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What are “Scope 3” Emissions?

Reference: Figure [1.1] Overview of GHG Protocol scopes and emissions across the value chain
The Greenhouse Gas Protocol: A Corporate Accounting and Reporting Standard REVISED EDITION  
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What is Typically Reported?

“Organisations of all types are significant contributors to international greenhouse 
gas emissions. The business case for supporting low-carbon practices is gathering 
pace, alongside the regulatory demands imposed through carbon emission 
compliance reporting. 

Despite this, guidance for generating carbon footprints through hybrid 
environmentally extended input-output analysis is under-developed and under-
researched. 

“A universal methodology which takes a consistent and transparent approach for 
practitioners in assessing the carbon footprint of HEIs is proposed. The input of 
environmental practitioners themselves during its development has sought to ensure 
this methodology is user-friendly.”
Towards a universal carbon footprint standard: A case study of carbon management at 
universities
Author s: Oliver J.Robinsona AdamTewkesburyb SimonKempa Ian D.Williamsa

Journal of Cleaner Production, Volume 172, 20 January 2018, Pages 4435-4455

https://www.sciencedirect.com/science/article/pii/S0959652617303736%3Fvia=ihub
https://www.sciencedirect.com/science/journal/09596526
https://www.sciencedirect.com/science/journal/09596526/172/supp/C


Scope 3: Potential Magnitude

University of Cambridge 
GHG Inventory 2011-2012 AY



Applying Scope 3 Protocol
Reference:  Figure [5.3] Time boundary of scope 3 categories, Corporate Value Chain (Scope 3) Accounting and Reporting Standard

Scope 3 category Carbon Commitment CCC/ 
CarbonMAP

SIMAP 
Tier 1

1. Purchased goods & services o p 
paper

p
food, paper

2. Capital goods

3. Fuel- and energy- related activities o p 
T&D losses

p 
T&D losses

4. Upstream transport & distr P
food

5. Waste generated in operations o x x

6. Business travel X
study abr, biz travel

x 
study abr, biz travel

7. Employee commuting X
student, faculty, staff

x 
student, faculty, staff

8. Upstream leased assets

9. Downstream transport & distr

10. Processing of sold products

11. Use of sold products

12.End of life treatment of sold products

13. Downstream leased assets

14. Franchises 

15. Investments



Value proposition of Scope 3 Accounting:  UT Austin

1. Right thing to do

• Lean toward making bigger impact

2. Living Lab opportunity

• Experiential Learning

3. Leadership opportunity

• For institution and vendor partners



UT Austin GHG Inventory 2012 Update



UT Austin GHG Inventory 2012 Update: Supply Chain

3.05	SUPPLY	CHAIN	
Embodied energy from purchased good and services is estimated in the university’s supply 
chain produced approximately 299,000 MTCO2e, accountable for 76% of Scope 3 emissions 
and 46% of total emissions.  

While not all universities elect to include supply chain emissions as part of their greenhouse gas 
inventory, the size and significance of these emissions should be included to reflect a campus’ 
true carbon footprint. In terms of measuring emissions from purchased goods, the CA-CP 
requires only information about purchased paper. With the addition of all purchases and 
services, however, the emissions resulting from UT Austin’s annual purchasing nearly doubles 
the overall carbon footprint of the campus. The methodology is detailed in the Appendices. 



UT Austin GHG Inventory 2012 Update: Supply Chain



UT Austin: Qualitative Data

http://studentsuccess.utexas.edu/surveys/results

http://studentsuccess.utexas.edu/surveys/results


Value proposition of Scope 3 Accounting: UNH

Collecting and analyzing quantitative data about the 
upstream and downstream carbon impacts of campus 

activities lends additional credibility and momentum to 
numerous campus sustainability initiatives.



Energy Planning at UNH: We Need More Data

Not in SIMAP In SIMAP!



A Broad Range of Value for Scope 3 Accounting

Collecting and analyzing quantitative data about the upstream 
and downstream carbon impacts of campus activities lends 

additional credibility and momentum to numerous campus 
sustainability initiatives.

• Energy: “Upstream” energy info is vital for next round of climate action 
planning, long-term energy vision

• STARS: Required to collect and reporting various purchasing data (i.e., food, 
electronics, janitorial, paper, etc.), and it would be nice to get more value 
from that exercise 

• Zero Waste: Purchasing, packaging, disposal 

• Investments: We continue to have a robust conversation on campus 
regarding the impact of our investments, theoretical divestment

• Nitrogen footprint: The original model required looking at food production as 
the major driver; as a result, we’ve incorporated into SIMAP



A nitrogen footprint is the amount of 
reactive nitrogen released to the 
environment as a result of an entity’s
resource consumption 

Food*

*Food consumption 
and production

Energy1 2

What is a nitrogen footprint?
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Food: Vegetables

Food: Dairy, eggs, fish

Food: Meat

T&D Losses

Wastewater

Solid waste

Directly financed air travel

Student commuting

Staff commuting

Faculty commuting

Purchased electricity

Fertilizer & animals

Direct transportation

Other on-campus stationary

Co-gen steam

Co-gen electricity

Scope 3

UNH’s nitrogen and carbon footprints

*Of categories in SIMAP

Scope 3 Components of UNH Footprint*

FY2014



Wrestling with Changing Boundaries at UNH

How to deal with changing boundaries when we have existing 
baselines/goals/commitments? 

GHG Reduction Goal: 80% by 2050,                                       
originally adopted using the “Climate Commitment” boundaries

1. Keep baseline year; adjust calculation to incorporate estimated 
emissions for new sector/s

2. Adopt new baseline year in order to have credible estimates of 
emissions across all included categories; update or set 
(combined/overarching) new goal/s as needed

3. Report emissions and set goals separately for Scope 1 and 2 versus 
Scope 3 emissions (i.e., carbon neutral by 2050 for S1 and 2; more 
modest S3 goal, or various goals for different S3 categories)



Data and Methodologies: 
Challenges and Tradeoffs for Supply Chain 

High level Sub-sector level Product level

Inputs Required Total $ spent across all 
sectors (i.e. construction,
paper products, food and 
ag), or in each sector

$ spent per sub-sector (i.e. 
for food, beef vs poultry vs 
produce)

OR 
mass/volume of items per 
per sub-sector

#/volume/mass of 
specific products, with 
sustainability attributes

Emissions and 
Conversion Factors 
Required

Economic Input/
Economic Output
(“EI/EO”)

Combination EI/EO and 
Process LCA data

Sub-sector average 
conversion factors for $ to 
mass/volume

Massive volumes of 
detailed LCA Process data

Pros

Cons

Data is generally very 
accessible; Able to be 
completed quickly

Hard to capture reductions 
or impact of institutional 
decision-making

Inputs, EFs and conversion 
factors are generally at a 
reasonably manageable and 
relevant scale.

Data can be harder to get and 
work with; Combo of 
methodologies potentially 
problematic 

Most useful/accurate for 
purposes of capturing the 
impact of institutional 
decision-making.

Difficult/ time-
consuming/ impossible 
to get required data.  



Vendor Partnerships: UT



Data and Methodologies: UT

Reference: 



Data and Methodologies: UT

Reference: 



Data and Methodologies: Food Data in SIMAP

Why is food important for footprinting?

9% of US carbon emissions 50% of US nitrogen creation

EPA 2016 EPA 2011

Sources of reactive nitrogen 
in US in 2002 (Tg N/yr)

US greenhouse gas emissions 
by sector in 2016



Data and Methodologies: Food Data in SIMAP

NFT Network

1. Food data collection and processing

2. Emissions factor calculation

3. Using the results



1. Food data collection and processing

Request purchase records Categorize items 
& calculate weights

18 food categories

Calculate weights, for example:

20 lb/pack x 5264 packs purchased
= 105,280 lb eggs



Data and Methodologies: Food Data in SIMAP

• Food purchase data can be in two forms:
• Dollars ($)
• Weight (pounds)

• $ / lb varies within food groups:
• Ground beef = $3.80/lb à Steak = $8.60/lb
• Flour = $0.50/lb à Bread = $1.30/lb

• Emissions factors are per unit weight:
• 26 kg CO2e/kg beef
• 390 g N/kg beef



• User’s Guide (Resources tab)
• Food Template (Resources tab)

For more information:

REQUIRED food data entry: OPTIONAL food data entry:
• Date range
• Label (descriptive text)
• Food category 1
• Weight
• Unit (kg, lb)

• Vendor name
• Organic
• Local
• Food category 2 & 3 (multi-ingredient)
• Dollars
• Confidence level
• Notes

1 2

3
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2. Emissions factors for food

Leach et al. 2016
Heller & Keoleian 2014Carbon (kg CO2-eq)             Nitrogen (g N)

Consistent trends across C & N footprints

Crops Meat & animal products



3. Using the results

Data to back up other food 
sustainability initiatives:

Communication/education/ou
treach AND inform new goals

Real Food 
Challenge Menus 

of 
Change

Carbon & 
Climate 

Commitments

STARS
(AASHE)

• Food labels!

• Nitrogen footprint reduction 
goals



Data and Methodologies: Food Data in SIMAP

Next steps for food:

• Calculate reasonable $/lb conversion for food

• Improve food data processing alignment with STARS and 
Real Food Challenge

• Share food scenarios template



Applying Scope 3 Protocol
Reference:  Figure [5.3] Time boundary of scope 3 categories, Corporate Value Chain (Scope 3) Accounting and Reporting Standard

Scope 3 category Carbon
Commitment

CCC/ 
CarbonMAP

SIMAP 
Tier 1

SIMAP Tier 2

1. Purchased goods & services o p 
paper

p
food, paper

X

2. Capital goods

3. Fuel- and energy- related activities o p 
T&D losses

p 
T&D losses

X

4. Upstream transport & distr P
food

X

5. Waste generated in operations o x x X

6. Business travel X
study abr, biz travel

x 
study abr, biz travel

X

7. Employee commuting X
student, faculty, staff

x 
student, faculty, staff

X

8. Upstream leased assets

9. Downstream transport & distr

10. Processing of sold products

11. Use of sold products

12.End of life treatment of sold products

13. Downstream leased assets

14. Franchises 

15. Investments



Summary
Scope 3 Accounting : Next steps

• Challenging to do, but can be of 
strategic value, especially if 
coupled with related initiatives 
(e.g. student research, STARS, 
etc)

• Need to move toward “dual 
reporting”

• SIMAP will hopefully help!

• Working groups on different 
categories

• Build new Scope 3 module/s in 
SIMAP

• Beta testing (let us know if you 
want to participate!)

• Launch in 2019

www.unhsimap.org SIMAP@unh.edu


