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Introduction
In April 2006, the United States signed on to the Paris Climate Agreement in which nearly all countries of 

the world agreed to undertake “nationally determined” reductions in greenhouse gas (GHG) emissions to 

mitigate global climate change and limit global temperature rise to well below 2°C above pre-industrial levels. 

Past, Current, and Future Emissions
Sources of GHG Emissions
CMU’s GHG emissions are primarily carbon dioxide (CO2) 

from the direct and indirect combustion of fossil fuels used to 

generate steam (for campus heating), electricity (for cooling, 

lighting and other equipment), and transportation services. 

Non-energy activities (such as water use and waste 

disposal) also release CO2 and other GHGs (like methane 

and nitrous oxide). Total emissions are expressed as metric 

tons of CO2 equivalent (CO2e).

Trends in Campus Energy Use
Campus energy use increased significantly in past years 

as the university’s size and population have grown. Figure 1 

shows past trends for steam and electricity use. Further 
increases are expected over the next 5 years.

Mitigation Options
Many options are available to reduce campus energy use and GHG emissions. This study focused on reduction 

of the three main sources of campus emissions: electricity use, steam heating, and transportation. Several 

mitigation strategies were evaluated for their annualized cost, annual CO2e reduction and cost-effectiveness, as 

shown in Table 1. These are ordered by cost to form a marginal abatement curve for GHG reductions, as shown 

in Figure 4.

Benchmarking Other Universities

Policy Proposal

Recommendations
Create an Office of Sustainability
As a university leader, CMU should establish a high-level Office of Sustainability to actively promote 

environmental and sustainability goals, and to oversee the implementation of GHG emission reductions and 

related measures. Many of CMU’s peer institutions already have implemented such institutional structures. 

To begin, the President of Carnegie Mellon should establish a prominent task force or commission 
composed of CMU faculty, staff, students and administrators to define in more detail the responsibilities, 

organization and resources of this new Office. Such responsibilities would include: 

• Setting targets for GHG reductions, energy efficiency improvements and other sustainability goals; 

• Improved monitoring and tracking of GHG emissions and related activities; 

• Assessments of technological and other options for achieving goals;

• Implementing policy measures and monitoring progress in achieving them.

While CMU has made important strides toward a greener campus, a high-level office dedicated to meeting 

the environmental and sustainability challenges of the 21st century is needed to effectively fulfill our 

commitments and aspirations.

University Comparison Requisites:
• Private (non-profit) four-year institutions

• With campus housing

• In an urban area

• In a similar climate zone

• With more than 5,000 students

• With at least 50 PhDs

Some of the 23 Universities Benchmarked Include:
• Boston University

• Case Western Reserve 

• Harvard University

• M.I.T.

• Northwestern University

• Yale University

GHG Reduction Commitments and Structure 
21 of the 23 universities have clearly articulated goals and targets for greenhouse gas reductions.                   

Twelve have joined “We Are Still In.”  Seven have a combination of short-term and long-term goals. 

Focus Areas
Common goals revolve around electricity conservation, building emissions, transportation, water 

conservation, recycling, data management, and campus education.

Campus Management 
19 of the 23 have clearly articulated presidential support for a campus sustainability plan. 18 of the 23 

created a central office dedicated to sustainability management. 

Set a Carbon Price at CMU
Implementing a tax or price on GHG emissions would complement and spur ongoing efforts by FMS and 

others to create a greener campus and reduce CMU’s carbon footprint.  A carbon price would require better 

tracking of campus GHG emissions, create greater campus awareness of GHG-generating activities, and 

create new incentives (pressure) to reduce emissions. There are many ways to implement a carbon price. 

Table 2: Types of Carbon Prices

Type of 
Carbon Price Definition and Applications

Tracking of 
GHG 

Emissions

Campus 
Units

Responsible

Incentives
(Pressure) to 

Reduce GHGs

Shadow Price

A set price (e.g., EPA  Social Cost of Carbon) 

used to value GHG impacts, but no actual 

payment made. MIT uses this method to 

assess major new projects.

Tracking 

required

Central

administration

Minimal

(Zero cost, but can 

affect planning 

decisions)

Nominal Price
A minimal charge (e.g., $0.01/tonne CO2e) 

on campus GHG emissions. Funds collected 

go into GHG reduction efforts.

Tracking 

required

Central

administration

Minimal 

(Low cost, but 

creates accounting 

mechanisms)

Real Price 
(Non-Nominal) 

A set charge (e.g., EPA  Social Cost of 

Carbon) on campus GHG emissions. Funds 

collected go into GHG reduction efforts.

Tracking 

required

Central

administration

High 

(High cost spurs 

mitigation efforts)

Internal Price
(Net Revenue

Neutral)

Yale Model: A benchmark CO2e emission 

level is established for major administrative

units (e.g., colleges). At year end each unit 

pays tax (e.g., EPA SCC) to central admin 

based on actual emissions. Units are repaid

in proportion to reductions from benchmark.

Tracking 

required

Central

administration, 

colleges and  

departments

Variable 

(Net zero cost to 

CMU but real 

costs and benefits 

to colleges and 

departments)

Year Carbon Price
($2017/ton CO2e)

2017 47.53

2018 48.74

2019 49.96

2020 51.18

2021 51.18

2022 52.40

Carbon Price 
($2017)

University Funds for GHG Reductions
Based on 2017 Emissions w/o RECs

Shadow Price $0

Nominal Price $10,100

Real Price (SCC) $4,800,000

Internal Price Depends on decisions by College/Department 

units affected by reallocation of internal funds

Table 3:
EPA Social Cost of Carbon Table 4: Visualizing the Impact of a Carbon Price at CMU

In June 2017, the newly-elected US president Donald J. Trump announced plans to withdraw the US from 

this agreement, saying that: “I was elected to represent the citizens of Pittsburgh, not Paris.”

In response, Pittsburgh mayor, Bill Peduto, rejected 
Trump’s statement and vowed to follow the Paris 
Agreement guidelines (see tweet).  Mayor Peduto joined 

many other US mayors and a broad array of public and 

private organizations, including many US universities, 

committed to the Paris Agreement (see WeAreStillIn.org).

Against this backdrop, this study seeks to identify ways that Carnegie Mellon University (CMU) can reduce 
GHG emissions from its Pittsburgh campus in accord with the Paris Agreement.  In particular:

• What should be CMU’s first five-year “intended commitment” to GHG reductions?
• Are new institutional mechanisms needed at CMU to ensure continued progress?

Mitigation Strategy Annualized Cost 
($/year)

Annual CO2e
Reduced 

(metric tons)

Cost-Effectiveness
($/metric ton of CO2e 

reduced)

Computer clusters in sleep mode for off-hours -13,500 62 -220

Change cooling temperature set point -191,000 878 -220

Change 24/7 building policy – Gates-Hillman -29,200 147 -200

Change heating temperature set point -706,000 5,050 -140

Install thermostatic radiator valves -5,800 to 3,800 60 -95 to 65

Install combined heat and power system -160,000 12,300 -13

Purchase air travel offsets 203,000 13,500 15

Install solar panels for Hamburg Hall 209,000 221 560

Install solar panels for 6555 Penn Ave 265,000 182 730

Switch from automobile to bus commuting N/A 106 N/A

Table 1: Evaluation of Several  GHG Mitigation Strategies for CMU

Figure 3: Projected CO2e Emissions for a 10% 
Reduction from 2017 Baseline, including RECs

Figure 1: Historical and Projected Electricity and Steam Use for CMU Campus (FY 2003-2022)

Figure 4: Marginal Abatement Cost Curve for GHG Reductions*

* Based on a 3% discount rate. For a 12% rate 

negative costs are smaller, positive costs 

higher.

Study Objectives

Historical Projected

Electricity use grew by ~2% per year

Electricity use per sq. ft. of building space 
also increased (by 0.5% per year)

Steam use grew by ~1% per year

Steam use per sq. ft. of building space 
decreased slightly (by 0.1% per year)

.

2017 emissions of 52,600 metric tons will thus grow 

to 61,300 tons in 2022 under “business as usual”

(with continued purchase of RECs). Mitigation 
strategies can reduce GHGs to at least 10% 
below 2017 levels by 2022 (see Figure 3).

Campus GHG Emissions Sources

Fuel Use for Campus Vehicles Non-Energy Activities

Campus Heating

Associated Emissions Sources

Official CMU Air Travel

Campus Electricity Use

Commuting and Other Ground Travel

Figure 2: Overall and Projected CO2e Emitted 
From CMU Including Credit for RECS (FY 2004-

2022)
 

 

Historical                    Projected 

Without REC credits total  emissions 
are ~110,000 metric tons CO2e per year

10% below 2017

Business as usual
Based on 

credit for  

RECs

Survey of CMU Community

Many mitigation options that 
reduce GHG emissions also 
save money (shown here as 

negative costs).*

These and other low-cost 
measures can achieve a target 
“intended commitment “of a 
10% reduction based on 2017 
GHG emissions by 2022.

Blue:  “Should Carnegie  Mellon be  a leader among 
univers ities  at be ing a green campus ?“

Green: “Is Carnegie  Mellon a leader among 
univers ities  at be ing a green campus ?"

A survey of students, faculty and staff from across the 

CMU campus revealed strong concern about global 
climate change and strong support for Carnegie Mellon to 

play a greater leadership role among universities.

EPA Social Cost of Carbon
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Trends in GHG Emissions
Figure 2 shows sources, magnitude and trends in 

GHG emissions. CO2 from electricity use fell 

sharply due to purchase of Renewable Energy 
Certificates (RECs) for all campus usage.* 

Steam generation emissions fell due to 

switching from coal to gas, but emissions are 
now increasing due to higher energy use. 
Transportation and non-energy emissions also 

are increasing due to higher use. 

_________________________________

*RECs convey the “attributes” of renewable energy but not the energy itself


