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[bookmark: _Toc133517632]Executive Summary
[bookmark: _Toc133517633]Context of Project
The food and agriculture industry account for one-third of the globe's annual greenhouse gas emissions (Crippa et al., 2021). Global food industry leaders are setting Science Based Targets initiative (SBTi) goals for company emissions. They are publishing goals to reduce operational waste, address operational water risks, and commit to sourcing ingredients sustainably. Companies hope to meet these goals through internal and external actions, including engaging suppliers in reducing the overall environmental impact of company products. Our client, Philadelphia Macaroni Company (PMC), is committed to assisting their customers, big food industry players, in their pursuit of sustainability. Despite being a privately held company, which exempts them from disclosing their sustainability-related performance publicly, PMC recognizes that this endeavor offers them a competitive edge and strengthens their position as the preferred supplier for their customers. To this end, our project aims to aid PMC in establishing an internal environmental footprinting strategy that will enable them to remain agile and equipped to support their customer's sustainability objectives. In the interest of project scope, we have focused on the four environmental footprint metrics (greenhouse gas, water, waste, and agricultural raw material) that are the most material for PMC.
[bookmark: _Toc133517634]The Client
Philadelphia Macaroni Company (PMC) is a 5th generation family-owned business-to-business (B2B) company and is headquartered in Philadelphia, Pennsylvania. PMC develops and manufactures dried, frozen, and specialty pastas for an international customer base. The company has a vertically integrated grain milling division, Minot Milling, within its operations. As a pasta manufacturer, PMC plays a key supplier role in the value chain of prominent food industry brands. 
[bookmark: _Toc133517635]Project Objective
Our main objective was to outline an environmental footprinting strategy for Philadelphia Macaroni Company based on trends and expectations of key companies in the food industry. Specifically, our team focused on greenhouse gas emissions, water, waste, and wheat as these were material topics identified by PMC. 
[bookmark: _Toc133517636]Confidentiality Disclaimer
Our team operated under a non-disclosure agreement with the Philadelphia Macaroni Company. Due to this agreement, the contents of our paper have redacted the names and details of companies researched and interviewed. In addition, specific data pertaining to the Philadelphia Macaroni Company have been redacted or generalized.
[bookmark: _Toc133517637]Contents of Paper
This paper will discuss our team’s exploration and establishment of a future-fit environmental footprinting strategy for the Philadelphia Macaroni Company. The introduction will provide context on the value of tracking and reporting a company’s environmental footprint within the corporate sustainability world and introduce challenges within the food industry. The objectives will give an overview of the leading project priorities and what our team prioritized during our research and strategy building. The methods will dive deeper into how our team approached our research, assessing PMC’s carbon accounting tool and establishing an environmental footprinting strategy from our findings. The discussion explores the key findings from our research and PMC carbon accounting tool assessment and determines what PMC and other B2B food companies could expect regarding environmental footprinting. The observation and results section discusses the main findings from our market research, informational interviews, and PMC’s carbon accounting tool assessment. Finally, the conclusion focuses on the overall project takeaway and specifies our recommendations for sustainable action in greenhouse gas emissions, water, waste, and wheat.   
[bookmark: _Toc133517638]Key Findings
From our market research and informational interviews, our team did not find specific criteria around environmental footprint metrics and reporting frameworks expectations within the food industry. However, the corporate sustainability space is a constantly developing field. Food companies can still take key actions in tracking greenhouse gas emissions, waste, water, and commodity sustainability. For GHG emissions, companies are primarily reporting to CDP and setting SBTi emissions targets. For water, companies are utilizing water risk tools such as WRI’s Aqueduct Water Risk Atlas or WWF’s Water Risk Filter. For waste, companies are partnering with suppliers or investing in R&D to improve the recyclability of product packaging. For commodity sustainability, companies are identifying priority commodities in their value chain which have the greatest environmental impact and materiality to company production. For these specific commodities, companies are then setting sourcing goals or actively engaging their suppliers regarding sustainability metrics and practices. 
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[bookmark: _Toc133517641]Acronyms
B2B - Business to business
CO2 - Carbon Dioxide
CO2e - Carbon Dioxide Equivalent
CPG - Consumer Product Goods
CSR - Corporate Social Responsibility 
ESG - Environmental, Social, and Governance
GRI - Global Reporting Initiative
GHG - Greenhouse Gas
CH4  - Methane 
N2O - Nitrous Oxide
PMC – Philadelphia Macaroni Company
R&D – Research and Development
SBTi - Science Based Targets initiative 
SASB - Sustainability Accounting Standards Board 
SEC - US Securities and Exchange Commission
TCFD - Taskforce on Climate-related Financial Disclosure
WRI – World Resources Institute
WWF – World Wildlife Foundation


[bookmark: _Toc133517642]Glossary of Project-Specific Definitions
In the CSR field, individual companies may define specific terms differently. The definitions below are how our team defined and approached common CSR terminology. 
Customer – In the context of this project specifically, we define customer as a food manufacturer that purchases pasta products from the Philadelphia Macaroni Company. 
Environmental Footprint – The environmental impact of business operations with a specific focus on water, waste, greenhouse gas emissions, and sustainable agriculture procurement. 
Greenhouse Gases (GHG) - Our assessment focused on the quantification of CO2, N2O, and CH4.
Future-Fit – Our client’s main drive for developing an environmental footprintng strategy was to ensure the company could meet the future sustainability goals of their key customers. Specifically regarding environmental footprint metrics, the client wanted to make sure their tracking and quantification of GHG, water, waste, and wheat sourcing impact aligned with the needs of their customers.
Near Future – Our research determined that there was not a concrete time period in which our client’s customers will begin to request specific environmental footprint data. We utilize the term “near future” to express the certainty that customers will request our client’s environmental data and the uncertainty of when the customer will do so. However, as many industry goals have short-term interim goals set for around 2030, our team views the “near future” as sometime in the next 1-5 years.
Stakeholder – In the case of the Philadelphia Macaroni Company, company stakeholders include key ingredient suppliers, employees, company leadership, and customers. Our client is privately-owned and would not be impacted by investor interests and priorities.
Sustainable Agriculture – As a pasta manufacturer, the main agricultural commodity our client sources is wheat. Our focus within the sustainable agriculture space are any sustainable practices utilized to grow wheat crop.
Waste – As Philadelphia Macaroni Company sits upstream of large food manufacturers, our team focused on organic waste produced from pasta manufacturing and packaging waste potentially produced from shipping our client’s products to their customers. 



[bookmark: _Toc133517643]Glossary of CSR and ESG Terms
CDP – The CDP is a global not-for-profit organization that has created a set of environmental disclosure frameworks. These frameworks help companies and municipalities measure and understand their risk around climate change, water, and deforestation. In the context of our project, we focused primarily on CDP Climate and CDP Water.
Climate Registry – The Climate Registry is a North American non-profit focused on providing companies, governments, and institutions tools and guidance on decreasing their greenhouse gas emissions. For our project, we primarily utilized the Climate Registry’s publication on default emission factors. 
Corporate Social Responsibility – Corporate Social Responsibility, or CSR, is a business model in which businesses can commit to social accountability and transparency to benefit its stakeholders, brand image, and operational sustainability. CSR initiatives are unique to companies and often comprise of employee volunteer efforts, philanthropy, and community and NGO partnerships. 
Environmental, Social, and Governance (ESG) – Environmental, Social, and Governance, or ESG, is an evolution of CSR. It relates to the direct or indirect impacts environmental issues, social issues, and company governance can have on the financial success and operational longevity of a company. Material ESG topics are unique to each company based on stakeholder priorities and industry. Some examples of ESG topics may include climate change, DEI (Diversity, Equity & Inclusion), and Executive Board structure. 
EPA eGRID – eGRID stands for Emissions & Generation Resource Integrated Database, and is a source of data regarding the environmental and energy characteristics of the United States electric power grid. The database is created and managed by the US Environmental Protection Agency’s Clean Air Markets Division. Data includes metrics on GHG emissions, energy generation, fuel mix, nameplate capacity, and more. Annual subregional emissions factors released by eGRID are utilized to calculate the Scope 2 emissions of US companies. 
Farm Sustainability Assessment (FSA) – The FSA was created to connect companies in the food and beverage industry with sustainability in their commodity supply chains. The assessment is focused on standardizing sustainability farm assessments based on the needs and interests of individual companies. The FSA is hosted by the Sustainable Agriculture Initiative Platform.
Greenhouse Gas Protocol – The GHG Protocol was created through a collaboration of the World Resources Institute (WRI) and World Business Council for Sustainable Development (WBCSD) to provide a global standard for corporate GHG accounting. Currently, the GHG Protocol publishes global frameworks for companies to follow regarding quantifying Scope 1, Scope 2, and Scope 3 emissions. 
Global Reporting Initiative (GRI) – The Global Reporting Initiative is an international organization that provides businesses and organizations with the resources to assess the sustainability impacts of their operations. The organization developed the GRI Standards which are widely used around the world as an alignment framework to measure company/organizational performance against a universal ESG standard.
Location-based Emissions – Location-based emissions are Scope 2 emissions calculated using a location-based methodology as defined by the GHG Protocol. This method utilizes the emission intensities of the grid in which energy consumption occurs (ie: US EPA eGRID Subregion Emission Factors).
Market-based Emissions – Market-based emissions are Scope 2 emissions calculated using market-based methods as defined by the GHG Protocol. This method utilizes emission factors that are based on the specific energy purchase contract for an organization’s energy usage. The emission factors should reflect how the electricity that a company is purchasing was generated. Market-based emission factors can be specific to an energy attribute certificate (ie: RECs), direct contracts (ie: company requests electricity only generated through renewable sources), or supplier-specific emission rates (ie: utility calculates own rate).
Net Zero – A goal set by individuals, companies, organizations, and governments with the intent to bring their net greenhouse gas emissions to a zero-sum value. This means that efforts to reduce greenhouse gas emissions balance out greenhouse emissions from human activities. 
Science Based Targets initiative (SBTi) – The SBTi is a partnership between the CDP, United Nations Global Compact, World Resources Institute (WRI), and World Wide Fund for Nature (WWF). This partnership leads a call to action for companies and financial institutions to rapidly reduce their greenhouse gas emissions by setting a public emission reduction and net-zero target that aligns with a 1.5°C future, as defined by the IPCC. 
Scope 1 Emissions – The “direct” greenhouse gas emissions produced by facilities or assets controlled or owned by a company/organization. Some examples include emissions from burning natural gas to heat company-owned facilities or emissions from company vehicles.
Scope 2 Emissions – The “indirect” greenhouse gas emissions produced from purchased electricity, steam, heat, or cooling. 
Scope 3 Emissions – All “indirect” greenhouse gas emissions produced upstream and downstream of a company’s own operations. The GHG Protocol organizes Scope 3 emissions into 15 categories. Some examples include purchased goods and services, business travel, employee commuting, investments, and the use of sold products. 
Sustainability Accounting Standards Board (SASB) – SASB is a part of the International Financial Reporting Standards (IFRS) Foundation and provides a guide for companies to publicly disclose financially material sustainability metrics. The standards are industry-based with chosen metrics SASB has identified as financially-material ESG issues within each industry. The goal of the standards is to better inform investors and companies about the financial impacts of sustainability.
Taskforce on Climate-related Financial Disclosure (TCFD) – The TCFD is focused on encouraging companies and investors to understand the financial and operational risks of climate change. The TCFD created a framework which recommends companies report on how they are addressing climate change under four key elements: governance, strategy, risk management, and metrics and targets. 
U.S. Securities and Exchange Commission (SEC) – The SEC is focused on ensuring U.S. investors have access to a fair market environment through federal securities laws on fairness and public disclosure of company information.
World Resources Institute (WRI) – The WRI is a global nonprofit organization that focuses on 7 resource areas: food, forests, water, ocean, cities, energy, and climate. Within these resource areas, WRI is focused on developing solutions around business, economics, equity, and finance to ensure both people and nature can thrive.
World Wildlife Foundation (WWF) – The WWF is an international non-governmental organization focused on wilderness conservation and reducing human impact on the environment. Currently, the WWF focuses on six areas: climate, food, forests, freshwater, oceans, and wildlife. 



[bookmark: _Toc133517644]Introduction
[bookmark: _Toc133517645]Industry Background
Corporate social responsibility, or CSR, has expanded beyond annual employee volunteer initiatives. Companies are now expected by consumers, shareholders, and their value chain partners to have Environment, Social and Governance (ESG) commitments. Internal and external stakeholders want companies that are prioritizing ESG due to its benefits to brand image, long-term financial sustainability, and innovation (Hung, 2021; Berkowitz et al., 2022). The food industry accounts for around one-third of the earth’s emissions (Crippa et al. 2021). As a result, ESG has also become a growing concern within the food and agriculture industry. An analysis by The Nature Conservancy and Edelman Data x Intelligence (2020) found that climate change and water quality are the top global concerns for food, beverage, and agriculture companies (FB&A). In the study, 73% of the 4,368 global survey respondents saw environmental sustainability as an important focus area for FB&A companies (The Nature Conservancy, 2020). 
[bookmark: _Toc133517646]Project Background
Although ESG has become central to how companies communicate about their social responsibility, the materiality of ESG topics varies by sector and company. The “E” in ESG focuses on environmental footprinting – the metrics companies track, disclose, and set future targets. Current prominent ESG frameworks, such as CDP, TCFD, and SASB have created unofficial industry standards of specific environmental footprint metrics to track and lose. There is variation across sectors on which of these ESG frameworks are popularly used or of interest to stakeholders. Due to this, there are inconsistencies regarding the disclosure and tracking of specific metrics. In 2021-2022, a team of Nicholas School students found that Energy, Waste, Water, Raw Materials, Diversity, Equity & Inclusion (DEI), and Transparency were material sustainability topics to PMC and its stakeholders (Dunn et al. 2021). Within Energy, Waste, Water and Raw Material (specifically Wheat), emissions and environmental footprinting are of interest to PMC. Our team worked with PMC to address the company’s environmental footprint with a specific focus on reinvigorating PMC’s greenhouse gas (GHG) measurement methodologies, and establishing a strategy for water, waste, and wheat.
As PMC is a privately-owned company and there are no US policies around ESG reporting, PMC is not required by law to track and publicly report their GHG, waste, water, and sustainable agriculture footprint. However, it is in PMC’s best interest to build itself as an industry leader in ESG practices in order to maintain a competitive advantage. Primarily, companies are in a new era of sustainability expectations where they have the opportunity to move beyond government regulations and set their own industry standards and trends (Winston 2008). ESG practices are becoming a global expectation - the EU recently passed two regulatory documents that now require any EU-based companies and investors/financial institutions to disclose the proportion of their financial activities that go towards “sustainable economic activities” (European Commission, April 2022; European Commission, 2020). In the near future, companies could experience regulatory changes in North America – earlier this year, the US Securities and Exchange Commission (SEC) proposed new reporting regulations that would create disclosure requirements for ESG funds and advisors (US Securities and Exchange Commissions, May 2022). More specifically, the SEC has expressed intent to require public companies and institutions to report their GHG emissions along with their annual financial statements (US Securities and Exchange Commission, March 2022). 
Although PMC is privately-owned and would not be expected to follow changes to SEC rulings or EU regulations, many of PMC’s customers are publicly owned and/or have operations in the EU. The Business Roundtable, an association of American CEOs with membership from big names such as Amazon, Delta Airlines, and PepsiCo, has set key principles they believe US regulations should follow to tackle climate change. One of these principles involves aligning GHG emissions targets with science-based methodologies (Business Roundtable, 2020). Over 4,000 companies worldwide have set emission reduction targets through the Science Based Targets initiative (SBTi). Companies committing to an SBTi Net Zero goal are required to quantify their Scope 3 emissions and set near-term emissions targets (Science Based Targets initiative, 2021). Scope 3 emissions are any emissions within a company’s value chain that is upstream or downstream of its own operations (Appendix F: Figure 8). As a key B2B company in the pasta value chain, PMC could be asked by its customers regarding company environmental footprint metrics and ESG goals. For PMC to stay a competitive and adaptable company for its customers, PMC must ensure the company is utilizing leading GHG quantification methodologies and meeting stakeholder expectations.


[bookmark: _Toc133517647] Objectives
The objective of this project is to assess what constitutes the environmental footprint of a company operating in the food and beverage industry. The project aims to identify the topics that are material to the company based on industry trends/standards and company size. Additionally, the project explores the tools used to quantify the environmental footprint, with a particular emphasis on greenhouse gas (GHG) emissions. The project investigates how GHG reduction targets are determined and reported in the F&B industry. Finally, the project recommends to the client a strategy to set reduction target for GHG emissions, based on the findings, and propose strategies to achieve these targets in the near future.




[bookmark: _Toc133517648]Material and Methods
In order to conduct our research, we operated under a nondisclosure agreement. This way, our team had access to all the confidential material needed for our projects. Philadelphia Macaroni Company has asked that we redact all sensitive material from our final reports for this master’s project. Hence in this report you will find the site names and customer names listed in alphabets.
Our project focused on two main workstreams: data collection for assessing industry standards and reviewing Philadelphia Macaroni Company’s current greenhouse gas (GHG) inventory calculation methodology. 
We divided our data collection methods into two main workstreams. The initial phase of data collection was centered around industry benchmarking. The benchmarking process was focused on answering one major question: what is required of suppliers to adhere to current sustainability requirements and prepare for future ones. To answer this question, we assessed the landscape of food and beverage by looking at nine major players in the industry. The chosen nine companies were handpicked by Philadelphia Macaroni Company. We compiled a document outlining environmental footprinting goals across these industry leaders in topics including GHG emissions, water, waste, and sustainable agriculture with a particular focus on wheat. Our team focused on assessing publicly available ESG and CSR materials related to each company, using documents such as annual CSR reports as well as published CDP and SBTi reports. 
Upon the conclusion of our industry benchmarking, we began the second part of our data collection workstream. This was the opportunity for informational interviews with Philadelphia Macaroni Company’s customers. Using the information that we learned from our industry benchmarking, we developed a series of industry-specific questions. We then used these questions for all of our informational interviews in order to ensure that all interviews would provide us with the same areas of information. We then recorded responses to the questionnaire and analyzed the overall results. 
To analyze our benchmarking results, we quantified the frequency of each kind of response to identify key sustainability trends and company commitments. To analyze informational interview findings, we assessed all the interviews together to synthesize key takeaways and trends. Through our analyses, we have determined four key focus areas for Philadelphia Macaroni Company. These areas, wheat, water, GHG emissions, and waste have been found to be most material for current and future customer sustainability goals.
For Philadelphia Macaroni Company’s GHG inventory tool, we compared the quantification method and data use practices with the Greenhouse Gas (GHG) Protocol’s Corporate Accounting Standards and Scope 2 Emission Standards (Sotos, 2015; Ranganathan et al., 2004). First, we reviewed the operational boundaries set by the company and ensured the data collected reflected these boundaries. Then, we ensured the data reflected direct and indirect energy usage respectively. We adjusted the inventory tool so that each facility calculated individual Carbon Dioxide (CO2), Methane (CH4), Nitrous Oxide (N2O), and Carbon Dioxide Equivalent (CO2e) emissions for both Scope 1 and Scope 2. Finally, we reviewed the emission factors utilized for emissions quantification and cross-checked the values with the factors recently published by the Climate Registry and EPA’s eGRID.
To support our client’s understanding on the changes in their overall Scope 1 and 2 CO2e emissions, we analyzed the changes to subregional power grids using 2018 and 2021 eGRID data. We focused on the changes of two main subregions, MROW and SPNO, as the sites within these subregions experienced the largest change in CO2e emission values. Our analysis compared eGRID power plant data for 2018 and 2021 and assessed the change in fuel categories by total nameplate capacity, number of total plants, and total CO2e emissions per subregion (Appendix A: Figure 1 – 6). 
After this data collection process and assessment of Philadelphia Macaroni Company’s GHG inventory concluded, we began the third and final phase of our work, applying our findings to the company's sustainability strategy. This we will present in the form of a strategy slidedeck. We will use our collected data to recommend new tools, timelines, and targets for Philadelphia Macaroni Company to integrate into their current sustainability strategy.  
To support the Philadelphia Macaroni Company’s team in prioritizing future steps to take, our team categorized recommendations under three tiers: Minimum Action, Value-Added, and Future Proofing. Recommendations under Minimum Action are targeted at preparing the Philadelphia Macaroni Company to meet the baseline sustainability expectations of their customers. Recommendations under Value-Added are intended to support the Philadelphia Macaroni Company in exceeding future customer expectations. Recommendations under Future Proofing are aimed to set the Philadelphia Macaroni Company up as the leading sustainable supplier for its customers. We applied each tier to the four environmental footprint metrics our project focused on: GHG, water, waste, and wheat.

[bookmark: _Toc133517649]Results
[bookmark: _Toc133517650]Market Assessment
In our market assessment, we analyzed the sustainability practices of nine companies across four key areas that are of critical importance to a Food & Beverage company: greenhouse gas emissions, sustainable agriculture, waste management, and water conservation (Appendix B, Table 1). Our assessment included comprehensive evaluation of each company's goals, metrics, methodologies, and frameworks in each focus area. This provided valuable insights into the rigor of their sustainability practices and identified common trends and future strategies (Appendix B, Table 2).
Greenhouse gas emissions are a major concern for food & beverage companies and require significant attention. The results showed that all nine companies had set carbon reduction plans, with five of them having goals to reach net-zero emissions. In terms of metrics, all companies are using CO2e for measurements, albeit in various units. Additionally, eight out of the nine companies measured their scope 1, 2, and 3 emissions, indicating that emissions across supply chain are gradually gaining attention. To guide their approach to report greenhouse gas emissions, companies utilized a range of frameworks.
The wheat category of the market assessment pertains to the sustainable sourcing and sustainable agriculture related goals of the nine companies included in the study. The results revealed that eight out of the nine companies had set goals for sustainable sourcing, indicating a growing awareness of the importance of sustainable raw material sourcing in the industry. The primary metric used to measure progress towards these goals: the percentage of raw material sustainably sourced through sustainable farming (for example: acres of land sustainably farmed). To achieve these goals, companies adopted various external certifications and partnerships that ensure the sourcing of crops like wheat is from sustainable and regenerative sources. Farm Sustainability Assessment by SAI platform was a frequently recurring certification used by the companies. 
The waste category refers to the waste management practices of the nine companies. Three out of the nine companies had set food waste reduction goals, while three others had goals to reduce waste going to landfill. To measure progress towards these goals, companies utilized several metrics, including metric tons of food waste, metric tons of waste going to landfill, and the percentage of waste diverted from landfill. To implement effective waste management practices, companies utilized a range of methodologies including the WWF index and the WRI standard and frameworks like CDP and SASB. 
For water utilization and reduction, five out of the nine companies had set operational water use reduction targets, while four had goals to reduce water use in high water risk areas. Companies used a variety of metrics, including cubic meters of water usage, the proportion of water extracted in water-stressed areas, and the number of high-water risk locations, to track progress toward these targets. Several businesses employed the World Resources Institute (WRI) Aqueduct tool, which outlines best practices for water management and offers standards for water accounting, to develop efficient water management methods. The CDP framework was also used to report on water management practices and identify areas for improvement.
[bookmark: _Toc133517651]Informational Interview
We were able to have conversations with two significant clients of PMC, as well as conduct an interview with a partner/collaborator regarding their sustainable wheat initiative. We asked a range of questions on topics such as greenhouse gas emissions, water usage, waste management, and sustainable sourcing practices, and used the findings from interviews to inform our suggestions for Philadelphia Macaroni Company to develop their sustainability strategy (Appendix C). 
Our interviews revealed several interesting findings. We found that these companies do not have common or definitive standards for their suppliers in terms of sustainability performance assessment. While they do have sustainability requirements in place, these vary depending on the company and the specific product or service being sourced. This lack of common standards can make it difficult for suppliers like PMC to navigate and comply with the varying requirements of each company they work with.
Moreover, the representatives from these companies expressed a desire for more detailed disclosure of sustainability data from their suppliers. They presently get information on important metrics like GHG emissions and water usage, but they would like to see more detailed information on the procedures and methods that their suppliers utilized to attain these goals. They could evaluate the sustainability practices of suppliers more accurately and pinpoint areas for development with the use of extra data.
We also discovered that these corporations may prioritize reducing greenhouse gas emissions and adopting sustainable sourcing practices for key commodities as their primary business activities, while water and waste management may be viewed as secondary issues, as evidenced by their materiality assessments.
[bookmark: _Toc133517652]GHG Inventory Assessment
Our assessment of Philadelphia Macaroni Company’s greenhouse gas inventory tool found that the current calculation methodology was outdated. The tool utilized outdated emission factors which led to higher total Scope 1 and 2 CO2e emission values for FY2021 and FY2022. After our team updated the calculation methodology with current GHG Protocol recommended values, we found that the company’s total Scope 2 inventory decreased by 17% on average. Three company facilities had the largest shift in Scope 2 emissions with two facilities experiencing a 24.55% decrease and one facility experiencing a 17.26% decrease in Scope 2 emissions (Table 1). 
Upon further investigation, we found that these facilities are located in the MROW and SPNO subregions. We utilized eGRID power plant data to compare the 2018 and 2021 changes of MROW and SPNO subregions. For MROW, the subregion dramatically increased the number of power plants utilizing solar to generate electricity (Figure 2), and had increased the overall nameplate capacity of electricity generated by wind and decreased the capacity of electricity generated by coal and gas (Figure 1). These changes led to an overall decrease in the subregion’s CO2e emissions, driven strongly by the drop in emission from coal (Figure 3). For SPNO, the subregion increased in the overall nameplate capacity of generation by wind and decreased the overall nameplate capacity of generation by coal and gas (Figure 4). These changes led to an overall decrease in the subregion’s CO2e emission with the decrease driven by a drop in emissions from electricity generated by coal and gas (Figure 6). 


[bookmark: _Toc133517653]Discussion
Philadelphia Macaroni Company is in an interesting position as a business-to-business company. In general, there is no set industry standard or expectation around the environmental footprinting of key suppliers. Companies are still trying to flesh out internal strategies to meet their public ESG commitments. However, there are a few actions Philadelphia Macaroni Company may take to prepare for supplier disclosure requests from key customers in the near future. Our team assessed the current trends found from our market assessment and informational interviews to understand future environmental footprint expectations for food industry suppliers. 
[bookmark: _Toc133517654]GHG
The Philadelphia Macaroni Company quantifies the Scope 1 and 2 emissions for its operational facilities and created a Climate Collective Commitment in 2018.
Our research found that greenhouse gas targets and actions are the most fleshed out in comparison with metrics and goals for other material environmental concerns. A majority of companies assessed during market research have commitments to SBTi with their overall GHG emission inventory. In addition, food industry leaders are utilizing market-based Scope 2 emissions in their greenhouse gas reporting, following GHG Protocol’s best practices. For B2B companies, key customers may begin expecting their suppliers to report their emissions publicly utilizing frameworks such as the CDP. Global FB&N leaders have set SBTi commitments which require an assessment and target setting for company Scope 3 emissions. Soon, companies will need to work with their suppliers to address their Scope 3 emission targets. A supplier that is already reporting under CDP and has set an SBTi goal would demonstrate their ability to meet and exceed their customer sustainability needs and expectations. In the future, PMC’s key customers may expect PMC to disclose their Scope 1 and 2 emissions inventories as well as set a company SBTi commitment.
The biggest GHG trends from customer and food industry leaders were reporting to CDP Climate and establishing company commitments to an SBTi goal.  Eight out of the nine companies assessed in our market research report annually to the CDP Climate framework. Privately-owned food and agriculture industry leaders such as Mars and Cargill also report to the CDP Climate framework.  A significant push for companies to report to CDP Climate seems to be driven by industry trends and at the urging of shareholders and other stakeholders. In the near future, FB&A companies not yet reporting to CDP should consider establishing a strategy to report to this framework. Doing so would align companies with industry expectations as well as prepare them for questions from external stakeholders. However, reporting to the CDP is time and resource intensive, requiring a lengthy process of gathering company data and describing quantification methodologies. Companies interested in beginning the CDP reporting process should be prepared for the internal mobilization and time needed to properly complete the framework. 
Six out of the nine companies assessed in our market research have set 1.5°C or 2°C targets with SBTi. Half of these companies have included net-zero commitments in addition to their near-term reduction commitments. One additional company has publicly expressed their current efforts to submit a goal and receive approval from SBTi over the next year. SBTi currently lists over 4,700 companies across the globe that have made an SBTi commitment to reducing their company emissions. It is clear GHG emissions reduction is becoming a norm and expectation rather than an extra step taken by industry sustainability leaders. FB&A companies hoping to keep up with market trends should consider setting an SBTi emission target in the near-future.
Moving forward, Philadelphia Company Macaroni Company may explore establishing a hybrid automated calculation tool to streamline the quantification process and decrease chances of human error. A future project could use Python to establish code that would integrate:
1. yearly scope 1 & 2 data; 
2. updated EGRID factors;
3. emission conversions.
This information could then be multiplied together to create the same outputs as those generated from the current excel document. As the data is formatted the same way each year, this would be relatively seamless to implement. Once the python code is created, the only aspect of it that will need to be altered each year is the name of the input file. Additional code could be created to alter what the final output of the data looks like to make it easier to interact with. Additionally, the output of this data would go into an excel file, meaning that data manipulation would still be visible. However, this is being suggested as a future project because the initial process of using Python to create this would be too cumbersome for this master's project’s scope of work.
In addition, Philadelphia Macaroni Company could explore establishing an annual carbon accounting cycle practice to create a rigid protocol and avoid using outdated methodology or emissions factors in the future. The accounting cycle could follow the reporting timeline for CDP or would prepare the company for an external audit of its GHG emissions inventory. Especially as the industry trend is to report to CDP Climate, Philadelphia Macaroni Company would need to ensure its emissions inventory is verified before publicly disclosing its emissions values through CDP. A mock timeline can be found in Appendix D: Figure 7. 
[bookmark: _Toc133517655]Wheat
PMC prioritizes responsible sourcing for their customers, including wheat. They have a sustainable wheat initiative in partnership with Farmer's Business Network, which currently has 19 certified wheat producers and produced approximately 1.2 million bushels of sustainable wheat in 2021. PMC is also working with grain merchandisers to survey organic farmers and expand their outreach to more producers to increase visibility.
Through our research, we discovered that PMC's clients prioritize working with suppliers who have transparent supply chain traceability for raw materials, and who openly disclose their supply chain practices. However, gathering information on scope 3 (upstream supplier data) emissions can be a challenging task for large F&A companies. Despite this, it is crucial for them to do so. Scope 3 emissions can be divided into energy/industry-related and FLAG-related categories. PMC will need to provide customers with emissions data related to wheat agriculture and industrial emissions, which will be increasingly important in the near future. Companies falling under the FLAG-related industry category or with 20% of total emissions attributed to FLAG are required to set an SBTi target for emission reduction. Our research shows that most companies already have SBTi targets. For these companies, SBTi FLAG is mandatory, and the upcoming 2025 targets are rapidly approaching.
The impact of climate change and sourcing risks on big F&A companies is becoming increasingly critical. However, these companies have not established a standard methodology for collecting necessary data. Currently, suppliers are expected to maintain detailed and verifiable data on FLAG emissions. The top priority for key F&B players is to set targets and improve transparency. PMC can assist their customers in reporting on responsible sourcing and sustainable agriculture targets, which may attract new customers too. The significance of the target will depend on the percentage of wheat procured or grown by PMC. The new SBTi FLAG guidance, which takes effect in April 2023, provides an opportunity to set a target in line with the 1.5-degree trajectory, and outlines the metrics that need to be reported. This can be incorporated into PMC's long-term strategy. Additionally, reporting to CDP is an easy way for PMC to comply with requirements.
Our market assessment revealed that all 9 companies we observed have set a 100% sustainable sourcing target. While there were differences in timelines and materials included, each company had a focus on this metric. The key sustainable agriculture-related metrics were soil erosion rate, water quality and availability, pesticide use and toxicity levels, energy use and greenhouse gas emissions, biodiversity index, crop yield and quality, land-use efficiency, nutrient management, and soil health. In the past, leaders in F&A did not commonly report to frameworks or calculate FLAG-related emissions, but it was more common for companies to participate in certification programs such as Rainforest Alliance, Fairtrade, Global GAP, LEAF (Linking Environment and Farming), and Organic. These certificates are also a good stamp, and PMC could pursue the ones closest to their current certification. 
[bookmark: _Toc133517656]Waste
PMC is approaching waste from a standpoint in which their waste generation is already low. Food waste created through operations is frequently able to be reconstituted into products creating a scenario in which food waste generated is very low. Additionally, PMC has been working to reduce packaging waste through a reusable tote program with a few key customers.
Through research and interviews we found that waste goals have not yet extended to upstream suppliers. While many companies have waste reduction targets, they primarily tend to be focused on their own operations. Currently, food waste is the major area of concern. Due to the resultant emissions of decomposing organic material, food production companies are most intent on reducing food waste in order to lower their scope three emissions. Though this food waste also pertains to suppliers like Philadelphia Macaroni Company, the current focus has not yet extended to suppliers. Going forward, Philadelphia Macaroni Company should continue to focus on keeping food waste low and report on low waste generation whenever possible. As this is a key area of concern, low waste suppliers will likely be in high demand in the coming years.
The second facet of waste that many consumer goods companies are focusing on is packaging waste. Once again, this waste stream has primarily been confined to consumer goods waste production in their own operations. However, as this is a growing concern, it is likely that suppliers will be expected to reduce their packaging waste as well. Philadelphia Macaroni Company would be well positioned by shipping to their customers in reusable totes where possible as well as using recycled packaging materials as their emissions are much lower than those of virgin plastics.
[bookmark: _Toc133517657][bookmark: OLE_LINK1][bookmark: OLE_LINK2]Water 
PMC’s existing CSR report does not incorporate the metric of water, which aligns with the customers’ previous comparatively low concern for water-related issues. Although the standards for supplier water usage are unclear, a few corporations have initiated the process by conducting a comprehensive assessment of water risk throughout their value chain. PMC's customers have shown a keen interest in understanding the water usage patterns of our operations, requesting detailed information on where water is being utilized in the production and cultivation stages, rather than solely relying on invoicing address data. They are also concerned about water stress sites, where water is scarce or at risk of becoming scarce, and they hope that their suppliers pay attention to these areas when sourcing and using water.
Customers also mentioned a strong appreciation for suppliers sharing information about their sustainability initiatives with organizations like the CDP, which offers a platform for businesses to disclose and control their environmental impacts. Suppliers who are offering more transparency into their sustainable processes by reporting to the CDP, have established confidence in their relationships with their customers.


[bookmark: _Toc133517658]Conclusion
Considering everything that we have gleaned from our research and interviews, we have observed no consensus on the future requirements for suppliers in terms of sustainability metrics. Customers have shown interest and the intent to request GHG emissions data from suppliers and exploring doing the same for other environmental footprint metrics such as waste and water use. However, at this time customers have not established specific metrics, data collection methods, or ESG frameworks that they would require suppliers to report. As the market is not influenced by regulatory factors but rather consumer expectations, the field is still developing. However, there are a few immediate steps that the Philadelphia Macaroni Company could take in the next 1-2 years to establish internal structures which will better position the company to meet the needs of their customers. In addition, we have crafted recommendations for each environmental footprint metric that the Philadelphia Macaroni Company could pursue as next steps. We categorized our recommendations under Minimum Action, Value-Added, and Future Proofing.
[bookmark: _Toc133517659]Priority Steps
[bookmark: _Int_BkOiiHbs]Considering all of the recommendations that we made from each time horizon, we detailed a list of priority steps. These steps are those that we recommend PMC devote their resources to initially should they not be able to accomplish all the recommendations that we have provided. These include one to two recommendations in each area intended to provide PMC with the best industry future-fit. 
[bookmark: _Toc133517660]
GHG
Moving forward, we would recommend that Philadelphia Macaroni Company integrate its carbon accounting methodology into any existing Environmental Management Systems (EMS) or Quality Assurance (QA) protocols. Doing so would establish a company-wide protocol around tracking and quantifying company GHG emissions. This would establish a foundation for the company to pursue 3rd party verification of company GHG emissions and begin reporting to ESG frameworks such as CDP Climate.
[bookmark: _Toc133517661]Wheat
PMC should take two approaches to report on wheat: sourcing and sustainable agriculture. They must set targets focusing on both, based on their supply chain. In order to achieve this, PMC needs to define the metrics that will measure their progress. For wheat sourcing, PMC should focus on the percentage of raw material sourced is sustainable and certified. They can easily track and measure this metric with the FBN program they are already running.
To understand what their customers expect from them regarding sustainable agriculture metrics, PMC should survey their producers and grain merchandisers on sustainable agriculture practices. Once they identify these metrics, they can create a standard reporting data template to track them across their supply chain. This will uniformize the data and ensure the information collected is accurate and relevant. It will also enable PMC to monitor their progress towards their targets and identify areas for improvement.
[bookmark: _Toc133517662]Waste
As consumer goods companies' interest in waste reduction continues to grow, there are a number of actions that PMC should take. However, the main priority step is to begin quantifying waste. As their customers begin to near the years set forth in their emissions reduction goals, waste stream reduction will become a higher priority. Therefore, PMC will be well positioned as a priority supplier if they are already capable of disclosing their waste streams. Additionally, in calculating waste, PMC will also be able to determine if there are any areas of operations that could become more resource efficient. 
[bookmark: _Toc133517663]Water
There is a growing interest in the food and beverage industry regarding the use of water, and consumers are beginning to investigate water usage throughout the supply chain. Currently, PMC avoids using water in areas of high risk, but they have not yet included the water usage metric in their internal CSR reports. To meet external needs and stay ahead of the competition, PMC should start to measure water usage, include this metric in their internal CSR report, and disclose both internally and externally. Additionally, PMC should assess water risk for all sites to continue avoiding water usage in high-risk areas. 
[bookmark: _Toc133517664]Next Steps: Recommendations for the Future
Moving forward, the Philadelphia Macaroni Company could take the following steps to prepare themselves for future customer expectations and/or establish themselves as a sustainability leader in the pasta supplier sector.
Minimum Action
· GHG – We recommend the Philadelphia Macaroni Company fully document its carbon accounting methodology and pursue 3rd party verification of its Scope 1 and 2 emissions.  Having verified emissions values will increase the trust customers have in Philadelphia Macaroni Company’s GHG inventory.
· Wheat - PMC works with partners on sustainable wheat and regenerative agriculture initiatives. One of the key steps they can take is to demonstrate year-on-year performance in their internal Corporate Social Responsibility (CSR) memo. PMC should define its own metrics for measuring sustainability and regenerative agriculture, that are most material to their customers. They can take inspiration from the metrics used in certification that they already have for their wheat programs. Based on the metrics defined, they can survey their producers and retailers with the help of FBN’s network. Collecting the survey data will be critical for their customers as this is proof of a traceable and transparent supply chain. 
· Water – Water risk evaluation is a crucial step in assessing the sustainability of sites as it involves identifying potential water-related risks and vulnerabilities in a specific location. We suggest that PMC should start to evaluate water risk for existing and new sites and continue to avoid water use in high-risk areas. Additionally, effective communication about water usage should be established both internally and externally.
· Waste – Waste calculation is important for providing context to PMC’s operations and assessing which areas have the most environmental impact. Additionally, waste generation is likely to become a more focal metric in the coming years. Therefore, in addressing waste generated, PMC will be taking the first step in addressing waste reduction.
Value-Added
· GHG – We recommend the Philadelphia Macaroni Company begin reporting to CDP Climate and begin quantifying its Scope 3 emissions under Cat. 1, Cat. 4, Cat. 5, Cat. 6, Cat. 7, and Cat. 9 (Appendix F: Figure 10). Reporting to CDP Climate will increase transparency and trust around Philadelphia Macaroni Company’s GHG emissions.
· Wheat - To achieve internal sustainability sourcing targets, it's crucial to define specific goals. As PMC begins to develop its scope 3 inventory, it should focus on farm-related emissions as a critical area. One way to identify the highest emissions in their agricultural supply chain is by creating a tool for calculating farm emissions. Monitoring progress towards these goals requires yearly performance reporting on sustainable and regenerative agriculture metrics. Additionally, reviewing the CDP Ag Questionnaire can help enhance sustainability practices and incorporate relevant practices for the future.
· Water – We recommend PMC begin reporting to CDP Water to better meet the disclosure requirements, which will also assist them in monitoring and managing their water usage. Moreover, PMC could enlist the services of a water audit firm to identify ways to save water and observe water usage patterns. They could also conduct quarterly reviews to track water usage and ensure that they maintain efficiency. 
· Waste - As a value-added approach, we recommend that PMC quantify and report their food waste in accordance with the WRI Food Loss and Waste Accounting and Reporting Standard. This standard has begun to be adopted by a number of major food and beverage companies. It is likely that if this sector adopts this standard, it will become an expectation that suppliers will operate according to this reporting standard as well. Therefore, it would be beneficial for PMC to proactively adopt this reporting protocol. 
Future Proofing
· GHG – We recommend the Philadelphia Macaroni Company set a company a science-based target through the Science Based Target initiative (SBTi) to align with limiting global climate change to 1.5°C or 2°C warming. In addition, it would be beneficial for the Philadelphia Macaroni Company to partner with their key customers on any supplier engagement initiatives to be a first mover in setting metrics or public reporting expectations for suppliers. 
· Wheat- PMC must set ambitious goals to future-proof their raw material sourcing practices in response to customer demands. One strategy is to commit to the SBTi FLAG and align targets with customer goals. Verification of greenhouse gas emissions on farms can also help meet SBTi requirements. Reporting to the CDP for Agriculture is crucial for demonstrating a commitment to sustainability. Finally, obtaining EcoVadis certification for supply chain practices can further reassure stakeholders of the business's environmentally responsible operations. Implementing these strategies will enable PMC to take concrete steps towards securing their operations and ensuring their longevity in a rapidly changing world.
· Water - To prepare for the future and maintain the leadership position, PMC could aim to reduce their water usage by 20% by 2023, in line with the most stringent industry goals. We also recommend that PMC could customize specific water usage data to their customers’ needs. For example, one customer mentioned in the informational interview that they would prefer water usage data that is broken down by the growing and manufacturing processes. By providing customized data, PMC can enhance their customer service and demonstrate their commitment to transparency and sustainability. 
· Waste – To best aid in suppliers reaching their outlined waste reduction targets, we recommend that PMC aim to reduce all waste generated by 50% by the year 2030. This has been identified as the most stringent waste target set by PMC’s customers. Should PMC align itself with this goal, it would make them a more favorable supplier option when compared to other suppliers who have not set as stringent of waste reduction targets. 
[bookmark: _Toc133517665]Recommendations based on Time/Labor Intensity
We created tables based on time/labor intensity for different tasks (Appendix E), after developing recommendations for minimum action, value-added, and future-proofing stages for each of the four metrics. These tables serve as a reference for PMC to prioritize and optimize their efforts across all four metrics, taking a coordinated approach to enhance their overall sustainable performance. By reviewing these tables and focusing on areas that align with their current resources and capabilities, PMC can have a broad picture and execute strategies effectively. 
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Table 1 – Percent change in PMC’s 2021 and 2022 CO2e Emissions, comparing PMC’s original calculations with calculations done by the Duke team. Overall emission values decreased after the Duke Team’s calculations.
	
	% difference

	 
	FY2021
	FY2022

	 
	Electricity Use CO2-e Emissions (Metric Tons)
	NG Use CO2-e Emissions (Metric Tons)
	Combined CO2-e Emissions (Metric Tons)
	Electricity Use CO2-e Emissions (Metric Tons)
	NG Use CO2-e Emissions (Metric Tons)
	Combined CO2-e Emissions (Metric Tons)

	Site A
	-6.48%
	-0.12%
	-3.22%
	-6.48%
	-0.12%
	-3.26%

	Site B
	-6.48%
	-0.12%
	-1.54%
	-6.48%
	-0.14%
	-2.27%

	Site C
	-6.48%
	-0.12%
	-2.48%
	-6.48%
	-0.12%
	-2.67%

	Site D
	-17.26%
	-0.12%
	-9.95%
	-17.26%
	-0.11%
	-9.93%

	Site E
	-24.55%
	-0.11%
	-13.21%
	-24.55%
	-0.11%
	-14.15%

	Site F
	-0.77%
	-0.16%
	-0.45%
	-0.77%
	-0.16%
	-0.45%

	Site G
	-24.55%
	-0.19%
	-21.93%
	-24.55%
	-0.19%
	-22.19%

	Site H
	-6.48%
	-0.47%
	-0.97%
	-6.48%
	-3.53%
	-4.85%

	
	
	
	
	
	
	



Figures 1-6 were created to provide the PMC team with context why utilizing outdated eGRID emission factor values could have a significant impact on calculated facility Scope 2 emissions. 
Figure 1 – Comparison of 2018 vs. 2021 plant nameplate capacity by fuel type for eGRID subregion MROW.
[image: ]
Figure 2 – Comparison of 2018 vs. 2021 total number of plants by fuel type for eGRID subregion MROW. 
[image: ]
Figure 3 – Comparison of 2018 vs. 2021 CO2e emissions by fuel type for eGRID subregion MROW.
[image: ]
Figure 4 – Comparison of 2018 vs. 2021 nameplate capacity by fuel type for eGRID subregion SPNO.
[image: ]
Figure 5 – Comparison of 2018 vs. 2021 number of eGRID plants by fuel type for eGRID subregion SPNO. 
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Figure 6 – Comparison of 2018 vs. 2021 CO2e emissions by fuel type for eGRID subregion SPNO.
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Table 2 – Environmental Footprint Market Assessment
[image: ]
Table 3 – Market Assessment Findings
	Category
	Goal
	Metric
	Methodology
	Framework

	GHG
	· 9/9 companies have set carbon reduction plans
· 5 of 9 have goals to reach net-zero emissions
	· Lbs CO2e
· Metric Tons CO2e
· Tons CO2e
	· 8/9 companies have measured scope 1,2 and 3 emissions
	· SBTI​
· CDP​
· TCFD​
· SASB​
· GRI

	Wheat
	· 8/9 companies have set sustainable sourcing goals
	· % of sustainable sourcing
· % of regenerative agriculture
	· External certifications & partnerships
	· FSA

	Waste
	· 3/9 companies have set food waste reduction goals
· 3/9 companies have goals to reduce waste going to landfill
	· Metric Tons Food waste
· Metric Tons waste to landfill
· % of waste diverted from landfill
	· WWF index
· WRI standard
	· CDP
· SASB

	Water
	· 5/9 companies have set operational water use reduction targets
· 4/9 companies have water use reduction goals in high water risk areas
	· Cubic meters water usage
· % of water withdrawn in water-stressed areas
· No. of high-water risk sites
	· 3/9 companies use WRI
· Unique partnerships
	· CDP




[bookmark: _Toc133517670]Appendix C: Informational Interview Questions 

Company A
FOCUS: GHG, wheat, water, waste 
Interview Duration: Target 30 min

General Background Questions: 
· Could you tell us a little overview about your sustainability team/department? How long have you been with the sustainability team/department at Company A?
· What are the key components of your sustainability strategy? 
· How is sustainability involved in your work with suppliers similar to Philadelphia Macaroni Company? 
· E.g., procurement? Supplier initiatives?  

Materiality/Strategy 
· We read through your CSR report – would you be able to take us through how you determined which environmental components were material to your overall ESG strategy? (ie: under “Healthy Environment”: climate, waste, water, packaging, agriculture) 

GHG
· Going forward, what metrics and targets would Company A expect an ingredient supplier to track and prioritize? (ie: water, emissions, ingredients) 
· What reporting infrastructure would Company A want a supplier to utilize to best support Company A’s CSR metrics and be “Future Fit”? 
· We read in the CSR report that Company A has set an SBTi target – what was Company A’s motivation to establish an SBTi target?  
· Company A has made strong commitments towards reducing Scope 3 emissions – what actions would you like to see from your priority suppliers to support your commitments? 
· Is there a preferred framework or method for suppliers to report/track their emissions? 

Wheat 
· Regarding Company A’s commitment to sustainable wheat: Does Company A hold similar expectations for its suppliers of processed wheat products (i.e.: pasta) as it does for its milled wheat? 
· Agricultural practices 
· Partnership with growers 

Waste 
· Is waste produced upstream of your operations material to you? What aspects of your suppliers’ waste are you tracking or interested in tracking?  
· Examples: totes, pallets, packaging, food waste 

Water 
· Is the water-use footprint and water-risk of Company A’s upstream suppliers’ of interest to the company? 
· With operational water risk, is Company A also working to address water-use by agricultural suppliers? 
· If yes, how is Company A approaching data collection and metrics tracking? 
Company B
FOCUS: GHG, wheat, water, waste 
Interview Duration: Target 30 min

General Background Questions: 
· Could you tell us a little overview about your sustainability team/department? How long have you been with the sustainability team/department at Company B? 
· What are the key components of your sustainability strategy? 
· How is sustainability involved in your work with suppliers similar to Philadelphia Macaroni Company? 
· E.g., procurement? Supplier initiatives? 

GHG
· In your 2039 GHG emissions reduction goals, how do you plan to reduce your upstream Scope 3 emissions? What is the rationale for choosing the target year 2039? 
· In your commitment to ask suppliers to commit to public GHG reduction targets, do you see the marketplace requiring suppliers to report (publicly or directly to Unilever) on GHG emissions and reduction commitments? 
· When calculating the emissions of your suppliers within your Scope 3 emissions, do you only focus on your supplier’s Scope 1 and Scope 2 emissions? 
· Outside of inviting suppliers to set a public GHG target in 2021, what are some specific tools and ways in which Company B is supporting the suppliers to work on their GHG emissions? 
· Are there any frameworks or data/metrics that Unilever would like their suppliers to follow or integrate into their reporting? 

Wheat
· Within your food value chain, you identified 12 priority crops that have large impacts within the agricultural sector. For wheat, how do you plan to work with upstream wheat processing suppliers to fulfill those goals? 
· How successful has Company B been in engaging suppliers around sustainable sourcing goals? Could you describe specific “wins”?  
· Are there any successes or wins that are relevant or transferrable to your work with upstream suppliers? 
· Company B had set a target of 100% sourcing of agricultural raw materials sustainably by 2020. Does Company B have similar expectations of sustainable sourcing for their suppliers of processed foods (ie: pasta)? 

Water 
· With Company B’s water footprint, how do you consider upstream / supplier impact? 
· Does Company B plan to have suppliers track specific metrics of their water use? If so, are there specific frameworks or tools they would like suppliers to use? 
Waste
· With Company B’s packaging waste footprint, how do you consider upstream / supplier impact? What metrics do you consider? 
· If so, what aspects of your suppliers' waste are you planning to or currently tracking (ie: delivery totes, pallets, boxes)? 
· If you currently don’t consider your supplier waste, does Company B have plans to incorporate supplier waste into the company waste footprint? 

Company C
Interview Duration: Target 30 min

· Could you please describe a bit more about Company C, your mission, and how it may have changed over time with growing interest in sustainability from the F&B sector? 
· In what ways is your company involved with large CPG CSR footprint analysis and sustainability initiatives?  
· How have partnerships with customers helped drive sustainability strategy upstream in your value chains? How did these partnerships begin? 
· Could you describe more about the role Company C plays regarding Philadelphia Macaroni Company’s sustainable wheat program? 
· What drove the creation of Company C’s sustainable agricultural software? 
· What trends or market dynamics are you seeing as relevant to environmental footprint quantification and reduction targets?  
· Have you seen changes in the attitudes of raw material buyers towards sustainability metrics? 
· If there have been changes, what do you see as the driving force behind these changes?  
· For upstream / agriculture sustainability, what tools are relevant?  
· Beyond GHG, what other metrics are generally included?  
· For other metrics, what is / are the approach, tools, reporting, etc.  
· How do you suggest measuring and verifying regenerative agricultural practices?

[bookmark: _Toc133517671]Appendix D: Reporting Metrics Recommendations

Table 4 – Greenhouse Gases
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Table 5 – Water
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Table 6 – Wheat
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Table 7 – Waste
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Figure 7 – Mock outline of an annual carbon accounting cycle
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[bookmark: OLE_LINK48][bookmark: OLE_LINK49]Table 8 – Minimum action recommendations
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Table 9 – Value-added recommendations
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Table 10 – Future-proofing recommendations
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[bookmark: _Toc133517673]Appendix F: General Carbon Accounting Resources
Figure 8 – Map of 2020 EPA eGRID subregions
[image: ]Source: US EPA. (n.d.). eGRID2020 Subregion Map (png). United States Environmental Protection Agency. map. Retrieved March 2023, from https://www.epa.gov/egrid/maps.










Figure 9 – Breakdown of Scope 1, Scope 2, and Scope 3, as established by the GHG Protocol
[image: ]
Source: GHG Protocol. (2011, September). Corporate Value Chain (Scope 3) Accounting and Reporting Standard. Corporate Value Chain (Scope 3) Standard | Greenhouse Gas Protocol (ghgprotocol.org)













Figure 10 – Table of Scope 3 Emissions categories
[image: ]
Source: GHG Protocol. (2011, September). Corporate Value Chain (Scope 3) Accounting and Reporting Standard. Corporate Value Chain (Scope 3) Standard | Greenhouse Gas Protocol (ghgprotocol.org)
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