becoming a more sustainable organization.

8 Fliedner, Gene and Karl Majeske. "Sustainability: The New Lean Frontier." Production and Inventory
Management Journal 46.1 (2010): 6-13.

9 Johnson, 2006

10 Fliedner & Majeske, 2010
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Corporate sustainability has evolved from a focus on lean principles to a focus on
sustainability initiatives in three broad areas: (1) product and process life cycle considerations;
(2) environmental stewardship; and (3) facilities design, construction, environmental control, and
maintenance.!! Sustainability initiatives generally recognize that actions should be taken in all
three of these categories in order to reduce the economic costs associated with the business.

The Supply Chain
Although many different actions can be taken to integrate sustainability and enhance the

triple bottom line, such efforts can be difficult to implement, and it may take quite a bit of time
before the benefits are realized. When initiating sustainability efforts, it is wise to address issues
in which an organization has the most direct control first. A common area businesses have
focused is the supply chain. Figure 3 depicts areas of sustainable supply chain operations in a
generic supply chain model, as well as key drivers that facilitate sustainability initiatives.

Figure 3:12 Sustainable Supply Chain and Key Drivers Affecting the Supply Chain

11 Fliedner & Majeske, 2010
12 Fliedner & Majeske, 2010
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According to Bill Morrissey, vice president for environmental sustainability at Clorox, “the
internal drivers are 80% responsible for our sustainability efforts.”*3 Similarly, in an interview
conducted by Michael Hopkins, from MIT Sloan Management Review, with Edgar Blanco,
Director of MIT Center for Transportation and Logistics, titled The Four-Point Supply Chain
Checklist: How Sustainability Creates New Opportunities Blanco stated that, when analyzing the
level of sustainability along the supply chain, it is best to begin by looking at internal
components. For example, an organization could initially focus on product packaging, since
reducing a product’s packaging can allow for more efficient movement of a product along the

supply chain.'* By reducing packaging, companies can reduce the quantity of raw materials

13 Kiron, David and et al. "Sustainability Nears a Tipping Point." MIT Sloan Management Review (2012): 69-74.
14 Hopkins, Michael S. and Edgar Blanco. "The Four-Point Supply Chain Checklist: How Sustainability Creates
New Opportunity.” MIT Sloan Management Review 51.4 (2010): 65-69.
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needed for packaging its products, increase the number of products being shipped at a time since
each product will take up less space, and cut down on the amount of transportation since more
products can fit into one load. All of these effects can reduce costs, reduce packaging materials
and shipments needed to transport products, and increase environmental responsibility, due to
fewer raw materials and decreased greenhouse gas emissions in transit.

Another area that Blanco says is important to consider is the form of transportation used
for shipping. It is important for an organization to get a better understanding of how its products
are moved and the impact that has in terms of carbon emissions. For instance, air travel may
account for only a small portion of a company’s transport scheme, but, in terms of carbon
emissions, it may make up an enormous proportion of the transportation scheme.® Considering
transportation through a different lens may lead a company to choose alternative forms of
transportation or materials that do not have to travel as far. A company that understands its
different transportation logistics can evaluate the most sustainable and cost saving solution that
fits with the business model.

Although it is the most difficult component, a critical way to achieve meaningful changes
to the supply chain is through engaging with suppliers along the supply chain.'® The important
point here, though, is that working with suppliers can result in both parties saving money in the
long run. Furthermore, once different processes to ensure more sustainable practices are in place
they can be marketed to customers, and can help to generate “intangible” benefits, including an

improved reputation, customer loyalty, and a competitive advantage in the market.!” Also, by

15 Hopkins & Blanco, 2010
16 Hopkins & Blanco, 2010
1" Hopkins & Blanco, 2010
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bringing different suppliers and stakeholders to the table it can stimulate discussion and initiate

innovation.

Successful Implementation
Although the first steps for becoming a sustainable organization have been laid out in the

literature and can appear rather simplistic, a number of articles demonstrate that it takes more
than a few changes to become a successfully sustainable business. Accordingly, in order to be
successful, leaders pursuing a sustainability agenda must pay attention to the way in which the
concept is framed when it is introduced to the organization.'® Figure 4 shows the process that an
organization should use when developing and framing an evenly weighted focus on triple bottom

line sustainability strategies.

18 Smith & Sharicz, 2011
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Figure 4.1°Balanced Focus on Triple Bottom Line Sustainability
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In addition, Peter Smith and Carol Sharicz, authors of The shift needed for sustainability, discuss
the need for a corporate sustainability plan to be broken into three analytics: situational, goal,
and implementation, when sustainability is incorporated into a business. When plans are broken
down into these three categories company heads may identify any issues that may arise in
implementing the business plan and avoid unanticipated pitfalls in the process.?

Smith and Sharicz further explain that it is crucial to be explicit about sustainability and
its importance during the implementation state, as evidenced by Proctor and Gamble. To do so,
the company needs to adopt a broad definition of sustainability. There generally must be
assurances that the sustainability initiative will not cause added work. In addition, tradeoffs
between performance, value, and sustainability must be eliminated, a clear strategy should be in
place, and sustainability must be incorporated into the DNA of the company.?* Moreover, efforts

to become more sustainable must involve the entire organization. Not surprisingly, the

19 Smith & Sharicz, 2011
20 Smith & Sharicz, 2011
21 Smith & Sharicz, 2011
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organizations that have had the greatest success with their sustainability programs, and have seen
increased profits as a result, are ones in which the CEO and upper management are committed to
sustainability. By having the CEO involved it sends a message that sustainability is a matter of
importance to the organization and will be imbedded in the values of the organization.
Conversely, organizations that have not absorbed the concept of sustainability throughout the
organization, but have a single person attempting to drive a sustainability strategy, have not had
great success in developing a lasting program. Furthermore, such organizations have been far
less likely to derive additional profits as a result of the adoption of sustainable practices.??

According to Green marketing and its impact on supply chain management in industrial
markets, (Hing Kai Chan, et al.) successful corporate environmentalism requires both an
environmental orientation and an environmental strategy. “Environmental orientation refers to
senior managers’ recognition of the importance of environmental issues facing their companies;
whilst environmental strategy refers to the extent to which environmental issues are integrated
with a firm’s strategic plans.”2® When both aspects of corporate environmentalism are
incorporated in an organization, also can support a green marketing strategy, which has been
shown to be positively correlated with a corporate competitive advantage.?*

The Competitive Advantage
Many businesses have begun to recognize the significant competitive advantage that may

be attained through the incorporation of sustainability efforts. Consequently, much has been
written on the case for sustainability, and, many authors contend that, in the near future,

corporate sustainability efforts will be the status quo. In the winter of 2012, David Kiron, Nina

22 Kiron & et al., 2012

23 Chan, Hing Kai and et al. "Green marketing and its impact on supply chain management in industrial markets."
Industrial Marketing Management 41 (2012): 557-562.

% Chan & etal., 2012
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Kruschwitz, Knut Haanes, and Ingrid VVon Strengvelken published a paper in the MIT Sloan
Management Review titled Sustainability Nears a Tipping Point. In this article, the authors
discuss a survey of more than 4,000 executives and managers around the globe regarding issues
of sustainability. The survey results showed that two-thirds of the respondents believed that
sustainability was critically important to being competitive in today’s marketplace. Moreover,
Kiron et al. reported, Gregory Unruh, a professor at Thunderbird School of Global Management
recently wrote, “the question I now hear most often from managers ... is not ‘why should we be
sustainable?’ but ‘so what do we do?’”? This clearly indicates the shift that is occurring among
businesses and the increasing interest in implementing sustainability initiatives.

Despite the great increase in the numbers of businesses that now take sustainability
seriously, many businesses have not yet achieved increased profitability as a result of
sustainability. Nevertheless, while only approximately 31% of the survey respondents said that
their company currently was seeing profits due to sustainable business practices, the authors of
this paper asserted that “the data suggest that the sustainability movement is nearing a tipping
point, the point at which a substantial portion of companies not only see the need for sustainable
business practices but are also deriving financial benefits from these activities.”?® Moving
forward, this will be one of the motivating factors for implementing and administering
sustainability initiatives within an organization.

Furthermore, society generally is developing a greater awareness of the environmental
effects of current industrial practices. Consumers are beginning to demand that companies use
more “green” practices and manufacture their products in the most sustainable way possible.

Thus, in her paper, Driving Sustainability throughout the Supply Chain, Kathi Rowzie states,

% Kiron & et al., 2012
% Kiron & et al., 2012
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“our customers expect us to work beyond our own boundaries to reduce the carbon footprint.”?’

This has put additional pressure on businesses to develop and implement sustainability programs
for their organizations. Such customer demands may cause businesses that otherwise would not
establish “green” practices, to do so, due to fear that if they ignore customer desires, they may
lose those customers to competitors that are incorporating sustainability into their supply chain.?

Frank Sherman’s article, Selling Sustainability, also explores the practice of
implementing sustainability initiatives in order to attract and keep customers. Sherman states,
“savvy retailers are using green strategies to become more profitable while increasing brand
awareness and loyalty.”?® However, as Sherman notes, because customers do not want to pay
more for products, the challenge will be for businesses to create green products without
increasing prices and driving customers away. Companies have been able to succeed in
overcoming this challenge because, while the price of making a greener product may be higher,
sustainability initiatives tend to cause other costs to go down, and companies remain able to offer
their products at competitive prices.*

It is clear from the research papers described above that there is a strong business case for
sustainability. Stefan Seuring and Martin Muller’s paper, From a literature review to a
conceptual framework for sustainable supply chain management, conducted an in-depth
literature review of 191 papers discussing sustainability and found that one of the points most
frequently emphasized (124 papers) was the possible “win-win-(win-) situation(s), that are

discussed in environmental and sustainability management literature.”3! Walmart, for example,

2 Rowzie, Kathi. "Driving Sustainability throughout the Supply Chain." Pulp & Paper 82.10 (2008): 21-23.
28 Johnston, Leigh Ann. "Sustainability and the supply chain." The National Provisioner (2012): 24-27.

29 Sherman, Frank. "Selling Sustainability." Environmental Design + Construction 11.5 (2008): 58-60.

30 Sherman, 2008

31 Seuring & Muller, 2008
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has had great success in driving sustainability, while identifying cost saving opportunities
throughout their supply chain. Walmart has been very successful in reducing greenhouse gas
emissions and supply chain costs, and in eliminating waste. All of these efforts are better for the
environment, while reducing the company’s costs and the prices of products.? Thus, Walmart
representatives have stated, based on their experience, that a company can generate momentum
by looking at cost-saving opportunities that intersect with sustainability opportunities.
Furthermore, Walmart has recognized many opportunities for sustainability programs as a result
of engaging employees, listening to their ideas, and making sustainability part of the brand.
While the primary motivation for Walmart to drive sustainability is cost savings, that initiative
also has the benefit of being less harmful to the environment, bettering society, and promoting in
a better corporate image.*

David Kepler’s paper, The Business Case for Sustainability, also elaborates on the idea
that making efforts, as Walmart has, to implement sustainability strategies, is, and will become,
the growing trend. Thus, Kepler states that, “Companies must understand that finding creative
solutions that improve bottom line performance while enhancing value to society should, in fact,
be the new business model.”** Also, businesses should not only work on their own initiatives, but
should form partnerships with other organizations to enhance their sustainability efforts and
pursue multiple objectives. Such partners could include industry, academic, non-governmental
organizations, and government and regulatory partnerships.® Walmart, for example, has made

efforts to work with other organizations to determine which strategies make the most sense for

32 Lazarus, Eve. "Walmart’s green business summit builds business case for sustainability." Canadian Grocer 124.2
(2010): 11-13.

3 Lazarus, 2010

34 Kepler, David. "The Business Case for Sustainability." EHS Today 4.6 (2011): 49-51.

% Kepler, 2011
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the company, and, after implementing different programs, has shared with other companies
information regarding their successes and failures so that other businesses can better determine
what steps they should take.*® These partnerships have helped to make sustainability initiatives
for efficient and effective, and they will be crucial to achieving greater success moving forward.
Summary

It is clear that, in the future, businesses will be expected to incorporate sustainability
within their business agenda. The demand for more sustainable practices is growing as many
manufacturers and consumers are recognizing the constraints on available resources and the
climatic changes that have occurred due to human activity.®” Furthermore, it makes business
sense to implement sustainable initiatives that not only reduce costs but also improve a
company’s image and increase customer loyalty. While it will likely be a challenging process,
and will take a significant amount of time before all available efficiency measures are
implemented, it is a process that is clearly underway, and that will continue, since the business
case for sustainability has been proven time and again, both through academic research, and in

practice.

3 | azarus, 2010
37 Gorbach, Greg. "Moving toward manufacturing sustainability." Plant Engineering 63.3 (2009): 14-16.
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Motivation

Currently, in the corporate sector there has been a greater emphasis on implementing
sustainability efforts within an organization. The idea is to not only try and increase an
organizations bottom line, financially, but also to better society and the environment. This idea is
referred to as an organization’s triple bottom line as described above. Stakeholders are putting
pressure on organizations to incorporate sustainable business practices. In recent years the
incorporation of sustainability within a business has become almost expected, particularly in
consumer-facing companies.® In addition to sustainability efforts being good for society and the
environment it has been seen that effective efforts can lead to increased profits. Nevertheless,
sustainability is not ubiquitous amongst all companies and consequently having a sustainable
business plan can lead to a competitive advantage.® This is particularly true for business-to-
business companies that supply consumer-facing companies and are not being pressured directly
by consumers. However, this is likely to change in the not too distant future. With the growing
awareness of the environmental issues and the depletion of natural resources, consumer-facing
companies that have already taken internal actions to address and enhance sustainability are
beginning to look up their supply chain and put pressure on their suppliers to develop sustainable
business plans.*°

A food manufacturer (FMC), the focus of our single case study as described below, is a
private company. It currently produces over 150 million pounds of food product annually, which
is supplied to consumer facing companies, many of which are brands recognized in grocery

chains across the United States. As of yet, FMC has not focused on sustainability efforts within

38 Esty & Simmons, 2011: 11
% Kiron & al., 2012
40 Esty & Simmons, 2011: 205- 220
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their organization, and is beginning to get questions from their customers in the form of surveys
and information requests. FMC’s relationship with its customers and the customers prioritizing
sustainability can be the catalyst needed for FMC incorporating sustainability into its operations.

Consequently, it is important for FMC to begin to understand its operations in terms of
sustainability and develop a baseline from which they can build off of in the future. The
objective of this project is to do just that. Our goal is to use a single case study method focused
on FMC. A single case study is appropriate (such as Sustainability at Millipore)*! because it
enables us to develop the first stages of a sustainability plan. This will give FMC an
understanding of what efforts they are already taking that are sustainable, where they stand in the
industry, what will likely be asked of them in the future, and provide a general baseline for
sustainability that can be built up upon in the future. Furthermore, as FMC receives customer
surveys the results of our case study can be applied to assist FMC in completing the surveys.

In order to achieve this goal the Duke MP Team sought to survey what sustainability
means for FMC across its value chain using a variety of different analysis tools and resources.
FMC already takes a number of measures in their operations that could be described as
sustainable practices, such as having a raw material facility located near the processing plant
thereby eliminating a significant amount of transportation, blowing the wheat directly into the
train cars removing the need for packaging, and the use of local suppliers. However, FMC is not
aware that these measures, while making business sense, are also sustainable practices. Our hope
is to inform FMC of efforts already underway that they can communicate to their customers and

use to gain reputational assets.

4 Toffel, Michael W. and Katherine Lee. "Sustainability at Millipore." Harvard School of Business (2009): 1-28.
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The Master’s Project is organized as follows. First, a description of the case study, Food
manufacturer, is provided. Next, a customer analysis was conducted to get a better understanding
of what actions FMC’s top customers have taken in terms of sustainability initiatives within their
own organizations and whether they have plans to require actions to be taken by their suppliers
up the supply chain. This analysis was designed to help FMC understand what will likely be
asked of them in the future and be prepared for any reporting they may have to do for their
customers in the future. The following section is a greenhouse gas emissions tool that was
developed for FMC using the Climate Registry’s General Reporting Protocol. This tool looked at
Scope 1, direct GHG emissions, and Scope 2, indirect GHG emissions associated with purchased
electricity, for FMC. The information generated from the tool can be used as a baseline for FMC
to understand its current emissions levels. The tool may be used by FMC to update emissions
information on an annual basis, enabling them to report this information to their customers. Next,
an overview of FMC’s supply chain is described, focusing on transportation and packaging, to
get an understanding of areas that have significant environmental impacts. Finally, a competitor
analysis tool, also created for this project, is provided to describe the actions FMC’s competitors
are taking to promote sustainability. This is intended to give FMC a better understanding of
where they fall in the industry. The overall objective in presenting FMC with all of this
information is to enable the company to understand what efforts are already underway within the
organization, where it sits in the industry, become knowledgeable about industry trends

regarding sustainability, and recognize areas in which it can develop and enhance its efforts.
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The Key drivers behind this project:*
The tables below depict the key drivers that influenced this report. The idea for these

tables was taken from Campbell Soup Company’s Materiality Assessment in which the goals and
motivations for taking sustainable actions are visually depicted. The team believed that a visual
depiction of what this report covers could serve as a quick visual reference. The first table
depicts the sources that could affect FMC as well as the different issues facing FMC in terms of
sustainability. The second table lays out the priorities the team identified for creating this report
and the areas that were important for FMC to understand in terms of sustainability. Finally, The
third table outlines a few of the ways the findings in this report can be used by FMC in the

future.
Table 1: Identifying the Sources and Issues Facing FMC
Customers Customer Demands Social Impact

Competitors Energy Efficiency Sourcing

Outside Consultants Greenhouse Gas Reporting Transparency

Integration of Sustainability Transportation

Land Management Understanding the Market
Packaging Use of Social Media
Product Quality Waste Management
Roundtables Water Use

42 Campbell Soup Company. Materiality Analysis. 2012. 28 December 2012
<http://www.campbellsoupcompany.com/csr/pages/success/materiality-analysis.asp#.USQwm46E18s >.
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Table 2: The Priorities Laid Out in this Report
Priorities

Develop a Baseline

Understand Trends in the Industry

Understand Current GHG Emissions

Understand How Customers are Addressing Sustainability
Understand How Competitors are Addressing Sustainability
Understand Potential Future Trends that will Affect the FMC

Table 3: Ways the Findings Can Be Used in the Future
Integration
Use the Baseline Information to Build Off of in the Future

Use Information and Findings to Bring Awareness of Sustainability to Employees

Use Information and Findings to Establish Sustainability Efforts

I Develop a Way to Integrate Sustainability throughout the Organization I
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The Food Manufacturer Case

The Food Manufacturer Case was removed from the public version as it contained proprietary
information. This section detailed:

e FMC Market description

e FMC History

e FMC Product Portfolio

Figure 5: Product Portfolio of FMC’s Customers
[Breakdown of product portfolio removed from public version.]
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Supply Chain

For 100 years, FMC operations have been making an impact. Through the manufacture,
distribution, and consumption of its products, FMC affects its employees, suppliers, customers,
consumers, and environment. FMC’s role in product production begins with raw material
acquisition and generally includes the distribution of the finished food product, presenting an
opportunity to improve performance with every interaction along the way. A comprehensive
evaluation of the supply chain defines the current status of operations, identifies possible
challenges or opportunities for sustainability initiatives, and serves as the basis for metric and
goal definition for sustainability goals in the future.

Method:

The supply chain analysis details a simplified supply chain, shown in Figure I. The
dashed box denotes the project boundary, focusing in on FMC food production. It does not cover
100% of FMC’s food orders, instead the team assessed a typical FMC supply chain scenario.
This first glance will serve as a template for a future sustainability employee, of which educates
the individual on FMC operations and will serve as a foundation upon which to collect more
data.

The team summarized information from conversations with FMC employees and FMC
service consultants in addition to information found on the company website. All conversations
were fact-based and each synopsis was reviewed by the associated expert to ensure accuracy.
The Duke MP team evaluated wheat acquisition, packaging, and transportation.

Caveat:

This section is an introductory description of FMC operations. FMC should evaluate

additional processes and impacts beyond the scope of this study to gain a more complete

understanding FMC’s true environmental footprint.
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Figure 6: MP Scope
[Map of FMC Supply chain removed from the public version]

The food production process was investigated through interviews with key employees
and stakeholders. It was removed from the public version as it contained proprietary information.

This section investigated the sourcing of a key raw material, trucking logistics and packaging.
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Customer Analysis

Introduction to Customer Analysis
Understanding how customers define and view sustainability is important for upstream

suppliers who seek to understand the current trends of sustainable business practices among U.S.
food production. Sustainability programs are unique to each customer, with objectives and core
values ranging across a myriad of environmental issues. This section analyzes sustainability from
the lens of FMC's current customers. The top six customers were identified from FMC’s
Monthly Sales Report in 2011. If FMC decides to invest or implement sustainability initiatives,
the customer analysis identifies the issues FMC should consider when developing an approach to
sustainability.

Methods

The customer analysis tool analyzed the top six customers for FMC in FY2011, identified
by total percentage sales from the FMC Monthly Sales Report. The companies were profiled
using data from publicly available sources, such as annual sustainability reports, company
websites, and articles published by the companies discussing social and environmental
responsibility issues. By consistently using publicly available data, the Duke MP Team hopes to
avoid unintentional biases of privately held information.

The Duke MP Team compiled a list of all environmental and social terms that were
mentioned, cited, or discussed by each company. Because companies have different ways of
communicating their environmental or social considerations, the Duke MP Team identified 12
broad social and environmental themes, described in Table 4, from common objectives and

sustainability values endorsed by the top customers.
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Table 4: Definition of Environmental and Social Themes

Theme Definition

1 Buildings Commitment to LEED, tracking of building performance such as for
energy, water, or construction materials

2 | Corporate Social | Annual report published by company highlight social and/or

Reporting environmental impacts, but does not need to be third-party certified

3 Energy Alternative energy investments, efficiency projects, or general
decrease in consumption

4 | Greenhouse gas | Some process of accounting, calculating and/or reporting

5 Land Consideration of soil quality, future land use, or physical properties of

management the land

6 Packaging Mention of or intentions to reduce packaging. This can either be in
volume, increase of recycled content, or reuse

7 | Productsafety | Food safety, food quality, workplace safety

8 Roundtables Membership or contribution to industry trade associations or
roundtables focusing on social or environmental impacts

9 Social impact | Recognition of volunteerism, local communities, or educational
support through community mechanisms such as financial grants and
mentorship programs

10 | Transportation | Consideration of route efficiency, reduction in fuel consumption, or
some sort of fleet performance tracking

11 Waste Efforts to reduce waste used in any part of operations, either directly
or indirectly and could include diversion of waste to be recycled or
reused

12 Water Efforts to reduce water use, either directly or indirectly, through
efficiency, reduction or reuse efforts

Companies were assigned a binary assignment of yes or no for each theme based on the

information gathered from publicly available data. Because some of these themes are broadly

defined, the team further identified if the initiative was internal or external to the customer. An

internal initiative is defined as only impacting the customer’s operations. Examples would be

lighting projects or installation of water efficient fixtures within buildings owned and operated

by the company. Internal initiatives are labeled with a yellow color on Table 5, found below.

External initiatives are goals that can potentially impact stakeholders outside of the

company. Engagement can range from upstream suppliers, such as farmers and manufacturers, to
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downstream consumers, such as community-based goals. External initiatives are identified with a
green coloring on Table 5.

The red color blocks indicated that the customer does not have any programs, initiatives
or mention of that metric.

From the perspective of a supplier, it is important to know how their customer’s
sustainability initiatives are applied. For instance, one customer is interested in energy
conservation; if this initiative is only applicable to lighting projects at office locations, then a
supplier would this information when developing internal strategies but not about future
compliance for that customer.

Table 5: Matrix of Environmental and Social Themes Across Top Six Customers

1 Buildings Yes Yes Yes
2 Corporate social Yes Yes Yes
reporting
3 Energy Yes Yes Yes Yes
4 Greenhouse gas Yes Yes Yes Yes
5 Land management Yes Yes
6 Packaging Yes Yes Yes
7 Product safety Yes Yes Yes Yes Yes Yes
8 Roundtables Yes Yes Yes
9 Social impact Yes Yes Yes
10 Transportation Yes Yes Yes
11 Waste Yes Yes Yes Yes
12 Water Yes Yes Yes
Legend
The organization does not mention this theme
Yes This theme is assessed internally by the company
Yes This theme is assessed externally by the company
Caveats

The information presented in this section is based on publicly available information and
thus may not represent the true prioritization of sustainability initiatives spanning these
organizations. For instance, a customer may be working on new sustainability initiatives that

have not been made public due to proprietary information or unconfirmed data.
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Also, this tool defines sustainability core values within operations as applied to FMC.
The tool results should not be viewed as customer expectations for FMC, but rather as a
suggested approach.

Finally, the tool does not indicate when or if the customer will expect a sustainability
stance from FMC in the future. As stated above, the indicators show if a customer is working
with suppliers; however, this indicator must be evaluated cautiously as the likelihood of this
applying to FMC is unknown.

Below are the company profiles for FMC’s top six customers. They are presented in
descending order, arranged by percent sales. If the company does not have any initiatives or

projects under a specified indicator, it is not mentioned in the company profile.



Customer Name

Customer Profile

Defining Sustainability

[Example sub-sections]

Buildings
Corporate social reporting
Energy
Greenhouse gas
Land management
Packaging
Partnerships
Product safety
Social impact
Transportation
Waste

Water
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Summary
The companies profiled in this section comprise 62% of FMC’s FY2011 sales. The

companies with the most comprehensive sustainability efforts make up 48% of FMC’s FY2011
sales. Thus, it is important for FMC to be aware of growing sustainability trends and take note of
both what customers are asking of them and efforts these companies are taking internally, to get
a sense of what may be required of FMC in the future.

Based on the binary analysis, yes or no, from each customer, the Duke Team created a
visual representation of the results. The font size of each term is proportional to the number of
customers who illustrated pursuing the specified theme. Product safety is the most common and
the only theme present across all six companies. This is not surprising given the fact that all of
these companies work in the food industry and quality and safety can present the greatest
liability. The next most common themes were greenhouse gases, energy, and waste. The
frequency of these themes indicates their relative prioritization among FMC’s current customers.
Moving forward, FMC should analyze this list of themes to anticipate how their customers will
approach sustainability in the future.

Figure 8: Visual Representation of Reoccurring Themes

Greenhouse Gases
Energy

Product Safety

Waste
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While it may be a while before FMC is asked to make any changes to its manufacturing
process, it is in FMC’s interest to be prepared for future requests. This will allow FMC to be in a

better position to make any adjustments to their practices if or when their customers require it.

Climate Change

I. Introduction
As more food retail brands focus on sustainability, it is important to understand the

impact of a product on greenhouse gas emissions. According to the US EPA, the majority of
GHG emissions from the U.S. food and beverage manufacturing industry are a result of fuel
combustion.*® Essentially, all GHGs produced by food manufacturers are from energy use. For
this reason, it is important for FMC to measure its emission levels based on energy usage. This
section analyzes FMC’s GHG emissions from consumption of natural gas and purchased
electricity. By accurately quantifying company-wide emission levels, FMC can meet the any
future inquiries about its emissions.

This section outlines a standardized approach to quantifying greenhouse gas emissions.
The resulting deliverable is an Excel-based inventory tool, which will enable FMC to quickly
and accurately quantify annual greenhouse gas emissions from each facility based on electricity
purchases and natural gas consumption. Data on energy consumption is recorded through FMC’s
accounting department and was provided to the Duke MP Team. This tool is meant for internal
use only and will not be reported to a third-party verifier.
1.1 Why use a standardized approach

The Excel tool, or the tool, was developed in accordance with The Climate Registry’s

General Reporting Protocol. The Climate Registry (TCR) is a nonprofit organization that sets

43 US Environmental Protection Agency. “Quantifying Greenhouse Gas Emissions from Key Industrial Sectors in
the United States” 2008. 2013<www.epa.gov/sectors/pdf/greenhouse-report.pdf>
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consistent and accurate methods to calculate, verify and publicly report greenhouse gas
emissions.** Where no guidance was available, such as differentiating direct and indirect
emissions, the World Resources Institute’s Greenhouse Gas Protocol for Corporate Standards
was used. The Protocol was launched in 1998, as a multi-stakeholder partnership aimed to
develop internationally accepted GHG accounting and reporting standards for businesses.* Both
of these methods are internationally recognized for emissions reporting and ensure a true and fair
representation of FMC’s greenhouse gas emissions.
1.2 Bridging the gap between energy use and greenhouse gas emissions

Burning of natural gas and electricity generation release air emissions, some being GHG.
Electricity generation involves the generation, transmission, and distribution of electricity.
According to the US EPA, carbon dioxide makes up the vast majority of GHG emissions from
this activity.*® Methane and nitrous oxide are also emitted, but at lower rates. Electricity can be
generated through the combustion of fossil fuels such as coal, oil, and natural gas. Similarly, the
combustion of natural gas releases carbon dioxide, methane, and nitrous oxide. Natural gas is
typically used in manufacturing for equipment such as boilers, burners, and furnaces.*’ For these
reasons, it is important to look at the usage of electricity and natural gas consumption to
calculate the corresponding emissions.

Generally, a GHG emissions inventory includes all six internationally recognized GHGs
regulated under the Kyoto Protocol: carbon dioxide, methane, nitrous oxide, hydrofluorocarbons,

perfluorocarbons, and sulfur hexafluoride. Due to limited access to data, this tool looks solely at

4 The Climate Registry. “General Reporting Protocol Version 1.1.” 2008. 2013
<www.theclimateregistry.org/downloads/GRP.pdf>

45 The World Resources Institute. “The Greenhouse Gas Protocol: A Corporate Accounting and Reporting
Standard.” 2007. 2013 < www.ghgprotocol.org/files/ghgp/public/ghg-protocol-revised.pdf>

46US Environmental Protection Agency. “Sources of Greenhouse Gas Emissions.” 2012. 2013<
http://www.epa.gov/climatechange/ghgemissions/sources/electricity.html>

47 The Climate Registry
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carbon dioxide, methane, and nitrous oxide emissions because these are the GHGs yielded from
the combustion of natural gas and electricity generation.*®
I1. Design of Excel Tool

In accordance with The Climate Registry’s Reporting Protocol, the first step we took in
developing a GHG inventory tool was to define the boundaries of the emissions being quantified.
This included consideration of the geographical location of each FMC facility, the relative
control FMC has on the operations at each facility, and time horizon.
2.1 Setting organizational boundaries

The Duke MP Team chose the financial approach because that fits with the model of
FMC’s organizational structure. The financial approach requires reporting 100% of emissions
from sources in which FMC has the authority to direct the financial policies of the operation with
an interest in gaining economic benefits from the activity. Since FMC wholly owns all four of its
facilities, this method would account for the fact that FMC is in full control of the operations at

those locations.*®

Table 6: List of Facilities Owned by FMC as of January 2013

Wholly owned and Legal structure  Economic Emissions
operated by FMC interest held by  accounted for
FMC by FMC
FMC Subsidiary Wholly owned 100% 100%
subsidiary*

FMC Plant 1 Group company | 100% 100%

FMC Plant 2 Group Company | 100% 100%

FMC Plant 3 Group Company | 100% 100%

*According to the Registry, a subsidiary is defined as the parent company has the ability to direct the financial and
operating policies of the company with a view to gaining economic benefits from its activities.

2.2 Setting operational boundaries

8 The Climate Registry
49 The Climate Registry
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Operational boundaries exist so a reporting entity can separately account for direct and
indirect GHG emissions. This allows for increased transparency and ability to meet multiple
functions from the inventory, such as facility-wide analysis versus company-wide metrics.

The Registry follows the World Resources Institute’s Reporting Standard when defining direct
and indirect emissions into scopes.>

Direct emissions result from sources owned or controlled by the company. Example
activities include emissions from on-site equipment burning fossil fuels such as furnaces or
boilers, emissions from vehicles owned or leased by the company, and fugitive emissions from
equipment leaks from the use of refrigeration and air conditioning equipment.®! These emissions
are then further subdivided into four types of sources as shown in Table 7, below:

Table 7: Direct Emissions from FMC Facilities

Direct Emissions from FMC Facilities |

Sub category Example equipment Does FMC have any?
1. Stationary combustion | Boiler, furnace Yes, but number and capacity
unconfirmed by company
2. Mobile combustion Company vehicles, diesel No
operated forklifts
3. Fugitive sources Air conditioning units Yes, but number and capacity
unconfirmed by company
4. Process emissions Emissions occurring from No
specific manufacturing
processes, such as chemical
industry

Indirect emissions result from activities that occur within an organization’s boundaries
but occur at a place owned or controlled by another entity. Because the reporting entity may not
have control over how their electricity is generated, it is considered an indirect emission.

Moreover, indirect emissions only refer to the consumption of purchased electricity, steam,

%0 The Climate Registry
1 U. E. Agency
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heating, or cooling.>? Based on availability of data, this tool only looks at purchased electricity
for indirect emissions. Direct and indirect emissions are then further partitioned by scope. Three
scopes, in total, provide a comprehensive accounting framework to manage direct and indirect
emissions. As outlined by the World Resources Institute’s GHG Protocol Corporate Standard,

the scopes are defined as follows:

Scope 1: All direct GHG emissions

Scope 2: Indirect GHG emissions associated
with the consumption of purchased electricity,
steam heating, or cooling

Scope 3: All other indirect emissions not
covered in scope 2. These can include upstream
and downstream emissions such as from mining
and production of purchased materials.

Scope 3 was not included in this tool because it exceeded the scope of this project, which
is to give FMC a first look at their own GHG emissions. Additionally, scope 3 is typically
optional for GHG reporting and requires a much more detailed analysis of business operations
beyond the control of the reporting entity.

Figure 9: Description of Scope Emission Sources (From The World Resources Institute)

%2 The Climate Registry
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co, SFg CHq N,0 HFCs PFCs

[MPLOYEE BUSINESS TRAVEL

WASTE DISPOSAL

CONTRACTOR OWNED
FUEL COMBUSTION OUTSOURCED ACTIVITIES

Adopted from NZBCSD, 2002

2.3 Time horizon
Emissions are reported on an annual basis. Based on data available, FY2011 was used for

the project. More specifically, the utility bills were broken down as shown in the following table:

Table 8: Reporting Cycle at FMC Facilities

FMC Facility Cycle for reporting utility bill
Facility 1 September 2010- September 2011
Subsidiary October 2010 — October 2011
Facility 2 September 2010- September 2011
Facility 3 September 2010- September 2011

FMC does not report their utility data on a calendar year. FMC should consider keeping
emission records on a calendar basis because many emission verification entities, like The
Climate Registry, require tracking on a calendar year.

I11. Quantifying Emissions and Explanation of Calculations

Once the boundaries for the emissions inventory were clearly defined for FMC, annual
emission levels were quantified based on methodologies used by The Climate Registry and the
World Resources Institute. Below is a step-by-step analysis of how emissions were calculated for
natural gas and electricity consumption, and the relevant assumptions imbedded in these

calculations.
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3.1 Direct emissions: natural gas
For direct emissions, or scope 1, the applicable fuel combustion usage from FMC is

combustion of natural gas (NG). The corresponding emissions from NG combustion are carbon
dioxide (CO2), methane (CHa), and nitrous oxide (N20).>

According to the Registry, CO2 emission from NG combustion can be quantified based
on default fuel type CO, emission factors set by the US EPA and are an average of the entire
country. In contrast, the default factors for CH4, and N2O from NG are broken down by end-use
sector but are also set by the US EPA. FMC’s annual consumption of NG is then applied to these
default emissions to calculate the corresponding annual emissions from each facility.>*

3.2 Indirect emissions: purchased electricity

According to the Registry, the generation of electricity through combustion of fossil fuels
typically yields CO2, and to a lesser extent, N2O and CH4. These GHG emissions are accounted
for in the tool. An accepted method to determine annual electricity use is to refer to monthly
utility bills from each facility. FMC has kept accurate records of electricity consumption at all
four properties and have made FY 2011 and FY 2012 data available for this project. The monthly
electricity consumption was then aggregated to determine the annual electricity usage (measured
in MWh).

Once annual electricity use per facility was determined, the Duke MP team applied the
appropriate emission factors to calculate the GHG emissions emitted. Two methods are used by
The Registry to determine emission factors: generator specific emission factors or default
emission factors. The former is typically used when companies purchase electricity from a

known “off-grid” electric generation source. Because this is not applicable to FMC, the latter

3 The Climate Registry
% The Climate Registry
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method was used. This required the use of published emission factors based on geographic
location. It is important to find emissions factors for specific locations because fuel mixes vary
by region, this consequently alters the corresponding emission rates of energy generation.>®

The USEPA publishes electricity generation emission factors based on sub-regions titled
“The Emissions and Generation Resource Integrated Database (eGRID).” This comprehensive
source of data reports multiple environmental characteristics of almost all electric power
generated in the U.S.°® The 2009 dataset is the most current version available for public
distribution.

Below is the 2009 eGRID table used to calculate the average emission rates of CO2, N2.O
and CH4 from purchased electricity. Table 9, below shows how US EPA partitioned the country
into sub-regions. The tool allows for manual updates to emissions factors when US EPA revises

emission outputs.

Table 9: Summary Table of Greenhouse Gas Emissions

% The Climate Registry
6 U. E. Agency
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Fossil fuel output Non-baseload output
Total output emission rates emission rate emission rates

s

4

]

?E

oz

Z 5 co, CH, N,O co, co, CH, N,O
| © S | eGRID subregion name | (IL/IMWh)  (IbIGWh)  (IbIGWh) (Ib/MWh) (Ib/MWh)  (Ib/IGWh)  (Ib/GWh)
AKGD |ASCC Alaska Grid 1,280.86 27.74 769 1,399.52 1,320.75 33.16 6.34
AKMS |ASCC Miscellaneous 521.26 2178 428 1,463.10 1,469.44 61.53 12.10
AZNM |WECC Southwest 1,191.35 19.13 15.58 1,601.05 1,187.67 22.25 9.12
CAMX |WECC California 658.68 28.94 6.17 1,042.50 993.89 33.52 4.07
ERCT |ERCOT All 1181.73 16.70 1310 1,440.55 1,155.44 19.66 7.59
FRCC |FRCC Al 1,176.61 39.24 13.53 1,366.08 1,301.40 36.04 11.91
HIMS |HICC Miscellaneous 1,351.66 72.40 13.80 1,724.53 1,615.98 91.06 17.19
HIOA [HICC Oahu 1,593.35 101.74 21.98 1,566.50 1,621.42 107.94 18.73
MROE |MRO East 1,591.65 23.98 27.04 2,077.79 1,868.23 29.40 30.40
MROW |MRO West 1,628.60 28.80 2779 2,256.66 2,114.93 61.83 37.41
NEWE |NPCC New England 728.41 75.68 13.86 1,136.96 1,157.44 61.72 14.43
NWPP |WECC Northwest 819.21 15.29 12.50 1,793.31 1,404.55 38.56 18.79
NYCW |NPCC NYC/Westchester 610.67 2375 281 1,000.81 1,118.06 2247 2.31
NYLI |NPCC Long Island 1,347.99 96.86 12.37 1,260.34 1,336.59 30.78 3.51
NYUP |NPCC Upstate NY 497 92 15.94 6.77 1,403.80 1,347.12 41.08 16.87
RFCE |RFC East 947 42 26.84 14.96 1,687.74 1,628.97 32.94 22.46
RFCM |RFC Michigan 1,659.46 31.41 27.89 2,002.36 1,834.66 3517 29.15
RFCW |RFC West 1,520.59 18.12 2513 2.048.18 2,001.76 2456 32.10
RMPA |WECC Rockies 1,824.51 2225 2719 2,018.00 1,756.62 23.54 22.51
SPNO |SPP North 1,815.76 21.01 28.89 2,215.16 2,147.53 26.32 31.82
SPSO [SPP South 1,599.02 23.25 21.79 1,784.02 1,513.73 25.22 15.11
SRMV |SERC Mississippi Valley 1,002.41 19.45 10.65 1,432.49 1,201.66 2572 711
SRMW [SERC Midwest 1,749.75 1957 28.98 216167 2,192.85 25.04 35.89
SRSO [SERC South 1,325.68 2227 20.78 1775.84 1,622.00 2722 23.50
SRTV [SERC Tennessee Valley 1,357.71 17.28 22.09 1,987.68 1,921.12 25.16 30.61
SRVC [SERC Virginia/Carolina 1,035.87 21.51 17.45 1,877.08 1,677.35 38.55 25.56
U.s. 1,216.18 24.03 18.08 1,743.11 1,555.48 30.83 19.76

Figure 10: Diagram of eGRID Subdivisions
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These factors and annual electricity consumption were inputted into Excel to easily and
accurately report the corresponding metric tons of CO2, N2O, and CHa.

3.3 Calculations of annual GHG emissions from electricity and natural gas

Total annual emissions were calculated by multiplying annual purchased electricity,
measured in MWh, by the emission factor set by eGRID. The following equations illustrate how
the tool calculates annual metric tons of GHG emissions:

In order to determine the corresponding CO2 emissions, the total electricity use of each
facility is multiplied by an emission factor set by eGRID. The emission factor reports in pounds
of CO2 per MWh of electricity. According to The Registry, GHG emissions should be reported in
metric tons. In order to do this, you divide the pounds of CO; by the equivalent of a metric ton to
a pound, as seen above.

The same process was carried out to quantify the CHsand N2O emissions. This is because
the same generated electricity is emitting three different types of GHG’s but at a different rate.
This is why the emission factors vary for each GHG type.

Table 10: Sample Calculations of Emissions from Electricity Consumption.
[The sample of the calculations for electricity consumption were removed from the public
version.]

Determining the corresponding emissions for natural gas was a similar process to
electricity. The annual consumption of natural gas, either measured in therms or metric cubic feet
(MCF), was converted to metric tons of CO2, CHsand N0 based on conversion factors set by

the US EPA.

Table 11: Sample Calculations of Emissions from Natural Gas Consumption
[ The sample calculations were removed from the public version.]
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3.4 Calculation of annual carbon dioxide equivalent
The metric tons for each GHG emissions above were converted to carbon dioxide

equivalent (CO.-¢) to determine an aggregate value of annual emissions. To convert CH4 and
N20 to COx., the total emissions of each gas were multiplied by a gas-specific factor known as a
Global Warming Potential (GWP). This coefficient represents specific characteristics of each gas
based on its relative and potential impact to the environment. The factors used in this model have
been set forth by the Intergovernmental Panel on Climate Change an internationally recognized
research body of the United Nations Environment Programme.>” This is illustrated in Tables 10

and 11 under the “Converting to CO2-¢” column.

CO. Emissions (metric tons) x 1 GWP
CHg Emissions (metric tons) x 21 GWP
N20 Emissions (metric tons) x 310 GWP

3.5 The Excel Tool

In order to streamline the calculations described above, the Excel based tool is meant to
allow FMC employees to easily fill out information about utility usage which would then
automatically calculate the corresponding emissions. Figure 8 is a screen shot of the tool layout.
When developing the tool, the Duke team designed the format similar to utility spreadsheets in
order to minimize confusion. Furthermore, the sheets are color coded for quick identification.
The green cells are where FMC employees would enter information about the facility and energy
usage. For example, the employee will need to enter information about monthly energy use, start
and end dates, utility provider, and meters serviced by the specific account. Once the green cells

have been properly filled out, the blue cells then get calculated from the formulas presented in

57 United Nations Environment Programme. “Organization of [IPCC.”2013. 2013
<http://www.ipcc.ch/organization/organization.shtml#.UR64jz1057¢c>
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the previous section. The annual carbon dioxide equivalent emissions appear in the lower right

hand corner of the spreadsheet.

Figure 11: Print Screen of Excel Tool for Facility 3
The full output was removed from the public version.

Scope 2- Purchased Electricity

DATA YEAR: 2010-2011

Instructions: fill out the green fields of each facility that

|eGRID Subregion:

[RFC East

PART 1

Electricity Usage Data

Account Information #1 Utility Provider:
Account Number:
Address Served by Account:
Service Start Date Service End Date
9/29/2010 10/26/2010
10/26/2010] 11/25/2010
11/25/2010] 12/31/2010
12/31/2010] 2/1/2011]
2/1/2011 3/1/2011
3/2/2011 3/31/2011
3/31/2011 4/29/2011]
4/29/2011 5/31/2011
5/31/2011 6/29/2011
6/29/2011 7/29/2011
7/29/2011 8/29/2011]
8/29/2011 9/29/2011]

Total Usage for Account in FY2011

PART 2

Emissions from Electricity Data

Account #1

Annual Usage (MWh)

Annual CO, Emissions
(metric tons)

3.6 Overall assumptions in emission factors and calculations

Several assumptions were necessary in development of the tool. First, the emission

factors used to calculate emissions are an average based on the region of operation. Emissions

caused by power generation can vary across a region due to factors such as how much electricity

is generated, the technologies used at each generation facility, and air pollution control devices

installed.® Although the emission factors are set by scientists within the federal government, it is

%8 US Environmental Protection Agency. “Clean Energy.” 2012. 2013< http://www.epa.gov/cleanenergy/energy-
and-you/index.html>
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a secondary data source. Therefore, a margin of uncertainty is expected. Additionally, the most
current eGRID factors represent 2009 data, while the tool corresponds to FY2011 utility
purchases. This should not be a problem because it is the best available data.

A second assumption is scope 2 emissions resulting from the transmission and
distribution of electricity are not included in the calculations. According to the US EPA’s
Greenhouse Gas Emission Reductions, scope 2 includes the transmission and distribution losses
associated with certain purchased utilities, such as chilled water and steam. However, this applies
when an electricity utility company purchases electricity from an independent power generator
and then resells it to end-users through a transmission and distribution system. Because FMC
facilities are end users of the purchased electricity, it would not need to report its indirect
emissions resulting from transmission and distribution losses.>®
3.7 Closing remarks

This section serves to provide FMC with an understanding of their current operations as it
relates to climate change. Moving forward, this tool can be used for illustrating energy use at
each of the facilities in anticipation of growing inquiries from customers or internal management.
It should be understood that this tool is dynamic and will require continued updating and
maintenance. A sustainability representative should continue gathering information on FMC

operations, emissions and best practices for quantifying and reporting company emissions.

% The World Resources Institute
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Competitor Analysis

Sustainability Rankings of FMC Competitors
A competitor analysis elucidates strategic business decisions through the summary of

industry structure, conditions of rivalry, and competitive advantages. A proper analysis carefully
identifies competitors, and compares each firm on the “basis of relevant dimensions”.%° By
surveying identified top competitors on the dimension of the prioritization of sustainability, FMC
managers will be cognizant of the penetration of sustainability amongst food manufacturers. The
Duke MP team developed a tool to measure how FMC’s competitors prioritized sustainability
across six defined indicators. This analysis approximates FMC’s market position in terms of
sustainability.

Methods:
The Duke MP team evaluated six competitors: [details removed from public version].%

The top competitors were identified by FMC’s Executive Vice President of Sales. The tool is
limited to the use of public information and data, the majority of which originates on each
company’s respective website.

The competitor tool uses six discrete indicators, fundamentally based off of Barilla’s
2009 Report, The Path Towards Sustainability. The report provided a detailed description of its
process and metrics, used to initiate its strategy and track successes and failures, while
maintaining a long-term vision. This tool can evolve over time, re-defining indicators using a
number of different sources such as academic journals, customer sustainability expectations, or
roundtable best practices. Furthermore, FMC can expand the number of competitors by

evaluating additional competitors using the tool.

60 Bergen, Mark and Peteraf Margaret. "Competitor Identification and Competitor Analysis: A Broad-Based
Managerial Approach." MANAGERIAL AND DECISION ECONOMICS (2002): 160-162.
81 FMC VP Sales. Food manufacturer Background Nora Stabert. 30 05 2012.
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Indicator metrics were split amongst three areas: supply chain, energy management, and
sustainability integration. Each factor, identified due to its measurability and influence on
corporate sustainability, was valued across four stages. A company in “Stage 1’ implements the
most basic and/or lacks the defined sustainability practice. Whereas, a company in “Stage 4”
implements industry best practices. “Stage 2” or “Stage 3 are intermediary phases in which a
company may be progressing towards more sustainable operations.

These indicators were quantified using a simple scoring system. The indicators are
weighted, delegating greater importance to the metrics that required significant resources and
ambition in comparison to a metric with a limited impact on a company’s overall environmental
footprint. Supply chain and energy management each make up 40% of the total score and the
sustainability integration indicator makes up the final 20%. Furthermore, a stage 1 indicator
receives 25% of the indicator’s potential point value, with a stage 2, 3, and 4 receiving 50%,
75%, and 100% respectively. For example, the supply chain category makes up 40% of the total
score. If a company is a stage 1 in sustainable programs and a stage 3 in packaging, the supply

chain score is calculated: (.4*100)*[(.75 +.25)/2]. The supply chain score for this company is 20.

Key Categories Indicator |
Supply Chain (40%) Sustainable programs
Packaging
Energy Management (40%) Energy Efficiency

GHG Accounting
Sustainability Integration (20%) | Integration in Company Brand
Social Media

A sustainability score ranges from 0 to 100, with 100 representing a top industry-standard

sustainability prioritization. Each tool result includes a map of a competitor’s plant locations as
well as its sustainability score, with three colors representing the breakdown of the sustainability
score. See the Metrics section below for more information. The competitor analysis report

includes a brief introduction of each company in addition to the tool score. A supplemental excel
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file (see screenshot in appendix) includes the source and a score justification. In addition, each
profile has an “Other Considerations” section to describe factors that are not evaluated by the
tool but may influence a competitor’s sustainability status in the future. This additional
information is necessary to fully consider the competitor sustainability landscape.

Metrics:

Supply Chain:

The supply chain measure is based on packaging and sustainable programming indicators. In the
future, this tool should be developed further to analyze raw material sourcing and transportation
logistics. With more knowledge and expertise, these factors can be added into the supply chain

measure for a more accurate signal of a competitor’s prioritization of sustainability.

= Indicator 1 - Packaging
The packaging indicator is measured by a package’s percent of recyclable content, based

off of the 2009 Barilla Report. Conversely, this indicator could have evaluated sustainable
packaging in terms of packaging reduction, reuse, or recycled content within packaging. To add
more flexibility to this indicator, FMC could modify this indicator to evaluate packaging in a
more comprehensive manner. The indicator can be modified with the guidance from FMC’s
packaging providers. These experts can provide the best practices and sustainable packaging
options to compare FMC to its competitors.

= |ndicator 2 - Sustainability Programming
The indicator measures the evolution of a sustainability program within a competitor’s

operations. This metric is based on public information on a competitor’s objectives and
incorporation of stakeholders.

Energy Management:
Energy and GHG emissions are two closely related metrics. By implementing energy

efficiency programming or investing in energy efficient technologies, a food manufacturer will

consume less energy, reduce its GHG footprint, and dependence on fuels. GHG emission
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reduction is a common sustainability objective for FMC customers, with an increasing number of
company’s tracking and analyzing its operational GHG footprint. Energy management could
offer a company cost-savings while and reduce its environmental impact.

= |ndicator 1 — Energy Efficiency
Energy efficiency can offer companies many benefits including cost-savings and a reduced

environmental impact. This indicator measures a company’s progress starting with the most
basic stage of information gathering to a more committed stage of program implementation.

= |ndicator 2 — Carbon Accounting
The carbon accounting indicator evaluates a competitors GHG tracking and reductions

commitment.

Sustainability Integration
The sustainability integration indicator measures the incorporation of sustainability

within a company culture. Though each company may approach sustainability in a unique way,
the first step of a sustainability program is executive buy-in. Executive buy-in suggests a
sustainability initiative is more likely to receive the necessary resources and organizational
support.®? Additionally, a sustainability strategy must be embraced and communicated
throughout the company to develop high-level priorities over the long-term. A successful
strategy identifies a sustainability committee or point of contact, dedicated to determining
objectives, gathering data, and communicating progress and relevant information internally and
externally.5

Unlike the other two indicators, sustainability integration was not based off of Barilla’s
sustainability report. The Duke MP Team recognized sustainability integration as a key indicator

of sustainability prioritization as marketing a sustainability story is associated with a company’s

62 \Vyas, Charul and Clint Wheelock. Developing a Sustainability Strateqy Corporate Motivations, Program Design,
Planning and Execution, Focus Areas, and Case Studies. Research. Boulder, CO: Pike Research LLC, 2010.
8 Vyas and Wheelock
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brand development. The team identified the key first steps required for successful corporate
sustainability from Pike Research LCC’s Developing a Sustainable Strategy.

= |ndicator 1 — Integration of Sustainability within the Company Brand
This indicator scores a company based on a company’s endorsement of sustainability. At

the most basic level, a company acknowledges the significant relationship between a company
and the environment. An advanced company has a developed strategy and identifies specific
objectives and a point of contact

= |ndicator 2 — Use of Social Media
The social media indicator considers a company’s sustainability communication with the

consumer through the use of its company website, twitter, and/or Facebook. The extent of use of

these tools was quantified to measure the effectiveness of a company’s outreach.

Caveat:
This tool must evolve over time to reflect the industry’s best practices, innovative

technologies, and other relevant factors to provide applicable and accurate information to FMC
decision makers. Additionally, the competitor tool exclusively evaluates the prioritization of
sustainability, omitting other key factors including but not limited to financial and quality
indicators. The results serve only as a rough estimation of FMC amongst its competitors. Before
strategically implementing this tool in decision making, the team recommends further research

and tool-development.



Page | 52
[Name of Competitor]
Competitor Profile:

Sustainability Indicator Tool Results:

[Map of competitor locations]
[Graph of score]

Other Considerations:

The Competitor Analysis was removed from the public version as it contained proprietary
information of the client’s sales portfolio.

Competitor Analysis Conclusion — The Benchmark

The competitor analysis confirms that there is no single set of accepted or expected
practices of sustainability amongst food manufacturers. The large FMC competitor is the group
sustainability leader. This competitor brand, historical commitment to corporate social
responsibility, global operational status, and rich availability of public data make it the outlier of
the competitors. This large FMC competitor is more comparable to FMC customers, in both size
and product offerings. The remaining competitors all have a similar sustainability value, with a
tool score between 25 and 40. The manufacturers are still in the early development stage of their
sustainability prioritization.
Figure 12: Results of Competitor Analysis
[Removed from public version]

With a large FMC competitor removed, the competitor average is just under a score of
32. FMC, with a score of 30, is keeping with the pack as sustainability has not significantly
penetrated the upstream. The Duke MP Team recommends that FMC keep an eye on its

competitors as the prioritization of sustainability can change quickly.
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Figure 13: Results excluding the large FMC competitor

[Removed from public version]

Notably, the “other considerations” category reveals that three of the competitors have
large parent companies that are prioritizing sustainability. Each parent company has a mature
sustainability program with set objectives and a rich foundation of intellectual capital. FMC can
leverage its relationships with its customers for access to similar resources, information, and
sustainability capacity building offered by a competitors’ parent company.

As FMC decides how sustainability will be prioritized within its operations, it should
discuss the potential opportunities associated with becoming an industry leader in sustainability.
More importantly, FMC must evaluate the risks of becoming the “laggard” within the

competitive landscape.
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Recommendations
Internal Initiatives
Using this report as a foundation, FMC must define an approach to sustainability. This
approach should initiate a tailored strategy that addresses growing customer demands, gathers
data on FMC operations, and evaluates the dynamics of sustainability within the industry. With
the report findings, the Duke MP Team identified some first steps FMC can take internally as it
pursues sustainability. The Pike Research Cleantech Market Intelligence report Developing a
Sustainability Strategy aided in the development of these internal recommendations.
e Top Level Endorsement
o Itisdifficult for a company to successfully implement a sustainability program
with a strong vision without executive level buy-in. The internal message signals
to the company that the group is taking sustainability seriously, motivating
employees to support the effort rather than push back. Additionally, executive
buy-in could be as simple as acknowledging the importance of environmental
stewardship by FMC. FMC could send an abbreviated summary of the report
along with an endorsement of sustainability from the CEO to indicate to all levels
of the company the importance of sustainability and environmental awareness.
e Program establishment
o FMC should identify a point of contact who can delegate a portion of his or her
time to gathering data and information on FMC operations and developing a
sustainability strategy. Once FMC identifies opportunities to incorporate

sustainability, the point of contact will be in charge of overseeing the

84 Vyas and Wheelock
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brainstorming of planned projects and the transfer of sustainability information to
all levels of the company. Once the planned projects have been implemented, the

point of contact will track the success and failures of the sustainability program to
ensure that the company adapt.

o This report serves as a foundation of the knowledge database. The Duke MP
Team recommends the development of a simple database or information matrix
that details the providers and environmental impact of each food product
including information on but not limited to manufacturing, packaging, and
transportation. This database would enable FMC to quickly answer any questions
from FMC customers and would start tracking FMC on a customer basis.

o The FMC sustainability contact should update the tools provided in this report and
keep an eye on the industry. As FMC is contacted by its customers with questions
regarding sustainability, FMC should ask its customers what are the expectations
for FMC in the future and what are some resources that are available to FMC. The
customer can act as a sustainability expert, advising FMC to invest time and
resources in the areas that are most important to its current situation. Additionally,
the Duke MP Team recognizes the sustainability potential of many of the FMC
competitors due to the existence of a large parent company. FMC should use its
customers as a “parent company substitute”, providing guidance and resources.

e Define a vision

o Up to this point, FMC has used a reactive strategy to handle sustainability.

Currently the company complies with its customer requests, in general providing

information through the [FMC Contact], strategic communications officer. The
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Duke MP Team recommends that FMC take a more proactive stance, as
sustainability is increasingly a focus of the food industry. It can take this
opportunity to developing a system that facilitates sustainability discussions and
begins tracking FMC operations.

o Once FMC better understands its current operations and its customer
expectations, FMC should discuss how it wants to approach sustainability in the
future. As noted in this report, a sustainability strategy is unique to the company;
thus, FMC must identify the opportunities and risks associated with sustainability

and move forward with a strategy that offers its stakeholders the biggest gain.

Leverage current relationships
As a food manufacturer, FMC has developed relationships with their customers and
service providers. FMC should advance some of these relationships with a sustainability lens;
customers with evolved sustainability programs and initiatives can serve as a model for
understanding how sustainability is prioritized and implemented.
e Perform energy assessment with Aelux, per a FMC customer suggestion.

o Aelux works with suppliers of one of FMC’s customers to provide free lighting
audits and lighting retrofits. Aelux can identify cost saving energy projects and
reduce carbon footprints. FMC would need to complete a questionnaire about
fixture lighting and it is estimated to take 10 minutes.

Leverage public resources
Public resources are available for companies seeking to advance the transparency,

efficacy and quality of their sustainability program. FMC should investigate if these resources
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can be integrated into future sustainability initiatives. These resources may evolve, so FMC
should be cognizant of relevant updates to these resources.

e Database of State Incentives for Renewables and Efficienciesé>
o Outlines all federal and state rebates and tax incentives related to renewable
energy or energy efficiency. Being aware of current state and federal tax
incentives can optimize cost saving opportunities related to energy consumption.

This database is operated by the North Carolina State University Solar

Department.

e Green Power Network®6

o Provides information on opportunities to buy power from renewable resources

aggregated on a state-by-state level. This resource is maintained by the USDOE.
e Portfolio Manager®?

o This interactive software run by the USDOE and USEPA allows commercial and
industrial energy users to manage and track energy usage. Portfolio Manager
allows the user to identify under-performing buildings, set investment priorities
and receive USEPA recognition for superior energy performance.

¢ Roundtables
o Sustainable Packaging Coalition®: An industry working group dedicated to

building packaging organizations that support economic prosperity and a

8 «“DSIRE” NC Solar Center. Accessed on March 1, 2013 from http://www.dsireusa.org/
% «“Buying Green Power: North Dakota” US Department of Energy (2012). Accessed from
http://apps3.eere.energy.gov/greenpower/buying/buying_power.shtml?state=ND

67 «“Portfolio Manager Overview”
http://www.energystar.gov/index.cfm?c=evaluate_performance.bus_portfoliomanager

88 “Home”. Accessed on March 6, 2013 from http://www.sustainablepackaging.org/
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sustainable flow of materials. FMC can inquire about similar roundtables from
their packaging providers.

o Sustainable Food and Trade Association®?: a non-profit trade association working
with North American organic food companies to transition the organic food trade
to sustainable business models. With one of FMC’s customers as a sponsor, FMC
can look to this roundtable to learn what are most important to their existing
customer.

e Partnerships

o BNB Renewable Energy?%: BNB develops renewable energy projects in the US
market from beginning to end. They work with a company to acquire land,
compose contracts, and construct the projects.

o SmartWay71: A public-private collaboration between the USEPA and the freight
transportation industry to encourage fuel-efficiency and cost saving
improvements. FMC can communicate with current trucking providers to see if

they are involved with similar programs.

89 “Sustainable Food Trade Association” (2012) Accessed on March 13, 2013 from
http://www.sustainablefoodtrade.org/

0 “Home” BNB Renewable Energy Holdings LLC (2011) Accessed on March 13, 2013 from
http://bnbrenewables.com/index.htm

"L “SmartWay” USEPA (2013) Accessed on March 13, 2013 from http://www.epa.gov/smartway/
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Glossary

Carbon Disclosure Project: a non-profit organization that developed an internationally
recognized framework to measure, disclose, manage and publicly report environmental
performance metrics. (Project, 2013)

Co-Packaging: the manufacture and packaging of the final food product into a retail-ready state.

Corrugated Packaging: packaging material made of paper with a fluting liner, between smooth
sheets.”

CSR Report: Corporate Social Responsibility Report. A report produced by a company on an
annual or biennial basis, which allows the company to communicate the actions it has taken to
enhance sustainability and responsibility efforts.”

Kosher certified: following the standard confirming a product meets the requirements of Jewish
Law.

LEED: Leadership in Energy and Environmental Design, a certification system for buildings
overseen by the U.S. Green Building Council.

Lifecycle Assessment: systematic approach to the evaluation of the impacts of a product
throughout its lifecycle.”

Organic certified: Using raw materials that have been cultivated relying on ecologically based
practices such as cultural and biological pest management, exclusion of all synthetic chemicals,
antibiotics, and hormones in crop and livestock production.”

Scope 1 Emissions: Direct emissions produced by sources owned or controlled by the
organization.”®

Scope 2 Emissions: Indirect emissions from the consumption of purchased electricity, steam
heating, or cooling.”

SmartWay: a public-private collaboration between the USEPA and the freight transportation
industry to encourage fuel-efficiency and cost savings improvements. (Agency, 2013)

2 Corrugated Packaging Alliance. What is Corrugated? 2011. 14 March 2013
<http://www.corrugated.org/corrugated-basics>.

3 Godelnik, Raz. Back to Basics: What is CSR Reporting? 2013. 14 March 2013
<http://www.triplepundit.com/2012/06/csr-reporting/>.

" Srinivas, Hari. Defining Life Cycle Assessment. 2013. 14 March 2013 <http://www.gdrc.org/uem/lca/lca-
define.html>.

5 USDA. Organic Certification. 2013. 14 March 2013
<http://www.usda.gov/wps/portal/usda/usdahome?navid=ORGANIC_CERTIFICATIO>.

6 U.S. Environmental Protection Agency, 2012

" The Climate Registry, 2008
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Subsidiary: A company controlled by a parent company, a daughter company.’®

Sustainable Forestry Initiative: It is a fully independent, charitable organization dedicated to
promoting sustainable forest management. Its forest certification standard is based on principles
that promote sustainable forest management.’®

The Climate Registry: a nonprofit organization that sets consistent and transparent standards to
calculate, verify and publicly report greenhouse gas emissions. (The Climate Registry, 2013)

The Protocol: launched in 1998, as a multi-stakeholder partnership aimed to develop
internationally accepted GHG accounting and reporting standards for businesses®

Triple Bottom Line: A common concept in corporate sustainability in which an organization
not only focuses on enhancing the bottom line financially but also through social and
environmental efforts.8

Vertically Integrated Management: The management style of two discrete entities in the
production supply chain under the control of one corporation.8

Appendix

Figure 1: Indicators Used in the Customer Analysis

8 Oxford Dictionary. Subsidiary. 2013. 14 March 2013
<http://oxforddictionaries.com/definition/english/subsidiary?view=uk>.

79 Sustainable Forestry Initiative. Who is SFI? 2013. 14 March 2013 <http://www.sfiprogram.org/who-is-sfi/>.

8 World Resources Institute, 2007

81 The Economist. Triple Bottom Line. 17 November 2009. 14 March 2013
<http://www.economist.com/node/14301663>.

82 The Economist. Vertical integration. 30 March 2009. 14 March 2013
<http://www.economist.com/node/13396061>.
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Figure 2: Example Eco-dashboard Scorecard from FMC Customer
[Removed from public version]

Figure 3: Example Eco-dashboard Scorecard from FMC Customer
[Removed from public version]
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Figure 4: US Default Factors for Quantifying CO2 Emissions from Natural Gas

Fuel Type

Coal and Coke

Heat Content

Tier B Method

MMBtu / Short
ton

Carbon Content
(Per Unit Energy)

Fraction
Oxidized

CO; Emission
Factor

(Per Unit Energy)

kg CO; | MMEtU
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CO; Emission
Factor

{Per Unit Mass or
Wolume)

kg CO- [/ Short ton

Anthracite Coal 2.590.83
Bituminous Coal 24 83 2549 1.00 93 46 2.330.04
Sub-biturninous Coal 17.25 26.48 1.00 87.08 1674.86
Lignite 1421 26.30 1.00 o5 43 1,370.32
Unspecified (Resdentiall

Commertial) 2205 26.00 1.00 9533 210229
Unspecified (Industrial Coking) 26.27 2556 1.00 9372 2,462.12
Unspecified (Other Indusinal) 2205 2563 1.00 93.08 2.072.10
Unspecified (Eleciric Uniity) 19.95 2576 1.00 94.45 1,884.53
Coke 24.80 31.00 1.00 11367 2.818.93

Matural Gas (By He:

Biu | Standard

kg COz | MMETU

kg CO- / Standard

cubic foot

cub. ft.

975 to 1,000 Biu / Std cubic fool 875 = 1,000 14.73 1.00 541 Vanes
1,000 to 1,025 Biu / Std cubic fool 1,000 = 1,025 14 .43 1.00 '5;51 "-."'E’_‘}ES
1.025 to 1,050 Btu / Std cubic fool 1,026 = 1,050 14 47 1.00 53.06 Vanes
1,050 to 1,075 Biu / Std cubic fool 1,050 - 1,075 14.58 1.00 53456 VE'_‘IES
1.075 10 1.100 Bhu / Std cubic fool | 1,075 — 1.100 1465 100 5372 Varies
Graater than 1,100 Blu 7 Sid cubic

et =1,110 1452 1 £4 74 \saies
Unspecified

fWeiahted U.S. Averace) 1,029 14.47 1.00 53.06 0.0546

[Source: LS. EPA, inveniory of Greenhouse Gas Emissions and Sinks: 1980-2005 (2007), Annex 2 1, Tables A-31, A-32, A-35, and A-36,
except heat content factors for Unspecified Coal (by sector), Naphtha (<401 deg. F), and Other Oil (=401 deg. F) (from U.S. Energy
Information Administration, Annual Energy Review 2006 (2007), Tables A-1 and A-5) and Carbon Content and Heat Content faclors fior Coke
'and LPG (from EPA Climate Leaders, Stationary Combustion Guidance (2007), Tabde B-1). A fraction oxidized value of 1.00 is from the
'Intergovernmental Panel on Climale Change (IPCC), Guwdalines for Nabona! Greenhouse Gas Imvenfonas (2006)
‘MNote: Default CO, emission factors (per unit energy) are calculated as: Carbon Content = Fraction Owidized = 44/12. Default CO, emission
Jfactors (per unit mass or volume) are calculated using Equation 12d: Heat Content = Carbon Conlent = Fraction Onodized = 44/12 =

Conversion Factor (if applicable) Heat content factors are based on higher heating values (HHV)

Figure 5: Default CH4, and N2O emission factors

CHa N,O
(9/MMBtu)

Fuel Type /

End-Use Sector

(g/MMBtu)

Residential 316 1.6
Commercial 11 16
Industrial 11 1.6
Electric Power 1 16
Petroleum Products

Residential 11 06
Commercial 11 0.6
Industrial 3 06
Electric Power 3 0.6
Residential 5 0.1
Commercial (] 0.1
Industrial | 1 0.1

Annex 3.1.

Source: EPA Climate Leaders, Stationary Combustion
Guidance (2007), Table A-1, based on U.S. EPA, Inventory of
Greenhouse Gas Emissions and Sinks: 1990-2005 (2007),




Figure 6: Competitor Analysis Tool

Competitor Analysis

Supply Chain
Indicator 1 - Packaging
Stage 1 No mention of packaging and sustainability under 50% recycled content
Stage 2 Under 75% Recyclable content
Stage 3 85%-95% Recyclable content
Stage 4 100% recyclable content
Indicator 2 - Sustainability Programming
Stage 1 Limited/no mention to sustainability programming
Stage 2 Analysis of sustainability across the value chain, Audits carried out throughout supply chain
Stage 3 Internal sustainability programming i.e. affects company operatiens but not external stakeholders
Stage 4 External sustainability program i.e. incorporates customers or suppliers

Energy Management
Indicator 1 - Energy Efficiency

Stage 1 Limited/no information on actions pursuing of energy efficiency
Stage 2 Energy Audits/Efficiency audits

Stage 3 Energy reduction programs/investments

Stage 4

Advanced Energy reduction programs implemented, Objectives/long-term vision set to reduce total energy
consumed (normalized or total)
Indicator 2 - Carbon Accounting

Stage 1 No mention to GHG emissions/climate action

Stage 2 Individual tracking of GHG emissions

Stage 3 Long-term commitment to maintenance of GHG accounting

Stage 4 Long-term commitment to maintenance of GHG accounting, reduction objectives set, 3rd party participation

Sustainability Integration
Indicator 1 - Integration of sustainability in Company Brand

Stage 1 Limited/no Information on sustainability and environmental concerns
Stage 2 Website identifies contact/ has published information on the company's commitment 1o sustainability
Stage 3 Sustainability officer/chief of sustainability
Stage 4 Published information on Green objectives/Environmental Management Systems
Indicator 2 - Use of Social Media
Stage 1 Company Website (basic contact i.e. address and phone numbers provided)
Stage 2 Company website facilitates customer communication to company with form to submit comments/concerns
Stage 3 Company website with social media tools avai (over 1,000 [likes)
Stage 4 ‘Wide/interactive use of twitter and Facebook accounts {over 10,000 followers/likes)

Figure 7: FMC and Competitors’ Plant Locations
[Removed from public version]
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