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Abstract 

Under the framework of the nitrogen footprint tool (NFT) network, campuses of higher 

education institutions have worked collectively to calculate, assess, and manage the nitrogen 

footprints associated with their activities: these footprints consist of all forms of reactive 

nitrogen released to the environment as a result of institutional consumption of food and fuel, 

transportation, research activities, use of fertilizers, and other activities. Nitrogen footprints 

reveal emissions both in upstream production supply chains and in downstream waste, and 

give a holistic view of the overall contributions of different sectors. A new tool for assessing 

campus nitrogen footprints, SIMAP (Sustainability Indicator Management and Assessment 

Platform), allows campuses to calculate their nitrogen footprint alongside their carbon 

footprint. This paper (1) assesses the nitrogen and carbon footprint results of 13 institutions in 

the NFT network, (2) proposes several factors contributing to differences between campus 

results, and (3)  
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1. Introduction 

Among the levels of analysis for various nitrogen footprint 

tools, college and university campuses are uniquely positioned 

to use the nitrogen footprint methodology to reduce their 

impact. Most campuses that have completed a nitrogen 

footprint calculation are now considering how they might use 

the information to make management decisions and set 

reduction goals. The decision-making process can be 

informed by better understanding how the individual campus 

nitrogen footprint compares to others. Comparison of multiple 

campus footprints also reveals where the most overall nitrogen 

impact occurs: in the food sector.  

2. Methods 

Campus carbon and nitrogen footprint results were 

calculated in the SIMAP online tool, which uses emission and 

conversion factors for food (virtual nitrogen factors), 

transportation, utilities, wastewater, and fertilizer. Nitrogen 

footprint results consist of total nitrogen emissions by sector 

and sub-sector (for instance, for different food groups within 

the food production sector), and are broken out by species: 

NOx, N2O, and other N.  

Campus nitrogen footprints are calculated and reported by 

sector; an aggregated set of these sectors includes agriculture, 

on-site fuels, utilities, commuting, food, and wastewater. 

Sectors are also broken out into three scopes, to reflect the 

geographic location of nitrogen emissions in relation to the 

campus, as well as the campus administration’s liability for 

those emissions (or, their ability to control those emissions).  

The campus nitrogen footprints are assessed side-by side 

using various metrics for comparison. These include 

population variables, campus size variables, and budget 

variables. Additionally, the nitrogen footprint of the food 

sector is further broken down to understand the relative 
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contributions of different food groups, such as beef, dairy, 

vegetables, etc.  

 

3. Results 

Total campus nitrogen footprints range from 6.8 MT N 

(Marine Biological Laboratory, MBL) to 360 MT N (Oregon 

State Universtity, OSU); these 13 institutions vary greatly in 

size, population, geographic region, mission, and degree of 

use by their population. A comparison of the makeup of 

institution N footprints by sector reveals the unique makeup 

of campus profiles and shows commonalities across campuses 

(Figure 1). Food is the largest portion of the nitrogen footprint 

for institutions that provide food service. Several institutions 

include air travel by students and researchers in their 

calculation, revealing that this sector can have a very high N 

footprint. Agricultural activities, which includes research 

animals, can also contribute to a high N footprint. Utilities 

have larger N footprints for institutions that rely on fossil 

fuels, which can depend on the regional energy grid for its 

location. Wastewater nitrogen is also regionally dependent 

based on the denitrification level of the local wastewater 

treatment plant. 

 

Fig. 1: The sector composition of each campus N footprint, by 

percentage of the total campus footprint.  

3. Discussion 

The makeup of a campus nitrogen footprint depends on the 

activities pursued by the institution (food service, travel, 

agriculture, etc.), as well as geographic location. Reductions 

can be made in all sectors of the N footprint, but their 

feasibility depends on many factors; the ability of the 

institution to make changes depends on cost, degree of 

control, and even human behavior. Understanding the 

relative contributions of different sectors allows an 

institution understand which areas have the largest potential 

for impact. Understanding how multiple campus nitrogen 

footprints compare allows researchers to examine novel 

reduction strategies. 

Acknowledgements 

This work has received support from the EPA Healthy and 

Sustainable Communities Research Program.  

References 

 

 

 


