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beef systems.

To find a point of comparison for grass-fed systems, we examined a New England-
based study that quantified the difference in GHG emissions between production 
systems as a ratio and applied that ratio to our grain-fed pounds of CO2e factor. We 
were confident in this factor after observing consistent findings from other sources. 

To convert from “live” weight, we found literature demonstrating that the consumer 
benefit found in the dining hall after carcass weight and trimming is removed 
enhances total emissions per lb by a factor we applied to our findings in Table 1. 

Beef Consumption at Boston College: A Discussion on Carbon Footprint and Alternative Agricultural Practices
Jessica Carroll and Curran Clere

Purpose:

The primary objective of this study was to calculate the carbon footprint (CO2e) of beef consumption within Boston College Dining Services from May 28, 2017 to May 26, 2018. During the early stages of this project, the Office of Sustainability demonstrated a need to quantify the impact 
of current beef consumption levels at BC in order to comply with the evolving state-level and national sustainability standards. A vast majority of beef consumed at BC is raised in a conventional system (e.g., grain-fed, finished in feedlots, utilizing growth-enhancing technology), which 
yields expansive environmental consequences, particularly in relation to climate change inducing greenhouse gas emissions. The primary question of this study was whether or not alternative practices (e.g grass-fed or locally raised beef production) and beef substitutes would be less 
carbon intensive than conventional methods and if BC should transition beef procurement and consumption practices to these alternatives.

180,628 lbs of Beef Consumed at BC

4,194,906 lbs CO2e resulting from Beef Consumption

Results:

Table 1: Approximated CO2 Equivalents for Grass and Grain-fed Systems

Out of 26 beef vendors, only three were found to source from grass-fed beef farms, 
comprising just 11%, or 19,600 lbs. of total beef out of 180,628 lbs. of beef sourced 
during the ’17-’18 collection period. Only one vendor, Maine Family Farms, sourced 
beef locally to Boston College, composing 10,580 lbs., or 5.9% of total beef.

“Cradle-to-Gate” life cycle analyses findings yield an average CO2e of 21.63 lbs. 
CO2e/ lb of Consumer Benefit for conventional Grain-fed sources. This includes 
energy expended in the production of the farm machinery, feed, land, waste, and 
transportation. Less than 10% of the total CO2e from the beef life cycle results from 
transportation, making the sourcing location less significant than farm-specific 
land-use practices. 

Grass-fed beef production emissions were found to be higher, at 36.24 lbs. CO2e/lb
of Consumer Benefit (Capper 2012). The literature revealed that when using a 
shorter time horizon in calculating CO2e through GTP20 or GWP20 methods, the 
increased enteric methane emissions from the cow’s longer growth period on 
grass-feed without growth hormone exceeded the advantages of pastureland’s role 
as a carbon sink. This is because a shorter 20 year calculation period lends itself to 
methane’s shorter residence time in the atmosphere. However, the scope of this 
project in calculating a CO2e value does not include benefits of local and grass-fed 
systems, such as reduced water use and toxic waste build-up that decreases beef’s 
ecological impact. 

We recommend that BC increasingly incorporates grass-

We  


