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Executive Summary

In the coming decades, climate change will have huge impacts on humanity. Millions of 
people will be displaced by rising sea levels, more intense droughts, and extreme weather 
events. Reducing emissions now will prevent us from suffering the most devastating effects 
of climate change. Though government policies and private-sector action are essential to 
sufficiently reduce global emissions (the primary driver of climate change), all institutions 
and individuals have a role to play. Many institutions of higher education have pledged 
to curb their carbon emissions. For example, Boston University has pledged to reduce 
operations emissions to net zero by 2040, and New York University has pledged to become 
climate neutral by the same date (New York University n.d.; Boston University n.d.). 

Northeastern University has also committed to reducing its carbon emissions, setting the 
less ambitious goal of 80 percent lower emissions by the year 2050.  Furthermore, university 
President Joseph Aoun wants sustainability to factor into all of the university’s “decisions 
and plans for new services, building designs, and product changes (Facilities Department 
2016).” The facilities department has been measuring the school’s emissions for more than 
a decade; the next logical step is for Northeastern to institute a carbon pricing mechanism. 
Specifically, by implementing a flat-fee, revenue-positive carbon price along with a proxy 
price on new construction and building renovations, Northeastern can reach and surpass its 
emissions-reduction goals and become a leader in global climate action. 

A carbon pricing mechanism is a policy that attaches a dollar value to each unit of 
greenhouse gas (GHG) emissions. Carbon prices can take many forms, including fee-based 
and cap-and-trade systems. In addition, carbon pricing systems can be external—i.e., 
government-mandated pricing systems—or internal—i.e., those used by institutions, such 
as corporations or universities. Reasons for implementing internal carbon prices vary, as do 
the mechanisms chosen by institutions, but all pricing systems purport to reduce emissions 
by creating monetary incentives to reduce GHG-intensive consumption. 

Recently, a number of universities and colleges, in the US and abroad, have pioneered 
various types of internal carbon pricing systems. This paper provides the rationale for 
Northeastern University to do the same. Section I provides background context on global 
climate change and the need to take immediate, decisive measures. Section II describes 
and defines the various types of external carbon pricing policies and policy design options, 
and it explores the variety of ways in which emissions can be valuated and carbon prices 
set. Section III introduces internal carbon pricing and provides examples from the private 
sector, describing various motivations for adopting an internal carbon price and how those 
motivations translate into policies. Section IV details the internal pricing schemes that have 
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already been adopted in higher education. Section V provides an overview of the existing 
budgeting and energy systems at Northeastern, and section VI reviews which options 
would be suitable for the school. The concluding section supports the proposal that, given 
Northeastern’s existing operating procedures and administrative structures, a flat fee and 
proxy-price system are ideal for achieving the university’s emissions-reduction goals.

A Call to Act Now on Global 
Climate Change 

Climate change poses an existential threat to humanity. Over the next few decades, sea-
level rise will displace millions, extreme weather and heat will devastate urban and rural 
populations, and the disruption to the global economy will affect innumerable lives (IPCC 
2014; USGCRP 2018). Human activities, particularly greenhouse gas (GHG) emissions, 
are responsible for global climate change (IPCC 2018). Human activities have already 
caused approximately 1.0°C of global average temperature increase above pre-industrial 
temperatures. If GHG emissions continue at the current rate, it is likely that temperature 
increases will reach 1.5°C above pre-industrial levels within the next three decades, 
resulting in more droughts, heat events, flooding, and other extreme weather events (IPCC 
2018). Industries dependent on weather conditions (agriculture, tourism, etc.) will be 
severely affected (USGCRP 2018). Besides threats to ecosystems and massive effects on 
crop yields and fisheries, human health will be jeopardized. Already, an estimated 400,000 
deaths per year are caused by climate change, and 4.5 million deaths per year are caused 
by the energy system (i.e., the drilling, mining, refining, and burning processes associated 
with the carbon economy) as a whole (Fundacion DARA Internacional 2012). Institutions 
and governments must take bold action now to decrease our carbon emissions and keep 
the global mean surface temperature increase to less than 1.5°C above pre-industrial levels 
(Pearce 2016).1 To keep global warming below 1.5°C, the IPCC reports that global emissions 
need to be reduced to net zero by 2040 or 2050 (IPCC 2018).

Policymakers, engineers, frontline communities that are already feeling the impacts of 
climate change, and environmental-justice advocates are working to forestall the impacts 
of climate change through adaptation measures, such as sea walls, flood-prevention 
technologies, and heat-island-effect reduction efforts. However, it will be far less expensive 

1	 Though 2.0°C is a commonly stated goal, research indicates that, by limiting global mean surface temperature change to 
1.5°C, some of the worst effects of climate change, such as increased extreme weather events, may be avoided.
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to mitigate the causes of climate change rather than take extremely costly measures to 
adapt to the inevitable effects (Krugman 2017). There is a short time frame in which to 
effectively address climate change. A carbon price slows climate change by making each 
unit of GHG emissions more expensive to emitters, incentivizing them to reduce costs and, 
consequently, emissions. 

Serious emissions reductions must occur within the next decade to meet IPCC targets, so 
a serious public policy shift must occur (IPCC 2018). A number of carbon pricing schemes 
have been adopted by governments around the world as they update their policies to address 
the realities of a changing climate. Given that the federal government of the United States 
has not adopted a carbon price (although individual states and regions have), corporations 
and educational institutions need to take matters into their own hands, compelling policy 
advancements by changing their own practices to move toward carbon neutrality—a state of 
balancing carbon emissions with carbon removal or reducing carbon emissions to zero. One 
way to do this is to develop internal carbon pricing policies. 

An internal carbon price is a mechanism through which an organization, rather than a 
government, attaches a monetary value to the emission of a unit of carbon dioxide and 
uses this to inform its decision-making. For example, an organization using a carbon price 
may choose to purchase electricity produced using renewable sources rather than fossil 
fuels, because the cost associated with the nonrenewable source, as dictated by the carbon 
price, may be greater than that of the renewable source. Organizations benefit from these 
mechanisms in several ways. An internal carbon pricing policy limits an institution’s 
exposure to the financial risk posed by climate change. Future climate policies will likely 
cause significant increases in the cost of fossil fuels; by accounting for the full price of 
carbon in their budget planning now, institutions will be prepared for the inevitability of 
eventual fossil-fuel price increases. In addition, internal carbon pricing schemes can allow 
for more strategic decision-making by quantifying the institution’s emissions footprint. 
They also provide a platform for institutions to show their commitment to innovation. 
These factors provide direct benefits to the adopting institution. 

In 2007, Northeastern University President Joseph Aoun signed the President’s Climate 
Commitment, in which he pledged to reduce Northeastern’s emissions by 80 percent by 
2050 (Second Nature 2015). This pledge was warranted: Parts of the Northeastern campus 
are at risk for climate change-caused flooding within the next few decades (Climate Ready 
Boston Map Explorer n.d.). However, the school has not yet adopted a policy on carbon 
pricing as a means to reach its emissions-reduction goal. By contrast, Boston Mayor Marty 
Walsh has committed to make the entire city of Boston, which is where Northeastern’s 
campus is located, carbon-neutral by 2050 (Greenovate Boston 2017). As a university 
committed to “leadership in sustainability (Northeastern University 2018),” Northeastern 
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needs to be doing more to combat climate change. One way to reduce emissions and 
prove true leadership in sustainability is for the school to implement a strong internal 
carbon price. An internal carbon pricing scheme will benefit Northeastern University, 
the surrounding communities, and the global community. A carbon price will provide a 
quantitative tool enabling Northeastern to take strong climate action. 

Carbon Pricing: A Tool for Bold Action  

Reducing emissions can seem expensive; the global economic system is largely built on 
fossil fuels, and reserves are sufficient to last well beyond the point at which we need to 
be operating without emissions (Shafiee and Topal 2009). However, the costs of failing to 
act are much higher than those of acting immediately. The sectors of the global economy 
that emit CO2, such as the energy and transportation sectors—colloquially called the 
“carbon economy”—and the resulting climate change cost the world more than $1.2 trillion 
each year. These costs are projected to increase as climate change intensifies (Fundacion 
DARA Internacional 2012). Allowing climate change to continue unabated will have a 
much greater impact on the global economy than will pursuing measures to limit our 
carbon output (USGCRP 2018). According to one survey, 75 percent of prominent climate 
economists believe that carbon pricing is the most economically efficient way to reduce 
emissions (Howard and Sylvan 2015). In fact, all pathways in the IPCC reports (the Fifth 
Assessment Report and the 2018 Special Report) that meet the goal of 2.0°C of warming or 
less incorporate carbon prices (IPCC 2014). 

A carbon price is an economic instrument that incorporates the externalities of 
carbon emissions into economic transactions to raise the price of fossil fuels, thereby 
disincentivizing their use and ultimately achieve an emissions-reduction goal. An 
externality is a consequence of a transaction borne by a party that did not consent to the 
transaction. Incorporating a carbon price shifts the burden of payment for the damages 
associated with climate change to those who are responsible for the emissions (World Bank 
Group 2018). 

Broadly speaking, carbon prices can be levied in the form of a carbon cap or a direct 
price. A carbon cap is a hard limit set on emissions. A government can set the quantity of 
emissions allowable by firms for a given year and create a number of permits equal to that 
cap. Allocation of permits can be determined either through a cap-and-trade system (also 
known as an emissions trading system, or ETS) or centralized auction system (Boyce and 
Paul 2016). Cap-and-trade systems involve setting a maximum acceptable emissions level 
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for a given period then allocating permits to firms, which can either emit to the level of their 
permits, buy additional permits and emit more, or sell their permits and emit less. Examples 
of cap-and-trade systems include the European Union ETS and California Cap-and-Trade 
(RGGI 2018; CA Air Resources Board 2018; EU 2018). An alternative to cap-and-trade is 
a system where the government auctions off permits to emit directly to the firms, thus 
eliminating the trading component of an ETS. This method makes the revenue from permit 
sales available to the public (Boyce and Paul 2016).

Rather than setting a fixed emissions cap and allowing the price of carbon to vary, the 
direct-price approach sets a fixed price—levied via a tax or fee—and allows the emissions 
level to vary. An explicit price is set on greenhouse gas (GHG) emissions and generally set 
as a price per metric ton of CO2 equivalent (the standard unit for emissions measurement, 
represented as tCO2e) emitted. 

There are multiple schools of thought regarding where the price should be set. The price 
levied on carbon could be set to equal the social cost of carbon (SCC), a metric that indicates 
the net present cost of climate damages resulting from an additional unit of carbon dioxide 
emissions relative to a baseline scenario. This approach has the drawback of the imprecision 
of calculating such a figure; estimates for this cost vary from $10/tCO2e to $1000/tCO2e 
(Ricke et al. 2018). The large range of these estimates has several causes. Climate change is 
caused by local emissions but has global impacts. Furthermore, greenhouse gases remain 
in the atmosphere and contribute to climate damages for a long period of time. These 
factors make the calculation of damages for each ton of carbon dioxide emitted challenging 
(Auffhammer 2018). The US Environmental Protection Agency (EPA) estimated the social 
cost of carbon to be only between $12/tCO2e and $62/tCO2e (Ricke et al. 2018), but IPCC 
reports assess it to be considerably higher (Rogelij et al. 2018). To calculate these estimates, 
the EPA used several climate models to determine the likelihood of multiple scenarios 
of climate-related impacts. Climate-related impacts include those associated with loss 
of agricultural productivity, health costs, and property damage. Each impact scenario 
is associated with a certain level of emissions. The marginal cost of each additional unit 
of GHG emissions in a given scenario is the social cost of carbon for that pathway. Each 
emissions scenario yields a different social cost of carbon (US EPA, n.d.). 

A second way of setting a price on carbon is by determining the amount of emissions 
that would be acceptable in order to avert the worst effects of climate change and then 
calculating a cost that would push the market to achieve this emissions level. This approach 
is favored by many who think the social cost of carbon is nearly impossible to accurately 
calculate and those who think that safety is a better criterion than efficiency (Boyce 
2018). The price per tCO2e would be much higher if this standard was adopted; even if 
the emissions limit was set to allow less than 2.5°C of global average surface temperature 
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increase (a much less stringent goal than the commonly stated 1.5-2.0°C target), the hard 
emissions target would be $229/tCO2e in 2020, and rise to more than $1000/tCO2e in 2050. 
This price would achieve much greater emissions reductions than would an efficiency-
driven SCC (Boyce 2018). 

The revenue from direct pricing systems can be distributed in several ways. A revenue-
neutral carbon price distributes all of the revenue back to consumers or businesses via 
a dividend or uses the revenue to finance tax cuts. If the government or administrative 
body retains some revenue and invests it, typically toward emissions abatement or other 
sustainability measures, then the carbon price is revenue-positive. Combinations of these 
systems are common: for example, proposed carbon pricing legislation in Massachusetts 
uses a mixed revenue-positive /revenue-neutral approach (Benson 2019).2

Internal Carbon Pricing Systems  
in the Private Sector  

Governments are not the only entities with the ability, or the impetus, to devise carbon 
pricing systems—companies and academic institutions are increasingly implementing 
internal carbon prices. Private-sector motivations for creating carbon pricing mechanisms 
vary, as do the types of mechanisms that they select (Bartlett, Cushing, and Law 2017); an 
organization need not have emissions abatement as its only goal to benefit from an internal 
carbon pricing system. There are at least four reasons that an organization might consider a 
carbon pricing scheme. First, companies might be interested in preparing for either future 
governmental policies or the inevitable low-carbon economy. Implementing a carbon 
price is a concrete way of showing action on climate change, which could be used to defend 
against legal claims that the company is contributing to global warming. Furthermore, 
curtailing emissions reduces vulnerability to external carbon prices in the future. This is 
especially relevant for organizations that operate within jurisdictions already implementing 
or considering a carbon price, such as Massachusetts. Second, an organization might be 
interested in shifting the policy discussion in a certain direction. Given that many countries 

2	 Often, the terms “fee” and “tax” are used interchangeably when discussing carbon pricing. The terms are not equivalent. 
A tax can be levied on the entire population and can be used for anything deemed in the public interest. Fees have a 
more narrow definition—they are charged to persons who consume a specific commodity or public good or participate in 
an activity that produces a negative externality. The funds must be used for a purpose directly related to the activity that 
the fee was charged for, unlike tax revenues, which can be added to a general fund. So, in most circumstances, “carbon 
tax” is a misnomer. Revenues are generally returned to the populace or used for emissions-abatement purposes, making 
the charge fall into the fee category. See: Spitzer, “Taxes vs. Fees.”
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and states are considering carbon prices of various sorts, a particular actor may want to push 
for its preferred public policy mechanism (World Bank Group 2018). Third, an organization 
might want to make its internal decision-making more strategic with regard to emissions-
reduction goals. Whether the goals are the product of a corporate social-responsibility 
target or externally mandated, carbon prices will enable the organization to meet these 
goals in a cost-efficient way by prioritizing the strategies that reduce emissions most at 
the lowest cost. Finally, an organization might want to showcase its innovation. Public 
perception of an organization is highly important, especially in the academic and nonprofit 
sectors. Internal carbon pricing can provide a public-relations boost. Ultimately, there are 
myriad and potentially concurrent reasons that could motivate the adoption of a carbon 
pricing policy. An organization’s dominant motivations often determine which mechanism 
it will adopt. 

The general structure of carbon prices on the governmental level offers insight into how 
companies and academic institutions can create similar mechanisms to address their own 
emissions. Like external pricing systems, internal carbon pricing systems can be based 
on direct fees or an ETS. Fees can be revenue-neutral (all revenue collected as a result of 
the carbon price is redistributed to the units paying in) or revenue-positive (revenue is 
redirected to emissions abatement schemes). Unlike external systems, internal carbon 
pricing systems can also take the form of a “shadow” or “proxy” price. A shadow price is a 
decision-making tool (Bartlett, Cushing, and Law 2017). Money does not move within the 
organization. Rather, when considering a new capital investment, the organization factors 
in an additional price on carbon relative to the amount of emissions that would be expected 
to be produced over the lifespan of the capital asset (Swarthmore College 2017b). This is 
helpful when considering, for example, heating options in a new building. If no shadow 
price is determined, it might be cheaper to install a gas heating system; with a shadow price, 
the adjusted cost of a ground-source heat pump might be cheaper because the lifecycle 
emissions of this type of heat are significantly lower than a gas heating system (Swarthmore 
College 2017b). 

Some systems, such as fully revenue-neutral internal fee systems, are administratively 
complex, while others, such as shadow prices, are administratively simple. Organizations 
choose a system based on their institutional goals. For example, a company might choose 
a shadow price to reduce its emissions from new construction, or it might institute a fee 
system to incentivize behavioral change. 

Or it may want to address a combination of goals. In 1998, BP Amoco (now BP plc), one 
of the largest oil-and-gas companies in the world, established the BP ETS—the most 
prominent example of an internal emissions trading system (Victor and House 2006). The 
corporation was motivated by multiple factors: an economic interest in becoming familiar 
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with emissions trading systems in the event of their widespread adoption, a desire to push 
the public policy discussion away from carbon taxes and toward emissions trading systems, 
and the incentive to reduce emissions across diverse internal sectors as quickly and cheaply 
as possible. BP wanted to make institutional change in a manner that allowed operating 
units to figure out the best way to reduce their own emissions, rather than dictating that 
all units adopt the same emissions abatement practices (Victor and House 2006). Inspired 
by existing emissions trading systems and lobbying by the Environmental Defense Fund 
(EDF), BP chose an ETS to meet its stated goal of 10 percent emissions reduction below 
1990 levels between 1998 and 2010.3 A task force established to administer the trading 
scheme forecasted emissions for BP as a whole for 2000 and set the cap for the first trading 
period as that amount less 1 percent. Permits were allocated based on historical emissions 
to ensure relative administrative simplicity. 

After the project’s implementation, BP administrative units reduced emissions by much 
more than 1 percent in the first year. The company reached its 10 percent goal by 2001 
and discontinued the ETS. The price for carbon within the ETS worked out to $7.60/tCO2e 
during 2000 and ranged between $10 and nearly $100/tCO2e during 2001.4 This price 
variability is a drawback of cap-and-trade systems. Fee-based systems are more predictable, 
thus simplifying long-term budget planning. 

Analysis of the BP system indicated that awareness of emissions was as likely to have had a 
major influence on emissions reductions as the ETS itself. BP allowed noncompliance when 
the cost-saving emissions abatement strategies were exhausted, making it sharply different 
from an external system with a hard cap. BP’s ETS gave operating units an incentive to 
quickly adopt win-win emissions reduction strategies (e.g., reducing flared gas in order 
to sell it) and avoid costly reduction strategies, while still meeting the organization’s 
(admittedly fairly modest) goal (Victor and House 2006). The BP ETS experiment offers 
some other major lessons: administrative feasibility of a carbon pricing system is highly 
important; carbon pricing allows for cost-effective abatement strategies; and the combined 
presence of greater metering and some sort of pecuniary incentive, even if money does not 
actually change hands, can be an effective motivator for internal administrative units. 

The BP ETS differs from most internal corporate carbon pricing systems, the vast majority 
of which are based on fee systems or a shadow price on investments (financial or capital), 
rather than on an ETS. Microsoft is an example of a firm with a well-established carbon fee 

3	 Department/unit heads within BP had determined that a 6–7 percent reduction would effectively cost BP no money, and 
outside consultations indicated to the CEO, John Browne, that this was likely a conservative estimate. 

4	 The price variability was caused by the fact that few trades occurred at the beginning of the year, resulting in low prices, 
and a realization that units needing to purchase permits to meet the target drove up prices toward the end of the trading 
period. Buy-in by unit administrators varied throughout the trading period, also affecting variability.
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system. Microsoft tracks energy consumption from all of its administrative units (e.g., data 
centers, labs, and manufacturing centers), including air travel, and converts these figures 
into emissions data. The company first conducts in-depth monitoring of these company-
wide emissions. Then, it creates a set of emissions abatement strategies, including internal 
initiatives such as improved efficiency and a movement toward low-carbon electricity 
sources and offset purchasing. The price on carbon is set by dividing the costs of these 
initiatives by company-wide greenhouse gas emissions (DiCaprio 2013). This price works 
out to approximately $5–$10/tCO2e each year (Ahluwalia 2017). Finally, administrative 
units pay into a central fund an amount based on the product of their emissions and the 
centrally set price on carbon. Money from this central fund is invested in various emissions 
abatement strategies (DiCaprio 2013). A fee system provides a direct price signal for 
operating units; department heads can calculate the monetary benefit of reducing emissions 
by a certain amount.

The shadow pricing system, however, is one of the most common strategies used by 
companies to reduce their long run emissions and reduce vulnerability to price fluctuations 
for fossil fuels. There are multiple corporate examples of shadow pricing schemes, 
particularly in the energy industry, including ConocoPhillips, ExxonMobil, and Hess 
(Bartlett, Cushing, and Law 2017).  Though prices vary widely—anywhere from $5–$150/
tCO2e—and variations in the thoroughness of life cycle emissions calculations exist, the 
essential mechanism remains more or less constant (Cassady and Taraska 2016). When 
making decisions regarding new capital investments, a certain price per tCO2e estimated to 
be emitted over the life cycle of the investment is included in cost-benefit calculations. This 
price can propel the company toward low-carbon investments. However, shadow prices do 
not affect day-to-day operation of administrative units in the way that cap or fee systems do.

Just as companies have multiple reasons for implementing carbon pricing systems, they 
also have multiple methods for achieving their aims. They may embed carbon pricing into 
their practices using any of a number of mechanism types, including caps (both trading- and 
auction-based), fees (both revenue-positive and revenue-neutral), and shadow prices. Each 
of these strategies has different benefits and drawbacks for corporations; the same holds 
true for other entities in the private sector.
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Internal Carbon Pricing Systems  
in Universities and Colleges  

Like corporations, institutions of higher education have many reasons to choose to 
implement carbon pricing. As centers for innovation and research, universities may be 
interested in showing the broader public how they are contributing to the discussion on 
climate change mitigation. Modeling a carbon price at the university level provides a small-
scale test case for future carbon pricing policies. Moreover, a carbon price has the same risk-
reduction benefits for a university that it would for a corporation; governmental climate 
policies will affect academic institutions as well. Finally, many universities have climate 
action plans. An internal carbon price provides a cost-effective way to take action on those 
plans and to meet or exceed emissions goals that may have already been set. 

Several schools, in the US and abroad, have introduced carbon pricing plans. The following 
case studies of three plans—at Yale University, Swarthmore College, and Arizona State 
University (ASU)—offer an overview of efforts toward and options for campus-level carbon 
pricing systems.

Yale University

During the summer of 2014, the president of Yale University formed the Presidential 
Carbon Charge Task Force to determine the feasibility and effectiveness of an internal 
carbon price system at the school (Nordhaus et al. 2015). The task force determined that 
such a carbon charge would be effective and in line with the goals of the university. Yale 
initiated a pilot program during the 2015–2016 academic year to test three different carbon 
pricing schemes in three sets of treatment groups; a control group received information 
regarding its emissions but instituted no carbon pricing system. The three carbon pricing 
mechanisms generally entailed an internal revenue-neutral direct charge, an approach 
with direct charges relative to a reduction target (which does not work out to be revenue-
neutral), or a charge and full-refund system, with a portion of the refund earmarked for 
emissions abatement or other sustainability measures (Laemel and Milikowsky 2016). 

Although the sample size for the pilot was small (n=20), all three carbon pricing schemes 
demonstrated emissions reductions (Gillingham, Carattini, and Esty 2017). Units (i.e., 
buildings) with a charge structure saw emissions reductions of approximately 10 percent 
over the course of the pilot. Units in the control group, which had no charge but access to 
greater information on reporting, noted emissions reductions of 7.4 percent (Laemel and 
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Milikowsky 2016). Key findings included the observation that details of the scheme matter—
it must be designed with the specific characteristics of the institution in mind (Gillingham, 
Carattini, and Esty 2017). Simplicity is highly important for widespread adoption of internal 
carbon charges (Laemel and Milikowsky 2016). Also, participants must fully understand the 
scheme and perceive it to be fair (i.e., emissions are calculated relative to a baseline for the 
unit or building). 

Based on these findings, Yale determined that a carbon charge could be an effective way 
to abate emissions at reasonable costs. The university decided to continue the program 
and adopted an internal fee and dividend system using the revenue-neutral approach, 
which works similarly to a larger-scale revenue-neutral policy: The cash flow for each 
administrative unit (defined as the entity responsible for a building’s budget) in the Yale 
scheme is like the cash flow for an individual or household in a government-level policy. 
Emissions levels are calculated for a baseline period. Only Scope 1 and Scope 2 emissions 
are considered under the Yale carbon charge.5 During the charge period, metered energy 
use is converted to tCO2e and compared to the baseline period emissions for the unit. The 
emissions for the charge period are divided by baseline emissions to give an adjustment 
factor. Each unit is charged $40 per tCO2e emitted during the charge period and is rebated 
by baseline emissions multiplied by the adjustment factor and the price (Laemel and 
Milikowsky 2016). This approach necessarily works out to be revenue-neutral, meaning that 
the university as a whole neither gains nor loses money as a result of the charge. In the case 
of an extreme event that requires larger-than-normal energy consumption, Yale can avoid 
the risk of potentially large payments—an advantage to the university’s central accounting 
office (Gillingham, Carattini, and Esty 2017).

However, the approach has downsides. Potentially, a unit could have increased emissions 
but still receive money, provided that the emissions of the units increase slower than the 
average.6 A second negative is that the effective price on carbon is lower than the original 
carbon price and much lower than most calculated social costs of carbon (Laemel and 
Milikowsky 2016; Ricke et al. 2018). Finally, the revenue-neutral scheme and the target 
scheme have the drawback, by design, of not providing a fund for emissions abatement. The 
refund scheme does this by earmarking 20 percent of the fully rebated charge for emissions 
abatement. 

5	 Scope 1 emissions are those arising directly from on-site sources, such as institution-owned natural gas heating. 
Emissions from vehicles owned by the organization are also classified as Scope 1. Emissions arising from the 
consumption of purchased electricity would be classified as Scope 2 emissions, as the combustion of fossil fuels occurs 
off-site. Scope 3 emissions are those caused by sources that are not owned or controlled by the institution: for example, 
air travel or waste disposal. See: Lawinsider.com: “Scope 1, 2, and 3 Emissions.” 

6	 For example, if the University increases emissions by 3 percent for a year while an operating unit increases emissions by 
1 percent, the operating unit will be rewarded by the price even though their emissions increased. 
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Yale’s system design is complicated by the presence of two distinct types of administrative 
units. The college has both self-supported units (responsible for their own budgeting and 
fundraising and paying for their own utilities) and centrally supported units. A revenue-
neutral internal charge is more effective for the self-supported units, as they have an 
existing financial incentive. Centrally supported units should have a carbon charge budget 
based on historical emissions and pay a fraction of the burden accordingly (Laemel and 
Milikowsky 2016).

Swarthmore College

The Swarthmore College Carbon Charge program, implemented during the 2016–2017 
academic year, is distinct from the Yale system in two major ways. First, the flat-fee 
approach is designed to be revenue-positive. The mechanism is intended to raise revenue 
for a centralized Carbon Charge Fund, which is used for emissions abatement projects and 
education efforts. Funds collected from departments are not returned to those departments. 
Second, the charge does not directly levy fees for each department’s emissions levels. 
Rather, the Carbon Charge Committee, which administers the Carbon Charge program, 
calculates a total amount based on college-wide emissions; the effective charge for the 
university works out to be about $27/tCO2e—lower than the Yale charge but within the 
range designated by the EPA (Swarthmore College 2018b, 2018a; Ricke et al. 2018). Each 
office or department pays a flat fee based on its operating budget such that the total fee 
collected equals the amount set by the committee and approved by college’s governing body, 
the Board of Managers. The Carbon Charge Fund gathers another 10 percent of its total 
from additional funds donated by departments. 

The Swarthmore system is notable for its simplicity. The flat-fee approach offers relatively 
easy accounting calculations for the institution. A second benefit of the Swarthmore 
program is the dedicated revenue stream for GHG abatement efforts. This revenue stream 
allowed Swarthmore to spend $234,000 on energy savings projects, $61,000 on emission 
reduction planning and assessment, and $5,000 on education and engagement7 in the first 
year of the program (Swarthmore College 2017a). Energy savings projects, like LED lighting 
retrofits, allow the college to both reduce its emissions and reduce its operating costs. 
The Carbon Charge program enables these projects by internally redistributing funds to 
focus on institution-wide reductions strategies. This approach is markedly different from 
the approach at Yale, which is largely decentralized and encourages building managers to 
undertake individual energy savings projects. Finally, the Swarthmore fee contributes to 

7	 Including documentary screenings, panels, and workshops.
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building momentum toward state- and national-level carbon pricing policies. 

The downside to the Swarthmore mechanism is that, on the departmental level, the charge 
does not directly reward efficiency or emissions abatement. Regardless of emissions 
relative to their past levels, each department will pay the same amount in fees. This design 
choice was driven by lack of thorough metering and administrative feasibility. Yale had the 
ability to meter each unit individually, but this capability is not, at present, a possibility at 
Swarthmore.8 Given that a major goal of the Carbon Charge program is to provide a fund for 
emissions reduction, prioritizing a revenue-positive approach was seen as more important 
than trying to charge each department exactly in accordance with its emissions (Graf 2018). 
The Swarthmore program drives home an important point: Universities can and should 
tailor a carbon pricing system to fit their exact needs. 

Swarthmore does, however, directly address the social cost of carbon when making capital 
investments through its shadow price program. Swarthmore set its shadow price at $100/
tCO2e (Swarthmore College 2017b). When considering a new building or other capital 
project, the college takes into account both financial and carbon life cycle costs over the 
building’s operating life. This approach reduces campus emissions and provides a platform 
to promote carbon pricing both on and off the campus—two goals that the college set when 
developing its shadow price program.

Arizona State University

ASU took a different approach to carbon pricing from the other institutions discussed in this 
paper. Rather than focusing on Scope 1 or Scope 2 emissions, ASU put a price on a particular 
Scope 3 emissions source: air travel. All air travel sponsored by the university is subject 
to this price, starting in July 2018. After analyzing the projected price per offset tCO2e in 
2025 ($9.43), ASU determined the average price per offset tCO2e for a round-trip flight to be 
$17.42. This was deemed too much of a strain, so the school set a flat fee of $8 per round-trip 
flight, which will gradually increase to $18 over four years. Notably, the flat fee prevents the 
discouragement of international travel. If the fee were indexed directly to flight distance, 
international flights would be much more expensive than domestic flights.  The revenue 
from the fee is used for the ASU Carbon Project to develop carbon offsets that mitigate the 
university’s emissions level (Dalrymple 2018).

ASU’s approach has the clear benefit of directly addressing Scope 3 emissions. Even the 
fairly extensive Yale system does not account for Scope 3 emissions, although the Carbon 

8	 The revenue from the carbon charge can be used to build capacity for future, more administratively complex, carbon 
pricing systems.

http://rooseveltinstitute.org/


CREATIVE COMMONS COPYRIGHT 2019   |    ROOSEVELTINSTITUTE.ORG 17

Charge Task Force at Yale indicated that this might be possible in the future once the carbon 
price becomes more politically acceptable (Laemel and Milikowsky 2016). The ASU solution 
is also simple: A flat fee does not require complex calculations for each flight booked. This 
reduces the amount of initial institutional effort necessary, increasing the feasibility of 
policy adoption (Dalrymple 2018). Other institutions, such as UCLA and the University 
of Maryland, also incorporated carbon prices on air travel (UCLA Sustainability, n.d.). 
The ASU approach, like Swarthmore’s system, is revenue-positive. However, ASU uses the 
revenue to purchase market carbon offsets9 and develop local offset projects (Dalrymple 
2018).  

The downside to the ASU approach is that a low charge is unlikely to affect behavior (i.e., it 
is not price-signaling). This is a feature, not a defect, of the ASU plan, the goal of which, like 
the Swarthmore system, is to set aside money for the reduction of carbon footprints. Instead 
of engaging in direct emissions reductions effort on campus, like Swarthmore, ASU chose 
instead to focus on offsets.10 

Other Institutional Carbon Pricing Plans

There are several other examples of carbon pricing systems in universities. Smith College is 
piloting a proxy (shadow) carbon price of $70/tCO2e. When evaluating new capital projects, 
Smith can use the proxy price to determine the most cost-effective way to reduce lifecycle 
emissions of the project (Parker and Barron 2018). University College London (UCL) is also 
undertaking a pilot program by testing a financial mechanism for departments to reduce 
energy use. During the 2018–2019 academic year, approximately 12 departments will be 
subject to a charge on Scope 1 and Scope 2 emissions; Scope 3 emissions will be reported 
but will not be subject to the charge. The proposed cost is $39/tCO2e (£30/tCO2e). UCL has 
not yet determined whether the price will be revenue-neutral or revenue-positive. Funding 
for low-carbon travel is one of the options being considered if a revenue-positive scheme is 
chosen (Marshall-Cook and Jebb 2018).

Notably, the University of British Columbia provides an example of a university subject 
to an external carbon price. The provincial government requires that the university pay 
$60/tCO2e emitted. This price is a combination of a $35/tCO2e charge on natural gas 
(determined by the British Columbia Carbon Tax) and a $25/tCO2e charge for offsets from 
operations emissions (determined by the Carbon Neutral Government Regulation). The 

9	 A voluntary carbon offset generally takes the form of paying another party to emit less to balance the first party’s 
emissions levels.

10	 A discussion of the value of offsets versus the value of direct emissions reductions is outside the scope of this paper.
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university anticipates that the charges, which cover Scope 1, Scope 2, and Scope 3 emissions, 
will contribute to its ability to reach its goal to eliminate GHG emissions by 2050 (Madden 
and Bilodeau 2018). Universities can prepare for external prices, like those levied by the 
British Columbia Carbon Tax, by implementing an internal carbon price prior to passage of 
government regulations.
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11	 All internal carbon pricing systems reduce risk of exposure to existing or proposed external carbon pricing policies. 
Furthermore, all carbon pricing systems either directly or indirectly lower the carbon footprint of an institution. 
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The Potential for Carbon Pricing  
at Northeastern University  

Northeastern University is in an ideal position to consider its own carbon pricing system. 
The university already compiles annual data on its total GHG emissions. Between 2009 
and 2016, total university emissions fell by 6.5 percent (Facilities Department 2014, 2017). 
Though this is a noticeable decrease, especially in light of several new buildings being 
constructed during that time period, it is less than the decreases seen under the Yale carbon 
charge pilot program, including the control group (Laemel and Milikowsky 2016). 

To determine which carbon price approaches might work, and which may work best, it is 
important to understand how the financial and energy systems at Northeastern currently 
operate. Northeastern University uses a “hybrid budget model,” which is a method of 
allocating revenues and costs across responsibility centers (RCs). Academic RCs include 
colleges, including the College of Science and the College of Social Sciences and Humanities, 
and other units that provide instruction, such as the Global Experience Office. Auxiliary RCs 
include units that do not provide instruction, such as Housing & Residential Life and Dining 
Services (Provost’s Office 2017). RCs receive revenue from tuition and from internal and 
external grants, fees, and services. Tuition revenue flows fifty-fifty to the RC that provides 
instruction and the enrolling RC (or entirely to the RC, if these are the same).12 Financial aid 
is averaged across the university and applied as a discount rate on tuition revenue. Incoming 
revenue from grants (excluding direct costs, which represent revenue that directly covers 
research expenses) may go to an RC, or it may flow into a central fund. Assets in the central 
fund are allocated based on institutional goals and strategic initiatives. Grants may also 
be split if the funding is for research across colleges, in which case revenue will be split in 
accordance with the grant application (Provost’s Office 2018). 

Costs to RCs fall into three main categories: allocated costs, Lifelong Learning Network 
(LLN) costs, and space costs. Allocated costs include general administration, academic 
infrastructure, research infrastructure, and library costs. These are charged as a flat 
percentage of RC direct expenses; the rate is 75 percent for academic RCs and 26 percent 
for non-academic RCs. Charges for the university’s off-campus LLN offerings flow toward 
regional campuses, regulatory expenses, future investments, and marketing costs. Space 
costs include utilities, lease costs, depreciation, facilities, and other typical overhead 

12	 For example, a student in the Mechanical Engineering program, whose enrolling RC would be the College of 
Engineering, will take a physics class, which is taught by the College of Science. The tuition for that class would be split 
evenly between the College of Science and the College of Engineering.
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expenses. When determining space costs, a distinction is made between research space and 
non-research space (Provost’s Office 2018). RCs are charged one final amount covering both 
assigned space—reserved for the RC’s specific use and for which the RC is directly charged—
and non-assigned space—communal or shared space, the cost of which is spread across all 
RCs. Non-assigned space is further split into two categories: classroom and administrative 
space. Administrative space is charged based on RC operating budget, while classroom 
space is charged relative to student enrollment numbers per RC. Northeastern’s College of 
Engineering, for example, has three indirect charges (allocated cost, LLN, space) that sum to 
slightly more than total direct expenses (e.g., faculty salaries). 

In addition to these three cost categories, RCs pay the University Contribution. This is a 
charge against revenues in all RCs that flows into a central fund to be used for strategic 
initiatives via the Current Fund Allocation. The Current Fund Allocation can also be funded 
by gifts and endowment earnings that are not restricted to a specific RC.  

It is important to note that the university is considering a new budget model to be 
implemented in FY2020. Though the details of the new model are not yet known, a flat-
fee and shadow price system can be modified to fit a range of budget models and should be 
implementable notwithstanding the pending changes.

Northeastern meters electricity and heating use at the building level, including both 
residential and academic buildings. With these energy-use proxies, the facilities department 
has been measuring Scope 1 and Scope 2 emissions on the university scale for more than 
a decade. This level of granularity is useful for identifying which buildings have high 
emissions, but it does not account for the emissions of specific users of those buildings 
because multiple departments and colleges often occupy a single building. Metering would 
need to become even more granular than the building level to levy the type of internal fee 
that Yale University employs. Metering shortcomings may limit the university’s ability to 
implement this targeted a carbon pricing mechanism, but there are many other carbon 
pricing systems that could lead to strong emissions reductions. 

Determining a Carbon Pricing 
Approach for Northeastern  

Each carbon pricing system has different benefits and drawbacks. Different systems require 
different levels of administrative capacity. For example, the Yale system, an internal fee and 
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dividend system, requires highly granular metering, an alignment between energy decision-
makers and financial decision-makers, and relatively high investment in capacity-building 
(Yale has a full-time staff member dedicated to administering the carbon charge program) 
(Barron 2018). However, the Yale system is the closest replica of an external pricing system 
that is possible on the university level. 

Other systems, like the Swarthmore flat-fee and investment scheme, are less 
administratively complex. Using a flat fee means that granularity in metering becomes less 
important. This scheme has the added benefit of setting aside money for university-wide 
emissions abatement projects, including capacity-building for more extensive carbon price 
systems. The drawback is that a flat-fee system doesn’t directly incentivize departmental 
emissions reductions; it provides emissions reductions through centralized investment, 
not through a price signal. The Swarthmore-style proxy price system, which is the most 
commonly used type of carbon pricing scheme, requires less administrative work. This 
system lowers emissions in any capital project that it is applied to and has the benefit of 
being highly flexible. 

Northeastern’s current budget system means that there is already a system in place to levy 
a fee across all RCs, making a flat-fee internal carbon price ideal for the school, because 
the fee could simply be included in existing charges to RCs. Meanwhile, Northeastern’s 
administrative capabilities encourage the flat-fee, revenue-positive approach along with 
a proxy price. This hybrid approach combines the benefits of multiple internal carbon 
pricing options. The flat fee, which could be implemented at the college level, will provide an 
internal revenue stream for emissions abatement, and the proxy price introduces a price-
signaling mechanism that will reduce the lifetime carbon footprint of capital investments. 

A fee in the Swarthmore model could be implemented at relatively low administrative 
cost. The fee could be charged at a flat rate and included in allocated cost payments (in the 
same way that, for example, Snell Library costs are charged to RCs). Or, it could be charged 
relative to space use and be rolled into the space costs charged to RCs. Both methods have 
the benefit of relative administrative ease; the budget model is already structured in a way 
that carbon pricing could simply be added as a surcharge, rather than a new category of 
payment. 

A proxy carbon price will support the reduction of long-term university-wide emissions 
when Northeastern evaluates capital projects—new construction, building retrofits, or 
the renovation of a residential hall, for example. Most universities use a higher price than 
$40/tCO2e for proxy decision-making (Swarthmore College 2017b; Barron 2018), which 
Northeastern should be able to as well. 
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Following the method of multiplying campus-level carbon emissions by the $40/tCO2e 
value used by the EPA, Northeastern’s goal should be to levy fees that would sum to $2.1M 
(Facilities Department 2017). The fund created by this revenue could be managed by 
the Senior Leadership Team (or a specifically designated committee) to ensure strategic 
decision-making across the entire university, rather than ad hoc decision-making by 
individual departments. One strategy that this team could support is capacity-building 
aimed at implementing a price-signaling carbon charge scheme in the long term.

PROPOSAL FOR NORTHEASTERN: A FLAT-FEE  
AND PROXY PRICING APPROACH

Given Northeastern’s current budget structure and institutional goals, a carbon pricing 
strategy should be incorporated into university policy. Northeastern should implement 
both a flat-fee, revenue-positive system and a proxy price for future capital projects. These 
systems are both relatively simple and do not require major updates to the school’s energy 
monitoring or budget systems. The proxy price will lower the lifetime carbon footprint 
of construction projects by informing the decision-making process in favor of lower 
emissions. It will help prioritize the most effective efficiency-improvement strategies. The 
flat-fee, revenue-positive system will provide a fund specifically earmarked for emissions 
abatement. Though not a direct price signal to RCs, the flat-fee system would enable the 
Senior Leadership Team to fund strategic emissions-abatement initiatives. Revenues 
from the pricing system could be allocated to the facilities department to lower emissions 
by increasing efficiency or invested in renewable energy generation and carbon offsets. 
It could also be used to build metering and administrative capacity in order to establish a 
price-signaling carbon charge in the future. Ultimately, a carbon price is an effective and 
appropriate tool for accomplishing President Aoun’s goal of factoring sustainability “into all 
of our decisions and plans for new services, building designs, and product choices (Facilities 
Department 2016).” 
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