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Abstract:
The energy efficiency gap, which describes the difference between current
and socially optimal levels of energy efficiency, has persisted for decades, even as
our nation’s energy intensity has improved. Economics literature tends to focus on
informational, behavioral, and large‐scale market failures when positing the causes
of the gap. However, state and local policy failures may greatly contribute to the gap
as well. Information disclosure policies are particularly well suited to narrow the
energy efficiency gap, because they cost‐effectively address behavioral and
informational failures and can be easily implemented on the local level. The Federal
Government has utilized such policies to vastly improve the energy efficiency of its
buildings’ stock, but state and local governments have been slow to follow suit. This
Master’s project investigates the potential of utilizing information disclosure
policies to narrow the energy efficiency gap in public buildings at the local level by
analyzing the North Carolina Community College System as a case study.
First, analysis of the Toxics Release Inventory, the archetypal environmental
information disclosure policy in the United States, yields recommendations for
incentivizing energy efficiency in public buildings. Next, a comparative analysis of
energy consumption in South Carolina Technical Colleges reveals that the potential
for cost‐effective, near‐term energy efficiency investments in North Carolina
Community Colleges could yield annual savings of ~$5 Million. Finally, lessons are
drawn from South Carolina’s early adoption of information disclosure policies to
yield concluding recommendations for bolstering information disclosure policies in
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North Carolina. Stronger information disclosure policies coupled with polices that
rectify local policy failures could better incentivize energy efficiency in North
Carolina’s Community College buildings.
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Introduction:
“When it comes to saving money and growing our economy, energy efficiency isn't
just low hanging fruit; it's fruit laying on the ground." So proclaimed Energy
Secretary Steven Chu in June, 2009, when he and President Obama announced
aggressive federal stimulus funding for programs promoting energy efficiency
across various sectors of the U.S. economy. Despite Secretary Chu’s assertion that
energy efficiency is an obvious investment choice, in many cases the fruit he speaks
of has been lying on the ground for decades, waiting for someone to pick it up (DOE,
2009a).
This paper will briefly examine why energy efficiency investment has lagged
behind socially optimal levels.

Next, the paper examines potential policy

mechanisms to narrow the gap between current levels of efficiency investment and
socially optimal levels. While there are many policy mechanisms to choose from to
accomplish this, and many sectors with enormous potential for efficiency gains, a
focus is placed upon employing information disclosure provisions to spur energy
efficiency in existing public buildings. Analysis of the U.S. Environmental Protection
Agency’s usage of the Toxics Release Inventory (TRI) yields lessons that are
applicable to potential information disclosure policies for the buildings’ sector. Last,
a case study of the North Carolina Community College System (NCCCS) reveals how
sub‐national policy failures contribute to underinvestment in public buildings on
the local level.
While this paper covers a variety of topics related to energy efficiency
investment, the underlying goals of this paper are threefold: 1) to apply lessons
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learned from the usage of the Toxics Release Inventory to inform policy
recommendations for information disclosure policies for the buildings sector; 2) to
illustrate how local policy failures contribute to underinvestment in energy
efficiency; and 3) to recommend strategies and policies for increasing energy
efficiency in North Carolina Community College (NC CC) buildings.

Terms and definitions:
For instructive purposes, it may be useful to define some basic terminology
regarding energy efficiency. First, energy efficiency is generally measured in terms
of energy services provided per unit of input. An example of increasing energy
efficiency would be increasing a light bulb’s perceived light output (the energy
service provided) while decreasing, maintaining, or increasing the required energy
input at a smaller percentage change.
A similar but discrete concept is energy conservation, which simply means a
reduction in energy consumption. Energy conservation is not necessarily
accompanied by increased energy efficiency, depending on how energy services
change.

For example, if residents in the Northeast United States lower the

temperature settings on their thermostats during the winter, they will conserve
energy, but they will not increase efficiency because there will not be any additional
energy services provided from this action.
Similarly, energy efficiency improvements may occur without increased
energy conservation. Take, for instance, a building retrofit, in which the heating,
ventilation, and air conditioning (HVAC) systems are upgraded to more efficient
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models, and the building’s heat loss is reduced by adding insulation. If this retrofit
is accompanied by the introduction of additional appliances such as flat‐screen
televisions, refrigerators and computers, and additional outlets are installed,
allowing for increased plug‐load, the overall services provided will increase, and so
may the overall energy consumption. If overall energy service increases outweigh
increases in energy consumption, it can be said that the energy efficiency of the
building has increased, despite increased energy consumption.
As in our building retrofit example, in which increased energy services
outpaced increased energy consumption, if an economic sector or nation increases
economic output faster than it increases energy consumption, it will improve its
energy intensity. Usually, energy intensity is measured in terms of economic output,
specifically Gross Domestic Product (GDP) per unit of energy consumed. Most
countries, including the United States, have improved their energy intensity. Even
as per capita energy consumption has skyrocketed in emerging economies such as
China’s, because it has been outpaced by economic growth, overall economic energy
intensity has actually vastly decreased in most of these countries (See appendix
Figure 1A).
Economists also distinguish between energy efficiency and economic
efficiency. Maximizing economic efficiency—maximizing net benefits to society—
does not necessitate maximizing energy efficiency.

Energy efficiency, unlike

economic efficiency, is a physical concept, and comes at a cost.

Therefore, a

question economists have pondered is whether private economic decisions about
the level of energy efficiency of the products they purchase are economically
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efficient. Economists suggest that private decision‐making depends on both the
economic efficiency of the market conditions the consumer faces, such as energy
prices and information availability, as well as the economic behavior of the
individual decision maker (Gillingham et al., 2009).

Part I. The Energy Efficiency Gap
As illustrated by a bevy of recent high profile reports (such as reports by McKinsey
& Company, and the Electric Power Research Institute both published in 2009) and
the recent outpouring of federal government spending by means of the American
Recovery and Reinvestment Act (ARRA), energy efficiency has become the favored
means of reducing energy consumption and our attendant emissions of greenhouse
gases (GHGs).

The potential for increased energy efficiency has been well‐

understood for decades, and the substantial progress by the United States and
countries around the world towards improved energy efficiency has been well‐
documented. Yet despite decades of increasing knowledge and progress towards
energy efficiency, there continues to be a so‐called “energy efficiency gap.” This gap,
which has various definitions,1 will, for the purposes of this paper, generally
describe positive net present value (NPV) energy efficiency investments that could
be made using existing technology.
While the focus of this paper is on local political barriers to efficiency rather
than economic potential, the reader may be interested to note that NPV‐positive, as
defined by the McKinsey & Company report, includes direct energy, operating, and
1

Another common definition for the energy efficiency gap is the difference between observed levels
of energy efficiency and some notion of optimal energy use (Jaffe and Stavins, 2004).
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maintenance cost savings over the equipment or project’s useful life, net of
equipment and installation costs, regardless of who invests in the efficiency
measure or receives the benefits. Since this paper deals with public buildings and
because there has yet to be regulation passed that puts a price on carbon, one
should use the commercial retail electricity rate when calculating the NPV of energy
efficiency projects for the public sector and assume no price on carbon. While the
discount rate used should be at the discretion of the interested party, it should be
noted that McKinsey & Company used a 7% discount rate for the cost of capital. The
NPV‐positive investments, which are said to be “negative cost” and which comprise
the energy efficiency gap, would not compromise people’s comfort or convenience,
and therefore by economic theory should be immediately instituted by rational,
welfare‐maximizing consumers.
The energy efficiency gap has several purported causes including: lack of
knowledge of technological developments; assymetric information; behavioral
failures; inferior qualitative aspects of the energy services provided by new
technologies; and Policy failures.

It has been documented that adoption of new

technology, regardless of its economical superiority, is typically gradual.
Technology diffusion has been found to frequently follow an s‐shaped, or sigmoidal
curve, in which adoption is initially slow, followed by acceleration, then slows again
as saturation is approached (Jaffe and Stavins, 2004). One such cause of this
diffusion pattern is that knowledge of the existence of new technologies inevitably
takes time to trickle through society.

It is costly for people to learn of an

innovation’s existence, and even more costly to learn if the innovation is reliable,
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profitable, and how to use it (Jaffe and Stavins, 1994). Information has public‐goods
attributes, in that it is non‐rivalous and non‐excludable, and therefore, like other
public goods, may be underprovided by the market.
In addition to the general lack of knowledge of technologies, another
informational cause of the energy efficiency gap, is asymmetric information.
Asymmetric information occurs when transactions between parties are made in
which one party has more or better information than the other.

A prevalent

example of asymmetric information that causes underinvestment in energy
efficiency is the principal‐agent, or split‐incentive problem, that arises when initial
energy‐efficiency decisions are made by the owners, rather than the lessees or
whoever pays the ongoing energy bills. When lessees rent apartments, offices, or
other building spaces, they rarely have information about the building’s energy
efficiency, and the landlord has little incentive to provide this information, assuming
they actually do have it in the first place. The energy efficiency of the building
becomes a market externality, as it is not reflected in the price of the lease. In this
way, the principal‐agent or split‐incentive predicament is a market failure.
Furthermore, because the lessees do not own the spaces they rent, they have limited
incentive to make any energy efficiency upgrades, as the cost‐savings and increased
value of the property may not be accrued to them, depending on how long they rent
their space.
Beyond simple lack of knowledge, there are several “behavioral failures” that
are relevant to the energy efficiency gap. The concept of behavioral failures owes
much to the study of behavioral economists, who tend to replace the classic
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microeconomic assumption of rational choice with bounded rationality or other
heuristic decision‐making methods (McFadden, 1999).

Behavioral economists

acknowledge that consumers, even if given perfect information, are not perfectly
rational—in other words, they do not make consistent and systematic choices that
maximize utility.
There are three behavioral economic theories that may help to explain the
existence of the energy efficiency gap. The first is the prospect theory of decision‐
making under uncertainty, which posits that the changes of individual’s welfare
from gains and losses are evaluated with respect to a reference point, usually the
status quo. In addition, consumers are risk averse with respect to gains and risk
seeking with respect to losses, so that the welfare change is much greater from a
loss than from an expected gain of the same magnitude (Kahneman and Tversky,
1979).

This can lead to loss aversion, anchoring, status quo bias, and other

irrational behavior (Shogren and Taylor, 2008).
Two other potentially relevant behavioral failures that have been identified by
economists are bounded rationality, and the closely related concept of heuristic
decision‐making. Bounded rationality suggests that consumers are rational, but can
deviate from rational decision‐making because of cognitive constraints in
processing information (Simon, 1959, 1986). Heuristic decision‐making, which
encompasses a variety of decision strategies, such as “rules of thumb,” or the
referencing of previous experiences, both of which may not be completely objective
and rational.
While behavioral failures are very difficult to study empirically, there are a few
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relevant studies related to energy efficiency that are worth highlighting.

For

instance, Kempton and Montgomery (1982), using a survey technique, found that
consumers use simple heuristic techniques to determine their energy consumption
and that these techniques systematically lead to underinvestment in energy
efficiency.

The study found that for decisions regarding energy‐efficient

investments, consumers tend to use a simple payback measure where the total
investment cost is divided by the future savings calculated by using today’s energy
prices, rather than the price at the time of the savings—effectively ignoring future
increases in energy prices (Kempton and Montgomery 1982). Yates and Aronson
(1983) found that consumers disproportionately weigh psychologically vivid
factors. This effect is known as the “salience effect,” and may influence energy
efficiency decisions, potentially contributing to an overemphasis on the initial cost
of an energy‐efficient purchase and leading to an underinvestment in energy
efficiency (Wilson and Dowlatabadi, 2007). Similarly, Kempton et al. (1992), found
that consumers systematically miscalculate payback periods for air conditioner
investments, again leading to overconsumption of energy.

Overall, evidence

suggests that consumers are more sensitive to up‐front investment costs than
operating costs, often opting for investments that are initially cheaper, but that have
longer payback periods and an inferior net present value (NPV) when time horizons
beyond a few years and operational costs are taken into consideration
Behavioral failures are thought to exist in the tail ends of the decision‐making
distribution. It is unclear, however, how fat these tail ends are. Until further study,
we cannot determine if behavioral failures are statistical outliers, or are in fact the
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norm. It is possible that decision‐making regarding energy efficiency investment is
more likely to deviate from rational consumer (i.e. welfare maximizing) theory than
to abide by it. Not only do we not know where in the distribution behavioral
failures lie, but our difficulty in disentangling these failures from informational and
other market failures make measuring the ability of practicable policies to address
these behavioral failures a difficult task.

This may help explain why the

aforementioned “fruit on the ground,” described by Energy Secretary Chu, has
remained there for decades.
However, recent research shows that low‐cost, behaviorally informed
“interventions,” can go a long way towards nudging people to pick up the fruit off
the ground. Programs, such as those implemented by OPOWER in which home
energy‐use reports are sent to electricity and natural gas consumers that display the
household’s energy consumption, compare it with that of similar households, and
provide energy conservation tips, are proving to be extremely economically
favorable. Current estimates are that through these behavioral interventions, one
ton of carbon dioxide abatment can come at a profit of $165. In this way, behavioral
interventions may be more desirable than traditional energy research and
development (Allcot and Mullainathan, 2010).
In addition to imperfect information and behavioral failures it should be noted
that new energy efficient technologies may not be as appealing as existing ones for
qualitative and even performance reasons. For example, early versions of compact
fluorescent lights (CFLs) were plagued by quality issues, including bulky sizes that
did not fit standard fixtures, flickering, and premature failures that caused life‐cycle
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energy savings to be less than advertised. Although most of these quality issues
have been resolved as the technology has matured, some of their features remain
less desirable than those of incandescent lights (EIA, 2007). For example, many
CFLs have a warmup period, requiring several seconds to reach full output, cannot
be dimmed, and perhaps more importantly, they tend to emit light that is
considered by many to be harsh and unappealing, in comparison to the warm glow
emitted by traditional incandescents. Because some of the perceived inferiorities of
CFLs are subjective, overall energy services provided will depend on the personal
preferences of the consumer.
For the purposes of this paper, it will be assumed that personal preferences
regarding the qualitative properties of potential energy efficiency investments are
incorporated into the investment’s NPV. Ultimately, from a consumer’s standpoint,
energy services provided by a light bulb, for example, include not only the visible
light produced, but also the qualitative aspects of the light, such as if the light is
perceived as calming and warm, versus harsh and unappealing.

Because a

consumer’s willingness to pay for the same product will differ depending on
personal preferences, it is possible that the same potential energy efficiency
investment could be NPV‐positive for one person and NPV‐negative for another.
In addition to informational and behavioral failures, policy and large‐scale
market imperfections contribute to the energy efficiency gap as well. A well‐known
market failure related to energy consumption is its artificially low price, which has
several causes. First, uninternalized externalities of energy consumption, including
the use of the atmosphere as an open access repository for climate changing
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greenhouse gases; acidification the ocean through acid rain; and health effects from
smog, mercury and other pollution associated with fossil fuel combustion are not
included in the price of energy. Second, in addition to not including the full cost of
energy production and consumption in the price of energy, subsidies for energy
consumption artificially lower the price. Third, electricity and natural gas are
typically priced on an average‐cost basis that may not reflect the incremental cost of
new energy supplies. The actual price of electricity varies depending on the power
plant used to generate the electricity. During peak usage, power plants with more
expensive variable costs are dispatched to meet demand, yet these added costs are
not always reflected in the prices paid by consumers.
In summary, the economics literature focuses on three main causes of the
energy efficiency gap: 1) informational market failures; 2) behavioral market
failures; and 3) large scale market and national policy failures. The economics
literature, however, less frequently addresses sub‐national policy failures that
contribute to the energy efficiency gap.

State and local policy failures may

contribute significantly to the energy efficiency gap, and a focus of this paper will be
to identify such failures that contribute to underinvestment in energy efficiency at
North Carolina Community Colleges, and to propose solutions that are mindful of
informational and behavioral market failures.

Part II. Energy Efficiency in Existing Public Buildings
Existing buildings present a particularly compelling opportunity for energy
efficiency upgrades because they often have older, less efficient appliances, heating,
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cooling, lighting and other systems whose performance, which most likely was
never impressive by contemporary standards, has degraded over time and could be
easily replaced with newer more efficient models. Additionally, older buildings
represent a relatively untapped market because policies addressing energy
consumption in buildings usually focus on new construction, despite the fact that
existing buildings will continue to consume the vast majority of energy in the
buildings sector for decades.
Public buildings are a particularly compelling subsector in which to institute
information disclosure provisions designed to spur energy efficiency for several
reasons, including that they: 1) Will illustrate that the government is leading by
example in making our country more energy efficient and is willing to hold itself to
the same or higher standards that it holds privately owned building owners to; 2)
Are often older and in poorer condition than privately owned buildings, and
therefore offer huge potential for efficiency upgrades; and 3) Are ideal for
developing policies, such as benchmarking, that can be scaled up nationally, because
of the diversity of their physical attributes, functions, ages, and geographical
locations. Furthermore, the homogeneity of their ownership/management should
make it easier to gather the data required to inform such policies.
Opportunities to narrow the energy efficiency gap abound in the buildings
sector, which in the United States, consumes more energy and electricity, and is
responsible for more carbon dioxide (CO2) emissions than either of the two other
major sectors (transportation or industrial). In the United States, buildings account
for over 40% of primary energy consumption, 74% of electricity consumption, and
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consequently are expected to produce more CO2 than any other sector over the next
few decades (EIA, 2010). The Obama Administration has recognized the potential
for efficiency gains in the buildings sector and is allocating resources accordingly.
For example, $5.5 billion has been earmarked to improve efficiency in federal
buildings nationwide (DOE, 2010).

Currently, the Federal Government is the

nation’s largest single owner of buildings in terms of energy use and number of
buildings, having used .65 Quadrillion BTUs in its 500,00 building in 2008 (DOE,
2009b; Leber, 2010).

Federal buildings have, however, vastly improved their

energy intensity (as measured in terms of energy consumption used per gross
square foot) over the years.
Recognizing the potential to increase efficiency in Federal Buildings, various
Administrations, dating back to at least the Carter Administration (EO 12003, 1977)
have set goals for energy consumption reductions.

For example, the Clinton

Administration set out a goal of reducing energy consumption per gross square foot
in federal facilities by 30 percent by 2005, and 35 percent by 2010 relative to 1985.
Note that industrial and laboratory facilities, had a separate goal of reducing energy
consumption per square foot, per unit of production, or per other unit as applicable,
by 20 percent by 2005 and 25 percent by 2010 related to 1990 (EO 13123, 1999).
As Figure 1 displays, the energy consumption of federal buildings has
decreased from a high of ~137 kBTU per square foot in 1987 to a low of ~98 kBTU
per square foot in 2005. This is a percentage decrease of over 28% from high to
low, and a decrease of over 25% with respect to 1985, the date on which the
Executive Order 13123 based its goals.
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Figure 1: Energy Intensity of Federal Buildings 1985 to 2005
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Source: Data published by DOE, 2009b

Reflecting their current emphasis on climate change mitigation, the Obama
Administration announced that as directed by Executive Order 13514, issued in
October 2009, the Federal Government will reduce its greenhouse gas pollution
28% by 2020 over an estimated 2008 baseline, offering reduced energy
consumption as a co‐benefit of reduced GHGs. According to a White House Council
on Environmental Quality, “Achieving the Federal GHG pollution reduction target
will reduce Federal energy use by the equivalent of 646 trillion BTUs, equal to 205
million barrels of oil, and taking 17 million cars off the road for one year. This is
also equivalent to a cumulative total of $8 to $11 billion in avoided energy costs
through 2020” (The White House, 2009). The 28% GHG reduction by 2020 is the
aggregate of 35 Federal Agency self‐reported targets.
Interestingly, the Office of Management and Budget will validate and score
each agency’s sustainability plan, and annual progress will be measured and
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reported online to the public. In this way, the Federal Government will be utilizing
information disclosure to improve the likelihood that agencies meet their goals,
following the example that extends President Carter’s Executive Order 12003 of
1977 first mandated energy consumption reporting by Federal Agencies. Self‐
reporting and public disclosure has proved to be a powerful tool for policymakers in
a variety of different economic sectors, and may be suitable for incentivizing energy
efficiency in the buildings sector at the local level as well. States and municipalities
could stand to save millions of dollars annually by following the Federal
Government’s lead of mandating self‐reporting and energy consumption reductions.

Part III. Information Disclosure as Environmental Policy Mechanism: The
Toxic Release Inventory as Case Study
This paper’s focus on information disclosure policies was made for several
reasons, including that they.

First, they are well‐suited to overcoming the

informational and behavioral market failures that have stymied energy efficiency
investments because they educate the entities who are forced to produce the
mandated information, as well as consumers who are exposed to the information.
Second, they are often more politically feasible than competing policy options
because they are seen as less burdensome and proscriptive by would‐be regulated
entities. Third, they offer immense potential to spur cost‐effective energy efficiency
investment. And fourth, they are being increasingly utilized at the municipal, state,
and Federal levels through the introduction of new legislation addressing climate
change and energy consumption.
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Environmental regulations in the United States are often viewed as over‐
complicated and over‐proscriptive, especially by the entities being regulated.
contrast

to

the

perplexing,

command‐and‐control

approaches

of

In

many

environmental regulations stands information provision policies. These policies
have been heralded by the EPA, environmental groups, and others, as presenting a
revolutionary approach to environmental regulation, for instead of mandating
pollution reductions, they simply require information disclosure.

This paper

focuses on the Emergency Planning and Community Right‐to‐Know Act (EPCRA),
and more specifically Section 313, the Toxics Release Inventory (TRI), the first and
arguably most highly regarded environmental information disclosure regulation. As
part of the analysis, conclusions will be drawn as to how similar policies could be
used to incentivize energy efficiency in public buildings, and how current efforts are
underway to reduce energy consumption through information disclosure policies in
other parts of the world.

Background:
Like many other pieces of environmental legislation, passage of the Emergency
Planning and Community Right‐to‐Know Act (EPCRA) was mainly in response to a
high profile environmental catastrophe. In 1984, the accidental release of ~42 tons
of methyl isocyanate gas at a Union Carbide plant in Bhopal, India, left over 3,000
dead and another 200,000 injured (1). This disaster captured the attention of the
American public, and legislative bodies around the country were quick to follow
with measures aimed at preventing such a catastrophe from occurring on U.S. soil.
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On the local level, between the date of the catastrophe and October 17, 1986, when
EPCRA was signed into law, at least 23 states enacted community right‐to‐know
(RTK) laws addressing the use of toxic chemicals. These laws often augmented
existing worker RTK measures, such as the Occupational Health and Safety Act of
1970 (OSHA) (Hamilton, 2005).
In addition to local legislation, multiple community RTK proposals circulated
in the House of Representatives after the disaster in Bhopal. Debates on the floor of
the House centered on whether a national program would preempt tougher state
reporting requirements, thresholds for chemical use that would trigger reporting,
and the list of chemicals to be covered. The chemical industry, as well as members
of the EPA, was split on whether to support a federal RTK bill. Some chemical
industry representatives, fearing the compliance costs associated with adapting to a
patchwork of disparate state programs, opted to support a federal level RTK act
(Hamilton, 2005). Several EPA officials opposed versions of the RTK proposals
based on the high transaction costs associated with potentially tracking potentially
thousands of pollutants, and because they feared the information could be confusing
to the public.
After much debate, the bills in the House and Senate tried to address some of
these concerns. The House Bill, which passed by a margin of one, on a 212 to 211
vote in December of 1985, gave great discretion to the EPA Administrator with
respect to selecting the chemicals that would be reported and setting reporting
thresholds. The Senate version of the Bill made an effort to reduce paperwork and
burdens on small businesses by limiting the list of covered firms to particular
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industries, dictating explicit thresholds of use for triggering coverage.

Details of EPCRA:
EPCRA was created during the Superfund Amendments and Reauthorization Act
(SARA) of 1986. Although it is commonly known as SARA Title III, EPCRA is a free‐
standing law. EPCRA requires certain facilities to provide information about the use,
storage, and release of specific chemicals to the Environmental Protection Agency
(EPA) and local agencies.

EPCRA originally only required reporting from

manufacturing facilities (facilities in the Standard Industrial Classification code
categories 20 through 39), but as of 1997, the Act includes seven additional
industrial categories, including some metal mining, coal mining, commercial electric
utilities, petroleum bulk terminals, chemical wholesalers, and solvent recovery
facilities (2). Of the covered entities, EPCRA only requires reporting from those
facilities with ten or more full‐time employees (or 20,000 employee hours per year),
and that produce more than 25,000 pounds or handle more than 10,000 pounds of a
listed toxic chemical (2).
EPCRA establishes a national framework for EPA to mobilize local
government officials, businesses, and other citizens to plan ahead for chemical
accidents in their communities. Specifically, it requires each state to create a State
Emergency Response Commission (SERC) to designate emergency planning
districts, and to establish local emergency planning committees (LEPCs) for each
district. EPCRA also directs covered facilities to annually submit information about
the chemicals that they have on‐site to the LEPC, SERC, and local fire departments.
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Covered facilities must notify the LEPC for its district if they store or use any
“extremely hazardous substance” in excess of its threshold planning quantity, and
must work with their LEPCs to develop response procedures, evacuation plans and
training programs for people who will be the first to respond in the event of an
accident.

Facilities must also immediately report releases of any hazardous

substances that exceed reportable quantity to appropriate state, local, and federal
officials (Schierow, 2007).
In addition to local reporting requirements, covered facilities must annually
report to EPA on releases from their facilities of toxic chemicals to the land, air, or
water.

Section 313 of EPCRA mandates that EPA compile that data into a

searchable, publicly accessible computerized database, known as the Toxics Release
Inventory (TRI) (Schierow, 2007). The TRI form also requires facilities to list their
longitude and latitude, and the location to which they send their waste for treatment
and disposal, as well as the names of both a technical contact to answer questions
about the reporting and a public contact to answer broader inquiries.

This

information allows for aggregation of data based on geography, and a level of public
participation.

Additionally, the form requires certification, signed by a senior

management official mandating the accuracy and completeness of the report and
that the submitted information is “true and complete and that the amounts and
values…are accurate based on reasonable estimates using data available to the
preparers of this report.” Of course, this begs the question of how true, accurate,
and complete an estimate can be (Hamilton, 2005).
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Evaluating Success:
As per President Reagan’s Executive Order 12291, which required agencies to
perform a Regulatory Impact Analysis for rules having an economic impact of at
least $100M, it was estimated that 31,800 facilities would be required to file an
average of ten reports per plant per year at a cost of $12,298 in the first year and
$8,300 to $9,000 in the following years with costs decreasing because of learning
and investments made in the first year. The total compliance cost to all facilities was
estimated to be $527M in the first year of reporting and $299M in the second year.
While the EPA does not track the costs of the program to either industry or the
government, the number of facilities reporting (~22,000) has generally been about
~25% less than was originally estimated, and the number of reports per plant has
been lowered over time to less than four pear year (Hamilton, 2005; EPA, 2009).
Though many have heralded EPCRA for its low cost of implementation relative
to other environmental regulations, EPCRA has been criticized for several things,
most notably the type and accuracy of data collected, the relative lack of
enforcement, the lack of information accessible to the public, and for failing to
educate the public about the risks of toxic chemicals in their neighborhoods or what
to do in case of a release. Additionally, many critics have challenged the assertion
that EPCRA has led to significant reductions in the toxic chemicals that it covers on
the basis that emissions reductions are neither verifiable nor accurate, suggesting
that data can be deliberately manipulated by industry. Although not a stated goal of
the program, EPCRA has received much credit for reducing the emission of toxic
chemicals, and therefore, some have come to believe that emissions reductions were
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a stated goal of the program.

In fact, any reductions that have occurred are

incidental to the stated goals of the law.
Much of the criticism levied against EPCRA can be explained by the lack of
funding afforded to the program. When ECPRA first passed, Congress failed to
provide additional funding to actually implement the program, so the EPA used a
mere $16M of Superfund money instead (Hamilton, 2005; MacKerron et al., 2007).
In light of the limited funding, EPA focused efforts on ensuring that covered entities
were actually reporting, rather than focusing on inspections or other means of
verifying the accuracy of the reports (Committee on Public Works and
Transportation, 1985). Funding at the state level was also minimal, especially in the
early years of the program. A 1989 report by the National Governor’s Association
(NGA) found that few states had established aggressive regulatory programs to
ensure that covered facilities submitted complete and accurate data. The NGA
report also noted that even the well‐developed state RTK programs had “fewer than
two field inspectors” (Hamilton, 2005; Becker et al., 1989).
Even with scant resources, the EPA did manage to issue 1,500 notices of
noncompliance by the time it issued its first report on the TRI in June of 1989. A
total of $1.65 million in fines was announced against 42 firms during the week that
the first report was issued. In addition to the enforcement actions, citizens are given
the authority to bring civil action against a facility, the EPA, a governor, or an SERC
for failure to implement EPCRA requirements (Hamilton, 2005; Lancaster, 1989).
However, there have been few civil actions brought under EPCRA, and after the
1998 Supreme Court decision in Steel Co. v. Citizens for a Better Environment, citizen
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suits are even less likely (Durham‐Hammer, 2004).
In the Steel Co. case, the Supreme Court ruled that the plaintiff had no
standing to sue the defendant, a steel company that had failed to report under
ECPRA for a decade, because the steel company was able to produce the missing
reports within the allowable 60‐day period following the plaintiff’s requests.
Therefore, the steel company did not have to pay any fines for failing to comply with
ECPRA for a decade. Some have concluded that the Court’s decision eviscerates the
citizen’s ability to sue under EPCRA while incentivizing firms to delay filing under
EPCRA. While it is difficult to tell if the Court’s decision has actually led to facilities
deliberately refusing to comply with EPCRA, it has almost certainly discouraged
some citizens from doing so (Durham‐Hammer, 2004).
Despite efforts towards bringing firms into compliance, both the EPA and
General Accounting Office (GAO) estimated that roughly one‐third of the facilities
that were required to report toxic emissions under the TRI program failed to do so
in the first year of the program (Abt, 1990; U.S. GAO, 1991). While the percentage is
high, the actual percentage of emissions that were not reported was quite low,
because the facilities that failed to submit the requisite data tended be very small.
In fact, several studies have shown that many of the facilities that failed to submit
their emissions were not even aware that they were required to do so (Hamilton,
2005). Oftentimes, these smaller facilities, in contrast with larger ones, had few if
any environmental compliance officers, and therefore, they simply were not keeping
track of EPCRA and other regulations.
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In stark contrast to the smaller facilities’ efforts towards compliance, larger
facilities tended to take the TRI very seriously. For instance, on June 30, 1988, the
day before the first TRI reports were due to the EPA, the CEO of Monsanto promised
to reduce the firm’s worldwide releases of toxic air emissions by 90% over a four‐
year period because he so desperately wanted to avoid the poor publicity associated
with being known as handling so many dangerous chemicals (Hamilton, 2005;
Committee on Small Business, 1985). Monsanto eventually exceeded its goal, but of
their eventual 92% reduction by 1993, 55% came from plant closings and ceased
production of certain chemicals, while 31% came from new pollution control
equipment, 10% from reuse and recycling, and 4% from the new technology and
processes (Hamilton, 2005; PR Newswire, 1998).
Many large companies followed Monsanto’s lead, and by 1992, AT&T, Dow
Chemical, GE Plastics, Merck, 3M, Occidental Chemical, Upjohn, and DuPont had also
announced reduction goals for TRI releases.

DuPont, for instance, spent an

estimated $2M to develop the company’s first TRI reports, devoting more than 20
man‐years to create the TRI figures for the chemical and specialties section of the
form and designing a computer system to facilitate reporting (Hamilton, 2005;
MacLean et al., 1992).
For some companies, gathering the data for the TRI proved to be a useful
lesson that helped find existing inefficiencies as it brought toxics to the attention of
management (MacKerron et al., 1987). A Dow official noted “every time you go
through a reevaluation like getting the data for the first time for 313, it focuses a
little bit different attention, and we found a few areas that needed more work than
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we had been emphasizing” (Committee on Public Works and Transportation, 1985).
The TRI also brought increased attention to toxics from management, often for the
first time. As one EPA official concluded, “The first year’s worth of information was
more of a CEO’s right‐to‐know….A lot of CEOs had never seen the yearly figures of
how much was being wasted, emitted, or disposed of” (Hamilton, 2005; Rosengrant,
1992).
The impetus for larger companies to reduce their releases of toxic chemicals
comes from a combination of efforts to improve public relations and the value of the
company’s stock price. On the day the first TRI figures were reported, covered firms
incurred significant negative stock returns. This was particularly the case for firms
that were not previously known as large polluters (Hamilton, 1995; Shameek et al.,
1997). The EPA’s listing of the largest 50 toxic chemical handling plants and largest
10 firms in their annual TRI reports was an important tool for mobilizing companies
to reduce their use of chemicals. Companies loathed being on the list, and many
worked very hard to be removed from it. In this way, the TRI shamed companies
into reducing emissions, and supplied information that the media, stockholders, and
the general public could use to apply pressure to companies to reduce the use of
toxics (Hamilton, 2005).
The second report, released in 1990, analyzed 1988 TRI data, thereby
providing a comparison with the 1987 data. The year‐over‐year comparison shows
that TRI releases dropped from 7 to 6.2 billion pounds. However, the first page of
the report noted that the 11% decline was not the same as an 11% reduction, as
much of the decline was “from ‘paper’ changes…in how wastes were estimated or
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reported, rather than changes in waste generation practices. For instance, some
recycled materials that were inadvertently reported in 1987 were not reported in
1988. For the facilities reporting the 10 largest decreases, at least 66% of the
reduction is due to paper changes” (Hamilton, 2005; EPA, 1989; EPA, 1990).
The report also noted that only 32% of TRI figures were based on actual
measurement of releases and transfers. The rest of the figures were from mass
balance equations (which comprised 22% of TRI figures), emissions factors (4%),
and “other” approaches (37%) such as engineering judgment (EPA, 1990). Other
than actual measurements, the methods used for calculating TRI figures are
questionable, as evidenced by a National Academy of Sciences report exploring the
utility of using mass balance equations as a measurement for determining emissions
of toxic chemicals. They determined that “because many TRI‐listed chemicals that
flow through reporting facilities occur in multiple phases and are routed through
complex processes, engineering mass balance is of limited practicality in the context
of the TRI” (National Research Council, 1990).
In addition to the uncertainty of reductions that stems from lack of actual
measurements of releases and transfers, there are criticisms that facilities can
manipulate the system through the substitution of chemicals. For instance, because
the TRI tracks ~650 chemicals, which is less than 1% of the ~80,000 chemicals that
are actually used in industry, a facility could switch from a chemical that needs to be
reported to one that doesn’t, even though the chemical it switches to could in theory
be more hazardous. Furthermore, because all TRI reporting is done by weight, a
facility could cut its reported usage, but by switching to lower‐volume, higher
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toxicity chemicals, the overall health effects and environmental risks posed to the
public could increase (Durham‐Hammer, 2004).
The annual TRI reports exhibit some interesting trends regarding the changes
of reported quantities of reported chemicals, and perhaps more interestingly, the
reasons for such changes. For instance, the sixth annual TRI report, for fiscal years
1989‐1990, included a survey of 960 TRI reporting firms which showed that in
terms of the quantity of reported TRI increases, 19% came from production
changes, 7% from estimated method changes, 2% from source reduction, and 73%
from “other factors.” For reported decreases, 13% came from production changes,
7% from estimation method changes, 5% from estimated methods changes, 20%
from source reduction, and 62% from “other factors” (EPA, 1994).
The 1992 report also showed that air releases of suspected carcinogens
dropped 35% between 1988 and 1991, from over 300 million pounds to under 200
million. The average release for an air carcinogen reported in the TRI data dropped
from 54,400 pounds per release pathway in 1988 to 50,500 in 1991. Releases of air
carcinogens show that the most hazardous plants in terms of human carcinogenic
health risks reduced their emissions more, indicating that firms take into account
the potential health risks of their pollutants in making decisions on emissions
reductions. This kind of reduction of potentially deadly emissions is what many
lawmakers were hoping to achieve following the Bhopal catastrophe, even if
reductions were not a stated purpose of EPCRA (EPA, 1994).
In addition to the EPA’s self‐reporting, state agencies and environmental
non‐profits issued reports on the TRI as well, especially in the early years of the
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program. Between 1987 and 1990, public interest groups produced more than 60
reports and states produced ~30.

Reports by public interest groups often

addressed shortcomings of the TRI program, such as the lack of emissions data tied
to associated risks of health effects. 64% of the public interest reports contained
information on health effects versus only 30% of state agency reports. Public
interest group reports were also more likely to include information on ecological
effects (37% of reports) versus state reports (20%) (Hamilton, 2005; Francis et al.,
1994).
The ability of the public to extrapolate data from the TRI to deduce risks of
associated health effects was enhanced by the environmental non‐profit
Environmental Defense Fund, upon their launching of scorecard.org in 1998.
Scorecard posts information from TRI in a user‐friendly, easily searchable format.
Individuals can log onto Scorecard and search by zip code to analyze TRI releases in
their neighborhoods or anywhere in the country. Scorecard lists the relative harms
of different chemicals in terms of pounds of benzene and toluene releases, thereby
providing a common denominator that is more easily understood than the risk of
one of the hundreds of chemicals tracked by the TRI that the layperson has likely
never even heard of. At this point, the EPA had been working on a relative health
hazard measure for eight years, but had yet to employ it. Mark Greenwood, a former
EPA official who would go on to be the counsel for the industry‐based Coalition for
Effective Environmental Information observed, “I don’t think EPA could get a
benzene equivalence index like EDF’s through its Science Advisory Board, whereas
EDF just does it” (Hamilton, 2005; Fairley et al., 1998).
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Prior to the creation of the Scorecard website, TRI data had mostly been used
by industry and government, as few average citizens had the knowledge or time to
look up the data themselves. In the early years, TRI could be looked up at federal
repository libraries (of which there are currently ~1,250 in the country) and some
county libraries. The data was also available via the National Library of Medicine’s
Toxnet. However, few laypersons actually used these resources. A GAO study in
1991 that found that “49% of total TRI access on NLM’s TOXNET was by industry
users and 25% by research scientists, rather than by citizen organizations, or state
agencies” (Hamilton, 2005; Francis et al., 1994; GAO, 1991). While Scorecard has
made accessing information easier for the average citizen, the intention of the TRI
program—to inform the public—has for the most part remained unfulfilled, as few
people are aware of the Scorecard website or the TRI more generally (McCallum et
al., 1994; Atlas, 2007).
While many criticisms of the Toxics Release Inventory are justifiable, so too
are many of the purported benefits. The TRI has been generally underfunded, which
has often led to weak enforcement. Yet the extent to which this has contributed to a
lack of compliance is difficult to discern. Case studies have shown that many
companies and individual facilities took the TRI very seriously, and were quick to
make real reductions in emissions. While many reductions, especially in the early
years of the program were due to “paper changes” or the way that emissions were
tracked, many real reductions were made.
EPA’s 2009 Toxics Release Inventory Public Data Release Report, which
covered 2007, shows that total on‐and off‐site disposal or other releases of TRI
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chemicals have decreased by 61% (1.83 billion pounds) since 1988. Note that this
decrease only applies to the 1988 core set of chemicals and industry sectors (i.e.,
those chemicals/industry sectors that have been on the TRI list since 1988 and have
had the same reporting definition since 1988). The EPA has reported year‐over‐
year reductions in total disposed and released chemicals during every year from
1988 through 2008 as displayed in Figure 2.

Figure 2: Total Disposal or Other Releases of chemicals tracked by under the TRI, 1988‐2008

Note: Does not include delisted chemicals, chemicals added in 1990, 1994 and 1995, aluminum oxide,
ammonia, hydrochloric acid, PBT chemicals, sulfuric acid, vanadium and vanadium compounds. For the
years 1998 and after, does not include industries, other than manufacturing industries, that are required
to report for 1998 and later years only. This data does not indicate whether (or to what degree) the
public has been exposed to toxic chemicals. Data as of December 2009. Source: EPA, 2010

While the accuracy of these figures is low due to the fact that only about a third
is actually based on actual emission measurements, with the rest being produced
from “reasonable estimates” such as mass balance equations, there is little doubt
that overall emissions have decreased substantially since the introduction of the
program. However, it is extremely difficult to attribute these decreases specifically
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to the TRI, because other environmental laws such as the Clean Air Act, the Clean
Water Act, and the Resource Conservation and Recovery Act also regulate many of
the chemicals listed on the TRI.
Analysis showing prices of publicly‐traded stocks decreasing in response to
the release of TRI information to the public, and resulting efforts by companies to
decrease emissions, are at least strong anecdotal support that the TRI has had a far‐
reaching effect, especially on large publicly traded companies, which happen to be
responsible for the majority of chemical releases and production (Hamilton, 2005;
EPA, 1990).
Ultimately, the TRI and the environmental information disclosure laws that it
has helped inspire address two market failures—the negative externalities of
pollution, and imperfect information. Citizens, companies, and states can use this
information to inform decisions about home buying, investing, and voting. While
the advent of the internet and the ubiquity of computers has vastly increased the
dispersion of the data collected by the TRI, and the progress of geographical
information systems (GIS) and information processing technology have increased
the potential utility of the TRI data, the report still lacks information on exposure
and health risks. Scorecard.org helps fill this void somewhat, but it would be helpful
to have the EPA develop its own set of methods to aid the public in measuring the
risks of exposure to and potential health effects from chemicals on the TRI.
Unfortunately, the people that are least likely to become educated about TRI
data are from populations that may be the most likely to be exposed to toxics
because of their disproportionately high rate of living near a facility covered by
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EPCRA. Less affluent, and less educated populations are less likely to have access to
the internet, belong to environmental organizations, or read newspapers, and
therefore are less likely to learn about the information compiled for the TRI. If, by
chance, they are fortunate enough to learn about the data, they are also less likely to
have the resources to make sense of it. Furthermore, some have argued that
because the affluent are more likely to have knowledge of TRI, and because this
knowledge may lead to NIMBYism, this may actually cause firms to open facilities in
areas of less affluence. More studies need to be done to determine if the TRI may
indirectly lead to the citing of covered facilities in less‐affluent areas.
In addition to it being difficult to determine the TRI’s effect on the locations of
covered facilities, it may also be impossible to measure the net benefits of a program
like the TRI. While there are clearly benefits to the program, there are also clearly
costs. Estimating, assembling, and submitting the release and transfer data costs
money. Further costs may be incurred to achieve source reduction and install
pollution controls (although in certain cases reducing and recycling can also save
money). Fortunately, as technologies have become more common, the government
resources that are needed to make the data available to the public have decreased
substantially over time, just as the costs of attaining the data have decreased. The
TRI has come a long way since the early days of the program when those seeking the
data had to purchase magnetic tape copies or pay online user fees to access
TOXNET.
EPCRA was really the first mass scale public disclosure law for environmental
pollutants. Since then, other countries have adopted similar laws, such as Europe’s
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Pollutant Emission Register (EPER) or Indonesia’s Program for Pollution Control
Evaluation and Rating (PROPER) program. The European Union and Australia have
also started to use building energy consumption information disclosure laws to
address energy security and climate change (Rand, 2009). The United States is
increasingly relying on public disclosure laws to address climate change. The next
section of this paper will discuss how study of the TRI can be used to inform policies
designed to reduce energy consumption and the climate changing impacts of
building energy consumption.

Part IV. Applying Lessons from the TRI to Energy Efficiency in Public
Buildings: Building Energy Efficiency Certificates and Labeling
Study of EPCRA and the TRI can provide us with useful lessons that are applicable to
the goal of narrowing the energy efficiency gap in public buildings. One important
lesson is that any information disclosure provision must be readily understandable
by the general public. This was inherently difficult to achieve with the TRI, because
the chemicals it covers are not well understood by the scientific community, leaving
a dearth of useful information that could be supplied to the general public. In this
way, it may actually be easier and more effective to disseminate information to the
public about energy consumption of buildings.
Although few people have ever heard of the chemicals covered under TRI, let
alone understand their associated risks (i.e. Decabromodiephenyl isn’t exactly a
household name), most people at least have a rudimentary understanding that it is
desirable to decrease energy consumption because they can link energy
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consumption to one or more of the following issues: energy security, energy price
volatility, ecological and health effects associated with fossil fuel combustion
byproducts such as disruptive climate change resulting from emissions of
greenhouse gases, or mercury pollution in fish.
In order to emphasize the connection between energy consumption and
climate change, public disclosure policies related to energy consumption should be
translated into GHG emissions. A major weakness of EPCRA and the TRI is that
there are scant references to health effects and associated risks of the covered
chemicals.

Again, this is unavoidable, because the risks of virtually all of the

chemicals are poorly known at best.

But it is quite feasible to translate energy

consumption into GHG emissions, using widely available information on the fuel mix
of electricity.
Requiring building owners to report the GHG emissions associated with their
building’s energy consumption would also provide a useful common denominator
for comparison. After it was first launched, one of the positive attributes of the
Scorecard website was that it translated the potential health risks of different
chemicals into terms of benzene‐equivalent. While few people may understand
what benzene is, let alone its potential health effects, explaining risks in terms of
benzene was useful because it provided a much‐needed frame of reference by which
to compare different chemicals’ toxicity and health effects. This is similar to the way
in which Global Warming Potential is used to translate the heat‐trapping of power of
various greenhouse gases into terms of carbon dioxide equivalents.
Currently, the Scorecard website uses percentiles instead of benzene‐
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equivalents as a measuring stick. Scorecard places chemicals into "bins" defined by
percentiles. Graphics illustrate which bin a chemical falls in according to various
scoring systems. Looking across these different systems, it is relatively easy to
identify chemicals that consistently score as high or low hazards, and to see how
those measurements change in terms of the chemical’s effects on human health, and
ecological health, respectively, as portrayed in Figure 3.
Figure 3: Scorecard’s ranking of Methanol

Source: Scorecard, 2010

In a similar way that benzene‐equivalents—and now human and ecological
effects percentiles—can be used to impart to the public how toxic a chemical is,
energy consumption per gross square footage is the standard metric for a building’s
energy efficiency.

This metric gives a useful snapshot of a building’s energy

efficiency, but I would argue that a more useful and equitable measurement is CO2
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equivalent (CO2e) emissions per square footage. Emissions of CO2e/ft2, I believe, is a
more useful and equitable measurement, because it would translate some of the
risks associated with energy consumption, and it is the effects of energy
consumption, not just the energy consumption itself, that are problematic and worth
focusing attention on.
Take, for instance, a building that uses a lot of energy, but which has solar
panels that supply much of this energy. It is only fair to recognize how producing
renewable energy lowers the building’s net carbon footprint thereby reducing its
environmental impact relative to a building that consumes the same amount of
energy but produces no renewable electricity. Requiring building owners to supply
both information related to energy consumption and information related to GHG
emissions will incentivize building owners to both reduce their energy consumption
and to make changes, such as installing renewable energy capacity, that reduce their
carbon emissions.
Another lesson that can be drawn from EPCRA and the TRI is that online
databases may not alone be enough to drive sufficient awareness of the information
collected through information disclosure laws. Additional provisions are likely
needed in order to actually fulfill the goals of information disclosure regulations.
Therefore, in addition to requiring building owners to disclose their building’s CO2e
emissions and energy consumption in a searchable online database, building owners
should have to publicly display this information in a prominent place, similar as to
how restaurants in some cities display their hygiene/cleanliness ratings. This will
take advantage of the powerful shaming (or pride if the buildings are performing
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well) effect of information disclosure.
In the United States, building labeling based on energy efficiency has been
around for over a decade. The EPA’s Energy Star program began in 1992 with the
goal of improving energy efficiency through product labeling. This popular program
expanded in 1999 with the inclusion of a National Energy Performance Rating
System for Buildings. This program, which established the now standard unit of
measuring a building’s energy efficiency in terms of energy per square foot per year
(measured in thousand British Thermal Units per square foot per year), provides an
operational rating, as it is assessed using real data from a preexisting building.
Under the Energy Star program, energy consumption of buildings with similar
physical attributes and uses are measured against each other to form a percentile
ranking—a process known as benchmarking. Buildings that achieve the top 25%
relative to similar buildings can receive the label of Energy Star shown in Figure 4.
The Energy Star program is a binary system, meaning that a building either is, or is
not worthy of the label.
Figure 4: Energy Star Label

Source: Energy Star, 2010

While Energy Star is a good first crack at a labeling program, it has significant
weaknesses. For instance, it does not take advantage of the potential shaming
power of information disclosure, as the TRI does. This is because buildings falling
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below the requisite 75th percentile needed to attain the Energy Star label are not
singled out as failing to qualify for the program—these buildings remain anonymous
in this respect. In this way, the Energy Star labeling program is just the opposite of
the TRI—it is all carrot and no stick.
In addition to EPA’s Energy Star, the American Society of Heating,
Refrigeration, and Air Conditioning Engineers (ASHRAE) has created a building
energy label (displayed in Figure 5) that grades buildings on a color‐coded scale
from A to F, based on benchmarking. This rating exceeds the effectiveness of the
Energy Star label by utilizing both the carrot, through praise of deserving buildings
with high grades, and the stick, through shaming poor performing buildings with
low grades. But this rating lacks any information about a building’s CO2e emissions.
Therefore, it will unfairly grade buildings that utilize renewable energy, and will fail
to adequately translate the risks associated with the building’s energy consumption.
Figure 5: ASHRAE’s Prototype Building Energy Label

Source: ASHRAE, 2010

The United States has already begun to move towards utilizing information
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disclosure policies to spur energy efficiency. On the local level, several cities have
adopted bills requiring energy efficiency information to be disclosed. Some bills,
such as Kansas’ HB 2036, signed into law by Governor Katherine Sebelius in April
2007, require homeowners to provide information about their home’s energy
consumption in a user‐friendly format that allows for comparison with current
international and national standards. This information must be provided prior to
the closing of a sale, whenever the house is shown, and at any other time upon
request. Two California municipalities, San Francisco and Berkeley, as well as
Austin, Texas have already adopted, or are considering adopting similar laws to
inform would‐be homebuyers of the energy efficiency of homes put on the market.
Building labeling may be deployed on a nationwide basis in the United States
soon. H.R. 2454, the American Clean Energy and Security Act (ACES), introduced by
Senators Henry Waxman (D‐CA) and Edward Markey (D‐CA), which passed in the
House of Representatives in June of 2009, has a Section that would mandate
Building Energy Performance Labeling.

Section 204 of the Bill describes how

building labeling would cover most commercial and residential buildings, as well as
“evaluate energy performance in the facilities of the Department of Energy and the
Environmental Protection Agency, respectively, to the extent practicable, and shall
encourage and support implementation efforts in other Federal agencies.”

While

Section 204 has definite strengths, such as the requirement that both achieved
performance and designed performance be displayed, there are also some
weaknesses. For instance, there does not appear to be a labeling program that
would display a building’s GHG emissions, and it is not clear if information would be
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uploaded to a searchable database.
The Clean Energy Jobs and American Power Act, S. 1733, drafted by Senators
John Kerry (D‐MA), and Barbara Boxer (D‐CA), did not adopt the building energy
labeling provisions of Waxman‐Markey, but does adopt a program called
WaterSense, designed to improve efficiency of water usage. Kerry‐Boxer also
adopted a provision from Waxman‐Markey, which would fund a study by the
Administrator of the EPA in order to determine the feasibility of a national “program
for measuring, reporting, publicly disclosing, and labeling products or materials sold
in the United States for their carbon content.” It is not entirely clear what the scope
of the products or materials would be, but it is clear that it would not extend to
buildings, as the corresponding labeling provision of ACES has no overlap with
ACES’ building labeling program.
Neither of the other two climate bills in the Senate—S. 2729, The Clean Energy
Partnerships Act of 2009, which was introduced by Senator Debbie Stabenow (D‐
MI), or the most recent effort, the S. 2877, Carbon Limits and Energy for America’s
Renewal Act of 2009, which was introduced on December 11, 2009 by Senators
Maria Cantwell (D‐WA) and Susan Collins (R‐ME)—contain any information
disclosure provisions.
In contrast to the United States, the European Union (EU) and Australia have
already implemented building labeling programs. The EU’s Energy Performance of
Buildings Directive (EBPD), implemented in 2009, requires, among many other
policies designed to improve buildings’ energy efficiency, that public buildings over
certain sizes must display energy certificates (DECs) indicating the energy efficiency
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of their building.

Furthermore, some countries are mandating that energy

performance certificates (EPCs) must be presented to the prospective buyer or
lessee upon the sale or lease of any building or building unit.
Each country in the EU is implementing its own building labeling program, and
depending on the country, the labels contain information on the building or unit’s
energy eﬃciency design characteristics (also known as an asset rating), and/or its
actual measured energy consumption (also known as its operational rating). This is
an important distinction because a design rating will not necessarily reflect a
building’s actual performance. Some countries appear to be moving in the logical
direction of translating energy consumption in carbon dioxide equivalent (CO2e)
emissions.

For example, the United Kingdom is already implementing a labeling

program that utilizes both the asset and operational ratings, and goes one step
further by translating energy consumption into CO2e emissions. This kind of label
would incentivize better design of buildings, better tracking of energy consumption
and incentivize renewable energy that will reduce CO2e emissions.
Figure 6: UK Residential Building Energy Label

Source: Swan, 2009

44

While it is too early to discern the effectiveness of these programs from
empirical data, in time, these programs will shed light on the effectiveness of public
policies designed to reduce energy consumption and GHG emissions from buildings.
Any national building labeling program should be accompanied by both a
searchable online database as well as an annual report that singles out the worst
offenders and praises the most efficient. Of course, there would need to be some
requirements regarding the scale at which buildings should be singled out. This
could be accomplished either by omitting buildings in the lower quartile of square
footage, or by grouping together different buildings by ownership.
The impact of the shaming factor of EPCRA’s TRI should not be
underestimated. Facilities and companies that were listed in EPA’s annual report as
handling the most toxic chemicals were quick to institute substantive changes in
order to be removed from the list.
The shaming factor may be diluted when disclosing energy efficiency of public
buildings. Part of the reason why companies reduced their usage of covered toxic
chemicals is because their shareholders demanded they do so, especially after some
companies suffered negative impacts to the price of their stock. But there are, of
course, no shareholders associated with public buildings (unless you count
taxpayers or the employees that work in them), and therefore the shaming impact of
public disclosure laws may be less impactful for public buildings than the TRI was
on company’s usage of toxic chemicals.

Even so, public disclosure should

accomplish three things: 1) reporting requirements will prompt building managers
who were not closely tracking energy consumption to do so, which could spur
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identification of areas for improvement; 2) building occupiers may make behavioral
changes, knowing that their actions impact their building’s rating, and to a lesser
extent their agency’s reputation; and 3) reporting requirements may spur
knowledge sharing, as building managers can easily see which buildings are
performing better than theirs, which may lead them to reach out to other building
managers to learn from their experiences. Furthermore, State Energy Offices can
utilize this information to better allocate financial resources and to better target
educational outreach efforts.

Part V. North Carolina Community College System as Case Study
Examining the opportunities for energy efficiency improvements in North Carolina
Community Colleges provides useful insights into how different subsectors of the
buildings sector face unique barriers to energy efficiency investment. Local policy
failures have contributed to underinvestment in energy efficiency in NC CCs. While
there are many opportunities for advancing energy efficiency improvements in
public buildings, the NCCCS offers unique and compelling opportunities for several
reasons, including: 1) the NCCCS is one of the largest in the country, and therefore
even small energy efficiency improvements across its many schools could save
considerable amounts of energy and money; 2) more than other public agencies in
North Carolina, CCs face significant financial restraints, which in turn inhibit energy
efficiency investment; and 3) NC CCs are well‐suited to train students to meet the
needs of the growing green economy, and as such they can use their campuses as
training grounds for students learning to improve energy efficiency of buildings.
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North Carolina Community College System Overview: Founded in 1963, the
NCCCS is one of the largest community college systems in the country both in terms
of number of facilities and number of students.2 The NCCCS has 1,100 buildings and
over 20 million square feet of building space, on 58 main campuses, 28 multi‐
campuses and 74 off‐campus sites.

The NCCCS serves over 800,000 different

students annually, 95% of whom are North Carolina residents, accounting for
greater than 8% of all North Carolinians (NCCCS, 2008).
Community colleges are distinguished from more traditional academic
institutions of higher education for several reasons, including their educational
philosophy, which is centered on four components. The first of these is an “open
door” policy to all applicants who are either high school graduates or at least 18
years of age (24 NCAC 2C.0301). The second is low‐tuition designed so that it
should not be a barrier to entry. As of July 1, 2009, tuition for residents of North
Carolina is $50 per credit hour or a maximum of $800 for students enrolling fall,
spring, or summer semesters for 16 or more credit hours. This is one of the lowest
in the nation, and many states have tuitions that are more than twice as high (Dowd
and Grant 2005). The third is convenient location—North Carolina’s 58 Community
Colleges are spread throughout the state, serving all 100 counties, making them
readily accessible to its students.

This accessibility is particularly important

because students must commute to campus, as the schools are non‐residential. The

2

North Carolina is one of nine “megastates” that enroll more than half of all U.S. community college
students. The other eight megastates are California, Florida, Georgia, Illinois, New York, Ohio,
Pennsylvania and Texas.
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fourth is the comprehensive course offerings designed to provide educational
opportunities for all adults. Course offerings range from basic literacy training to
specialized health offerings.
The NCCCS achieves its educational goals by offering several types of
instruction. “Curriculum” programs, which grant students certificates, diplomas, or
associate degrees, prepare students for entry‐level technical positions in business
and industry.

Additionally college transfer programs are designed to prepare

individuals to move to the junior‐year level of study at four‐year universities.
“Continuing education” programs are geared towards students seeking to further
their occupational or academic goals through non‐degree courses (such as adult
literacy, high school diploma equivalency, or English‐as‐a‐second‐language).
Community colleges also seek to engage in cooperative programs with local
industries to provide specialized training, often targeting the economic
development of the community.
Each community college is governed—under the authority of the State Board
of Community Colleges—by a local board of trustees and each CC is administered by
a president, employed by the board of trustees (as per 23 NCAC 1A.0003). Under
the authority of the local board of trustees, NC CCs are empowered to purchase and
hold title to land.

Funding for the NCCCS: Perhaps the single greatest institutional barrier to energy
efficiency investment in North Carolina Community Colleges is the way in which
their funding is structured. The NCCCS is funded through a state‐local partnership,
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and like the University of North Carolina system, state appropriations cover the cost
of current operational expenses, including salaries, instructional expenses, support
services, and other costs of administration. The state pays for furniture, equipment
and library books, and when appropriations are made by the General Assembly, that
state also provides matching grants (to be paired with local funds) to purchase land
and construct new buildings. But unlike the University of North Carolina system (or
state agencies), NC CCs do not receive state funding for operational expenses, which
includes repair and renovation to buildings and equipment, utilities, costs of
custodians, rent, insurance, and legal fees. Instead, counties are relied on to provide
this critical funding. This is problematic for several reasons, including: 1) County
funding may be insufficient and potentially volatile, especially in rural counties,
which are currently being hit the hardest by the economic downturn, and where
most CCs are located. 2) It pits agencies serving critical needs against each other. 3)
Because states play no role in funding for operations/maintenance, they have little
leverage or incentive to increase efficiency in schools.
With regards to the first point, volatility of county funding makes it difficult for
CCs to commit to efficiency projects that span multiple fiscal years. Long‐term
planning becomes nearly impossible, and repairs and renovations tend to be made
in small increments if at all.
The paltry funding provided for operations means that in order for most
schools to make any large investments in energy efficiency, such as new HVAC
systems, chillers, or improving a building’s thermal envelope, the school would need
to dip into money budgeted for other necessities, such as payroll. This is simply not
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a viable option. Instead, schools have been forced to defer maintenance, repair and
renovation of their buildings, and many CCs have held off hiring need maintenance
and custodial staff members (who usually are default energy managers for NC CCs).
The potential volatility of county funding also makes it difficult for NC CCs to
utilize Guaranteed Savings Contracts. Otherwise known as Performance Contracts,
these provide an alternative procurement method for public agencies to finance
energy efficiency improvements.

Under such contracts, energy savings are

guaranteed by the partnering energy service company (ESCO). The revenue from
energy savings is then used for debt service on the private financing that is procured
by the public entity to implement the improvements. These contracts are one of a
very limited number of exceptions in which a Community College may incur debt.
Without the ability to forecast available revenue, due to the uncertainty
associated with varying annual appropriations on the county level, it is very difficult
for NC CCs to enter any long‐term contracts or take on debt. If funding dries up,
which is certainly plausible, during economic downturns, there is the risk that the
contract will be breached. Furthermore, some CCs have the in‐house expertise
needed to do their own energy efficiency upgrades, and are therefore averse to
contract an ESCO, as the ESCO will keep a share of the financial benefits of efficiency
improvements.
Challenges associated with taking on debt are so great that NC CCs are rarely
able to finance energy efficiency investments through no‐interest loans offered by
the Federal Government. Unfortunately, the window of opportunity for taking
advantage of these no‐interest loans may be narrowing, as financing is generally
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through stimulus funding, and may not longer be available in a few years.
Exacerbating the volatility and general lack of funding for CCs is the fact that
county funding is split among the different critical agencies and services in the
county, such as K‐12 schools and other public services. When funding is tight, like it
currently is, community colleges usually see their funding cut more drastically than
do K‐12 schools, fire departments and other entities, because CCs are seen as less
essential.
Perhaps the most detrimental aspect of county agencies vying for every last
available penny is that it can greatly limit a school’s incentive to make energy
efficiency improvements. If a school does make improvements that lower their
energy bills, they may simply receive less dollars in the future, as any budgetary
year‐over‐year decrease could lower their apportionment from the county, as
savings will be diverted to K‐12 schools, or other entities.
Similarly, the state’s lack of involvement in CC operating budgets also means
that the state has little incentive to provide funds for efficiency efforts.

Such

funding would never be recouped by the state, as it would instead benefit the
counties.
Compounding issues regarding funding, the Federal Government provides
relatively little support to community colleges. Nationwide, CCs rely on state and
local governments for the lion’s share (nearly 60 percent nationally) of their
revenues, making them particularly susceptible to the ﬂuctuations of state and local
budgets.

Federal spending accounts for roughly 15% of Community College

revenues nationwide including financial aid (Brookings, 2009) and even less in
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North Carolina, as of FY08, as shown in Figure 7 below.

Figure 7: Funding breakdown for North Carolina Community Colleges by source.
State
Local
Tuition
Federal
Other

70.7%
12.8%
12.1%
2.3%
2.1%

Source: NCCCS, 2008

Another funding obstacle NC CCs face is the means by which they receive state
revenue based on FTE student enrollment. Most state dollars (92%) are allocated to
CCs according to a formula measuring the number of FTE students. For curriculum
students, a college earns one FTE for every 512 hours of instruction provided (16
credit hours per semester, or 32 credit hours completed over a two‐semester
period) during fall and spring semesters, and earns one continuing education FTE
for every 688 hours of instruction provided over a three‐semester—spring, summer
and fall of one calendar period. The value of an FTE is set by the State Legislature
and fluctuates yearly. Schools currently receive $3,686 for curriculum FTE students
and $3,519 for continuing education FTE students.
The FTE‐based funding system places severe stress on CCs’ budgets for two
main reasons. First, the FTE formula does not accommodate the rapid enrollment
growth that tends to occur during economic downturns and second, the FTE
formula fails to account for high‐cost programs like those in Allied Health.
As open door institutions, community colleges are obligated to take students
as they come, but the FTE formula is based either on the prior year’s curriculum and
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continuing education FTE enrollment, or the latest three‐year average, whichever is
greater.

Funding for educational equipment and library books is based on a

weighted FTE formula based on previous calendar year’s actual FTE (spring,
summer and fall semesters). Consequently, when enrollments jump suddenly,
colleges are forced into a situation in which they must serve students for whom no
funding is available. Currently, the NCCCS is accommodating more than 20,000 FTE
students than it received funding for (which means NC CCs are serving more than
20% more students than they did in FY08), as the downturn in the economy has
predictably caused enrollment to soar (Ferreri, 2009). Schools have to make ends
meet by moving funds from other areas, such as operations and maintenance.
However, schools are not allowed to use FTE funding for operations/maintenance.
Furthermore, the NCCCS has a higher bar to clear in order to earn an FTE than
the University System, and when it does clear the bar, it receives a smaller reward.
UNC schools must provide fewer hours of instruction to earn an FTE, and because
NCCCS students are more apt to enroll on a part‐time basis, CCs must serve more
students in order to generate an FTE. UNC schools receive significantly more
federal support per FTE student than do community colleges. State and local
support levels widen, rather than narrow, this resource gap.
Unlike in some other states, such as Texas, funding for North Carolina’s CCs
does not take into account the costs of different curriculum offerings. For instance,
health programs cost about 1.5 times more than the standard FTE allotment.
Because colleges lose money on each high‐cost enrollment, they must cover the
shortfall by capping program size, shifting funds among programs, or eliminating
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non‐health programs, especially those in vocational fields.

The cost per FTE in

different North Carolina Community Colleges is quite high. Costs ranged from
$2,763 at Central Piedmont CC, to $4,306 at Tri‐County CC for curriculum
instruction, and $2,519 at Central Carolina CC to $4,518 at Wake Technical CC
during FY07 (NCCCS, 2008).
As mentioned, state funding for repair and renovation of NC CCs has been
sparse. Probably the most important source of state funding came from Senate Bill
912 of the 1999 legislative session (Session Law 2000‐3), which provided $2.5
Billion in bonds for new construction and repair and renovation of public buildings
from 2000 through 2006. Of this, $600 Million was earmarked towards NC
Community Colleges, with almost $500 Million new construction (Senate Bill 912,
1999). The $100 Million earmarked for repair and renovation was generally used
to fix extremely run‐down, often potentially hazardous buildings. Little of the
$100M was spared for energy efficiency upgrades.
It should be noted that roughly half of all states provide funding for their
community colleges through state‐local partnerships such as North Carolina’s, and
the other half provide it almost uniformly through the state. States that provide
funding through state‐local partnerships or “local‐share” partnerships like North
Carolina include Arizona, California, Iowa, Illinois, Kansas, Maryland, Michigan,
Missouri, Montana, Mississippi, Nebraska, New Jersey, New Mexico, New York,
Oregon, Pennsylvania, Texas, and Wyoming. States that do not rely on local funding
include Alabama, Arkansas, Colorado, Connecticut, Florida, Georgia, Hawaii,
Louisiana, Massachusetts, Minnesota, North Dakota, Ohio, Oklahoma, South
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Carolina, Tennessee, Virginia, and Washington (Dowd and Grant, 2005). A study
looked at revenue variations for community colleges between the local‐share, and
state funded states, concluding that “Revenue variations tend to be larger in states
with a local ﬁnance role, but the difference is a small proportion of total funding and
is due in part to higher levels of appropriations in those states. Taking into account
this broader context, state‐ and local‐funded states have quite similar levels of
revenue variation” (Dowd and Grant, 2005). It would be interesting to see if the
recent economic downturn has had any effect on disparities of funding for
community colleges within and between states.

A Snapshot of Energy Efficiency at NC Community Colleges:
As mentioned, financial obstacles, lack of incentives, and other impediments have
contributed to underinvestment in energy efficiency improvements at NCCCS,
despite the fact that such investments could save schools and their respective
counties millions of dollars annually in aggregate, after relatively short payback
periods.
Budget constraints prevent sufficient resources from being allocated to
managing and improving energy efficiency in CC buildings. Few campuses, let alone
specific buildings, have energy managers, and utility data has historically not been
closely tracked. Fortunately, as per Senate Bill 1946 (Session Law 2008‐203), North
Carolina now requires that all Community Colleges report their utility data including
energy and water consumption, starting with fiscal year 2008, which ended June 30,
2008. S.B. 1946, which was passed during the 2007 North Carolina General
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Assembly Legislative Session, codifies standards for governing energy and water use
for major facility construction and renovation projects of state buildings that had
previously been laid out in Senate Bill 668 (Session Law 2007‐546).
While it is still too early to make any robust empirical observations as to the
effectiveness of mandating NC CCs to report energy and water usage, data obtained
from the State Energy Office, which includes FY08 data for 56 of 58 CCs (it does not
include Davidson CC or Nash CC), does provide some useful insights. In FY08, NC CC
buildings consumed over 1.74 trillion BTUs of energy, costing almost $33M, and
comprising ~93% of their collective utility bills. Community colleges accounted for
over 10% of all public building energy consumption in the state of North Carolina as
shown in Figure 8. During FY08, public buildings in North Carolina incurred over
$280 million in energy costs (see Figure 9), and consumed almost 16 trillion BTUs of
energy. Public buildings in North Carolina accounted for roughly 30% of the state’s
commercial sector’s energy consumption during calendar year 2008 (ACEEE, 2010).

Figure 8: Energy Consumption in NC Public Buildings in FY08 (Trillion BTUs)
Community
Colleges
(56 schools)
1.74 T BTUs,
11%

Public
Agencies
4.4 T BTUs,
27.5%
Universities
(16 schools)
9.83 T BTUs,
61.5%

Source: Data obtained via personal communication with Len Hoey, Director of the Utility Savings
Initiative, North Carolina State Energy Office, 1/27/2010
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Figure 9: Dollars Spent on Energy Consumption in NC Public Buildings in FY08
Community
Colleges
(56 schools)
$32,862,773
12%

Public
Agencies
$68,883,468
24%

Universities
(16 schools)
$179,289,712
64%

Source: Data obtained via personal communication with Len Hoey, Director of the Utility Savings
Initiative, North Carolina State Energy Office, 1/27/2010.

It should be noted that despite financial obstacles and lack of incentives for
energy efficiency improvement, the NCCCS still appears to be significantly more
energy efficient than other public agencies in terms of energy consumption per
square footage of building space, as outlined in Figure 10.

Figure 10: Energy Consumption (kBTU) per square footage of building space in FY08
University of North Carolina (16 schools)
Public Agencies
Community Colleges (56 schools)

140.93
131.7
79.75

Source: Data obtained via personal communication with Len Hoey, Director of the Utility Savings
Initiative, North Carolina State Energy Office, 1/27/2010.

The average energy consumption across the entire combined square footage of
the 56 reporting schools was 79.75 kBTUs per square foot, and the average energy
consumption of the reporting schools was ~77 kBTUs per gross square foot of
building space (see appendix Figure 2A). Interestingly, the range over the 56
schools was enormous, with a standard deviation of over 26 kBTUs and a range
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from 26 to over 158 kBTUs. It has yet to be determined by the State Energy Office
or the NCCCS why the variability in energy consumption at different schools is so
great, but they are consulting with schools that are at the upper‐end of the energy
consumption range to determine the causes.
To put the NCCCS’s energy consumption in perspective, South Carolina’s
Technical Colleges (South Carolina refers to its community colleges as technical
colleges) consumed ~67.5 kBTUs in FY08 over their aggregate square footage of
building space (see appendix Figure 3A).

Therefore, South Carolina Technical

Colleges appear to be more energy efficient than their North Carolina counterparts.
It should be noted that this is not a completely even comparison, due to North
Carolina having roughly 4.5% more degree days than South Carolina in FY08, which
results in North Carolina’s buildings having to expend more energy in order to
maintain a comfortable indoor air temperature.

Furthermore, North Carolina

schools served more than 40% more students per square foot of building space than
the South Carolina Technical Colleges did in FY08 (see appendix Figures 5A and 6A
for comparison of degree days and FTE per square foot of building space
respectively).3

Nonetheless, the energy efficiency of South Carolina Technical

Colleges may serve as an example for North Carolina Community Colleges. Based on
conversations with a member of the North Carolina State Energy Office and others, a
15% improvement in energy efficiency is a very realistic goal.
Figure 11: Energy consumption in buildings of the 56 reporting NC Community Colleges during
3

Because North and South Carolina calculate FTE students differently, total credit hours were
divided by 30 to calculate one FTE student, as per the Southern Regional Educational Board’s
methods.
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FY08 vs. 15% improvement goal
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Source: Current energy consumption data obtained via personal communication with Len Hoey,
Director of the Utility Savings Initiative, North Carolina State Energy Office, 1/27/2010. Goal of 67.5
kBTU derived from data obtained via Rick Grant, Program Manager, South Carolina Energy Office,
3/23/2010.

If NC CCs were to improve their average energy efficiency 15%, to match
South Carolina’s FY08 levels, they would save ~$5 million annually.4 Of course,
much of this savings depends on the changing price of electricity, which made up
78% of the total cost of energy at NC CCs in FY08. Currently, electricity prices are
slightly under 8 cents per kilowatt hour (kWh) for the commercial sector, which
includes public buildings.

Although estimates of electricity prices for North

Carolina’s commercial sector appear to assume a very low growth rate (even lower
than 2% annually through 2025 as illustrated in Figure 12), one can imagine how
the price may be higher in the future if Congressional legislation puts a price on
carbon through a tax, cap‐and‐trade, or other mechanism. If such legislation were to
pass, annual savings could exceed $5 million.

4

The total energy cost in FY08 was $32,862,773. 15% of this total is $4,929,416.
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Figure 12: Retail Electricity Price Forecast Scenario for the Commercial Sector
(cents per kWh in 2007 $s)
2007
7.4

2010 2015 2020
7.9
9.3
10
Source: ACEEE, 2010

2025
10.6

Although energy consumption per square foot may be an appropriate
standard for measuring energy efficiency in buildings more generally, another
useful and perhaps more equitable measure of energy efficiency in schools is energy
consumption per Full‐Time Equivalent (FTE) student. Measuring energy
consumption per FTE gives a better sense of the energy input per unit of output,
because in the case of a school, the primary service provided is education, not
square footage. Furthermore, it is inequitable to compare schools that have similar
sizes but serve vastly different numbers of students using energy consumption per
square foot alone. Fluctuations in the number of students served by CCs may be
great, especially during economic downturns, such as the one we are currently
experiencing. Currently, many NC CCs are serving record numbers of students and
extending hours of operation to meet the student demand.

Only by examining

energy consumption per FTE can we adequately account for these trends.
The idea of measuring energy consumption per FTE student is by no means
an original thought. The practice dates back to at least the late 1970s. A paper
published in March, 1980 detailing a collaborative partnership between Lawrence
Berkeley Laboratories, Pacific Gas and Electric, and five Community Colleges in
northern California seeking to decrease energy consumption, tracks energy
consumption per FTE student and annual energy cost per FTE, in addition to
consumption per square footage of building space. The paper explains that energy
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consumption per FTE was a common measurement of energy efficiency in schools
before the paper was written as well, but doesn’t cite any specific references (York,
1980). (Currently, Florida tracks energy consumption per FTE in their colleges and
universities as shown in appendix Figure 4A, but it is unclear how common this
practice is among other states).
Currently, neither North Carolina nor South Carolina State Energy Offices
measure schools’ energy consumption in terms of FTE students. An examination of
energy consumption per FTE student at the 56 reporting NC CCs shows an average
of just less than 9 million BTU per FTE, with another very large standard deviation
of almost 3 million BTU per FTE and ranging from 2.94 million BTUs to over 16
million BTUs per FTE. Interestingly, BTUs per square foot and BTUs per FTE yield
very different results. For example, the ten most energy efficient schools in terms of
BTU per sq. ft. and BTU per FTE and are as follows in Figure 13 below.

Figure 13: Ten most energy efficient NC Community Colleges in FY08
Community
College

Energy
per
sq. ft.
(kBTU)

Energy
per
sq. ft.
rank

Energy
per
FTE
rank

RICHMOND

29.35

1

SOUTHEASTERN

34.54

COLLEGE OF THE
ALBEMARLE

PAMLICO
SOUTH
PIEDMONT
MARTIN
SAMPSON
JAMES SPRUNT
ROANOKECHOWAN
HAYWOOD

Community
College

Energy
per
FTE
(kBTU)

Energy
per FTE
rank

Energy
per
sq. ft.
rank

2

SOUTHEASTERN

2,904

1

2

2

1

RICHMOND

5,047

2

1

43.22
44.16

3
4

8
22

BLADEN

5,055
5,177

3
4

13
15

44.88
47.58
47.77

5
6
7

24
49
6

PIEDMONT

5,331
5,512
5,656

5
6
7

12
7
44

14

COLLEGE OF THE
ALBEMARLE

5,865

8

3

6,040
6,089

9
10

28
32

50.27
51.77
54.15

8
9
10

CLEVELAND
WILSON
SAMPSON

ROWANCABARRUS

42
37

MAYLAND

Source: Energy Data obtained via personal communication with Len Hoey, Director of the Utility Savings
Initiative, North Carolina State Energy Office, 1/27/2010. FTE data from NCCCS, 2009.
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While most schools have only started submitting, and in many cases,
tracking, their energy consumption in FY08, there are four CCs that have submitted
information to the State Energy Office going to back to FY03. These four schools—
Alamance CC, Haywood CC, Wake Technical CC, and Wilson CC—have been
prioritizing energy efficiency since before most others. Examining their energy
consumption over time may provide some useful lessons.
As Figure 14 shows, during FY08 both Alamance CC and Wake Technical CC
consumed ~90 kBTU per sq. ft which is ~13.5% over the 80 kBTU average for all NC
CCs by ~13.5%. But Haywood CC and Wilson Technical CC were significantly more
efficient than the average school, consuming 28% and 32% less, respectively. Data
obtained from Wilson CC, shows that their progress continued through FY09, when
they decreased energy consumption to just over 50 kBTU per sq. ft., which is almost
37% less than the FY08 average for all reporting schools. This also represents a
29% improvement over their FY03 baseline, when they consumed just over 71
kBTU per square foot.
Figure 14: Energy Consumption in buildings per square foot of building space at four
Community Colleges from FY03‐FY08 vs. FY08 average for all 56 reporting Community Colleges
110
100

ALAMANCE

kBTU per sq. ft.

90

HAYWOOD

80
70

WAKE

60

WILSON

50
40
FY03 FY04 FY05 FY06 FY07 FY08 FY09

Source: Data obtained via personal communication with Len Hoey, Director of the Utility Savings
Initiative, North Carolina State Energy Office, 1/27/2010.
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An analysis of energy consumption per FTE yields similar results, as
portrayed in Figure 15. Two schools (Haywood CC and Wake Technical CC) are
slightly above the FY08 average, while two others (Alamance CC and Wilson CC) are
significantly below. Again, Wilson is a very impressive 39% more efficient than the
average of all 56 reporting Community Colleges during FY06, and has shown
improvement of almost 20% when comparing its FY08 consumption with FY03.
Figure 15: Energy Consumption in buildings per FTE student at four Community Colleges from
FY03‐FY08 vs. FY08 average for all 56 reporting Community Colleges
11,000

kBTU per FTE student

10,000
9,000
ALAMANCE

8,000

HAYWOOD

7,000

WAKE

6,000

WILSON

5,000

FY08 Average

4,000
3,000
FY03

FY04

FY05

FY06

FY07

FY08

Source: Data obtained via personal communication with Len Hoey, Director of the Utility Savings
Initiative, North Carolina State Energy Office, 1/27/2010.

Analysis of these four schools lends credence to the idea that a 15% energy
consumption improvement goal over the entire NCCCS is well within reach. These
four schools are not alone in their commitment to energy efficiency. Seven NC CCs
have signed on to the American College and University President’s Climate
Commitment (ACUPCC), pledging to become carbon neutral in the future. These
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seven schools, in the order that they signed the commitment, are Haywood CC
(9/15/07), Wilson CC (9/15/07), Caldwell CC and Technical Institute 1/15/09,
Carteret CC (5/18/08), Durham Technical CC (5/15/08), Central Carolina CC (date
unknown to author), Fayetteville Technical CC (date unknown to author). (ACUPCC
2008, 2009; CCCC, 2010) As part of their commitment, each school will integrate
sustainability into their school’s curriculum. Furthermore, all signatories are to
create a greenhouse gas emissions inventory, a plan to reduce their carbon
emissions, and they will make these reports and future progress reports available to
the public. In this way, the ACUPCC utilizes information disclosure to incentivize
greenhouse gas reductions. While a study of the effectiveness of the informational
disclosure provisions of the ACUPCC is probably not possible at this time, given that
the program is less than four years old, it will be interesting to see how these
schools progress towards their goal of climate neutrality, and how public disclosure
of progress spurs their efforts.
In addition to the commitment to reducing energy consumption shown by
schools that have signed on to the ACUPCC, roughly half of NC CCs have signed on to
the “Code Green” Initiative.

This initiative, co‐chaired by Dr. Rose Johnson,

President of Haywood Community College, and Dr. Rusty Stephens, President of
Wilson Community College, seeks to foster economic and social viability through
incorporation of on‐campus sustainability efforts as well as job‐training designed to
prepare students for “green‐collar” jobs. While NC CCs have a long‐tradition of
training students to go out into the workforce and do the hands‐on work necessary
to make buildings more energy efficient, the Code Green Initiative will accelerate the
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creation of such educational opportunities. For example, for years the vast majority
of NC CCs have offered courses that train students to maintain, repair, and upgrade
HVAC systems, but only recently have schools started training students to
weatherize homes.
Leadership for creating training opportunities for green‐collar jobs is not just
coming from Dr. Johnson and Dr. Stephens, co‐chairs of the Code Green Initiative,
but from the very top of the NCCCS. As NCCCS President Dr. Scott Ralls explained
“Going green in North Carolina will mean the creation of new jobs. With the
economic stimulus bill, construction and alternative energy jobs will be some of the
first to be impacted. Programs in electrical and green construction, HVAC and
biofuels will be promoted. Our focus is getting North Carolina citizens working
again. This is our priority” (Kahn, 2009, 2009).
Community colleges are ideally positioned to help build a green‐collar
workforce and improve buildings’ energy efficiency for several reasons, including
that they: 1) were founded as technical colleges, and therefore possess expertise in
providing hands‐on training to students to improve energy systems of buildings; 2)
are more flexible than other schools of higher education in their course offerings,
and therefore are better able to train a new workforce with in‐demand skills to fill
gaps in both curricula and workforce training programs; 3) can re‐tool displaced
workers to meet the needs of a growing green economy in North Carolina and
beyond;

4) are capable at forming partnerships with businesses, such as Energy

Service Companies (ESCOs) to provide potential employees that are skilled in
improving energy efficiency of buildings.
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As Dr. Rusty Stephens, President of Wilson Community College explained,
The opportunity for growth and return on investment in job
categories beginning with manual labor jobs, especially in the building
industry, is significant. For example, the vast majority of buildings in
the current inventory of our built environment are highly inefficient.
Retrofitting of these homes, offices and factories can result in a 30%‐
40% savings in energy consumption and reduction in climate altering
greenhouse gases. Traditional businesses such as HVAC, remodeling,
construction, electrical contracting and home building will need to
upgrade the skill sets of their employees and/or be able to hire
subcontractors with new green building skill sets. (Kahn, 2009, 2009)
Businesses are looking to the community college system for support, training and
information regarding the latest in environmental trends. The NC Chamber of
Commerce has already expressed an interest in “going green” on behalf of the many
organizations it represents. The NCCCS is confident it can respond to industry’s
changing needs and help to supply adequately trained workers. “Environmental
education is an important part of our mission as a community college, and we will
strive as a campus to model good practices in building design, training of workers
for green jobs, and instilling better habits of energy consumption and conservation,”
says PCC President G. Dennis Massey (Kahn, 2009).
A potential driver of demand for jobs promoting energy efficiency in
buildings is Senate Bill 3, the Renewable Energy and Energy Efficiency Portfolio
Standard (Session Law 2007‐397), which requires electric public utility companies
to generate 12.5% of their electricity from energy‐efficient and renewable energy
sources by the year 2021. Up to 25% of the requirement can be met through energy
efficiency. North Carolina utilities spent $6.8 million on electric efficiency and
$800,000 on natural gas efficiency in 2007, saving 1,391 MWh and 15,488 Therms
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(ACEEE, 2009) and will only increase their spending in the future, as the energy
efficiency portion of the REEPS energy savings targets will increase to 0.75% of
prior‐year sales in 2012, rising to 5% of prior year sales in 2021.
NC also provides a Green Business Fund for companies interested in funding
their green projects.

The fund focuses on biofuels, green buildings, clean

technology, and renewable energy products and businesses, and has already
distributed over $1 Million in grants.
Legislation such as Senate Bill 3, and funding like that provided through the
Green Business Fund are spurring job creation. North Carolina Sustainable Energy
Association’s 2009 North Carolina Renewable Energy and Energy Efficiency
Industries Census identified 10,250 green energy jobs throughout the state of North
Carolina (Quinlan and Crowley, 2009).
The sweet spot for NC CCs is to provide energy efficiency training to students
on‐campus, so as to maximize the economic benefits of energy efficiency
improvements to the county, instead of relying on an ESCO through a Performance
Contract. Energy efficiency improvements at schools can be extremely economically
attractive. For example, one typical project is changing out T‐12s for T‐8s. (T‐12
and T‐8s refers to the ballasts and corresponding fluorescent light bulbs). The
economics of such a project are highlighted in appendix Figure 7A, citing an actual
project that is occurring at a Technical College in South Carolina. The payback
period for this project is under 5 years! A compelling aspect to this project is that it
actually improves the learning environment—T‐8s are not only more efficient than
T‐12s, but they also tend to flicker less and be quieter. In fact, many energy
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efficiency upgrades can improve the learning environment at a school. One can
imagine that a drafty room with a loud inefficient heating system is not the best
learning environment either.

Legislation to Incentivize Energy Efficiency at NC Community Colleges:
In the past few years, the NC General Assembly has taken a more active role in
supporting energy efficiency projects in Community Colleges. Senate Bills 668 and
1946 of the 2007 Legislative session resulted in mandates that new construction or
major renovations at CCs in excess of 20,000 sq. ft. meet certain energy efficiency
and water conservation targets if the projects are funded directly by the state or
through other state financing. Consequently, if the project is solely funded by local
or institutional funds, the mandates do not apply.
Because the states do not provide operational funding to CCs, they also cannot
hold them accountable to the same energy efficiency mandates for existing buildings
as other public agencies. Take, for instance, the mandate of HB 668:
The energy consumption per gross square foot for all
State buildings in total shall be reduced by twenty
percent (20%) by 2010 and thirty percent (30%) by
2015 based on energy consumption for the 2002‐2003
fiscal year. Each State agency and State institution of
higher learning shall update its management plan
annually and include strategies for supporting the
energy consumption reduction requirements under this
subsection. Each community college shall submit to the
State Energy Office an annual written report of utility
consumption and costs.
While the above mandate appears to apply to community colleges, only the last
sentence, regarding the annual written report of utility consumption and costs,
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does. This is because the state does not fund operations (including repair and
renovation) at Community Colleges, and therefore cannot require an unfunded
mandate. Furthermore, since most CCs only started submitting (and for some
schools tracking) their energy/water consumption statistics to the State Energy
Office in FY08, there is no clear baseline of comparison for FY04 by which future
energy consumption could be compared.
The State seeks to incentivize energy efficiency in CCs through sponsorship of
the Utility Savings Initiative, a state level program of education, training, and public
awareness that is available to all State Agencies, including the University of North
Carolina system, K‐12 Public Schools, local municipal and county governments, and
CCs. This program is administered through the State Energy Office.

While this

program is a very good idea, it has been sparsely staffed. The state also makes
competitive grants for energy efficiency improvements available to CCs and other
public entities utilizing state funds, through the Green Business Fund, or through
Federal funds provided through ARRA.

Conclusion and Recommendations:
The main obstacle to energy efficiency investment in NC CCs is funding. State
funding for operations (including repair and renovation) would be more stable and
would allow for CCs to plan ahead and make long‐term investments that span
several years, either by partnering with ESCOs, or if the expertise already exists in‐
house, by conducting their own energy efficiency upgrades. At the time of this
writing, however, the looming state budget crisis makes any programs, such as
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taking on an additional funding role for CCs, a political non‐starter.
Tackling the FTE funding mechanism may prove equally difficult. An ideal FTE
would not only provide more money per FTE, and/or lower the number of credit
hours required to attain an FTE, but would also take into account the differing costs
of curriculum programs and account for sudden influxes of students. If the state is
going to continue to budget FTE funds based on prior year’s enrollments, there
needs to be a funding reserve, administered by the state, which could infuse funding
during years of large student influxes, like this year.

This would have prevented

CCs from needing to turn to turn away students for the first time in their histories,
as has happened during the past few months (Gallagher, 2010). It would also free
up money to spend on energy efficiency investments.
In addition to overcoming the basic funding shortfalls of the state‐local
relationship and FTE funding allocations, further targeted measures need to be
taken to incentivize efficiency investment in NC CCs. While it would be unfeasible
to begin a building energy labeling program within the North Carolina Community
College System (because not all buildings are properly metered, and benchmarking
of schools needs refinement) I do propose the following six recommendations to
better enable and incentivize energy efficiency improvements in NC Community
Colleges:
1) CCs should be allowed to retain energy saved through energy efficiency
investments. Currently, schools have little incentive to reduce their utility bills,
because it often simply results in a lowering of their budget for the next fiscal year.
An interesting bill was proposed in 2009 (House Bill 695) that would allow energy
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savings to be transferred to a non‐reverting account that would solely fund future
energy efficiency and conservation measures. This would go a long way toward
incentivizing energy efficiency investment.

Although schools that were early

movers in improving their energy efficiency, such as Wilson CC, would be unable to
retroactively add energy consumption savings dollars to the account, this would
incentivize schools, especially those that have yet to make major strides in
improving their energy efficiency, to do so.
2) Now that Community Colleges are required to report energy consumption
and other utility data, there is a huge opportunity to incentivize energy efficiency
through public disclosure of this information. If the State Energy Office or another
entity were to annually publish a report detailing energy consumption at all schools
it could go a long way towards incentivizing energy efficiency. The report could
offer carrots and wield sticks, as existing information disclosure policies and
programs, such as the Toxics Release Inventory (which does a fine job of shaming)
and the ACUPCC (which praises schools for doing. By ranking schools based on
energy consumption per square footage of building space as well as by FTE student,
schools performing well will be praised, and those not performing well will be
shamed. If experiences with prior information disclosure policies such as the Toxics
Release Inventory are any guide, those that are performing poorly in relation to
their peers will be motivated to improve their performance. Schools are uniquely
positioned to galvanize youth. Making the data public will also spur knowledge
sharing between schools, as they seek to learn from each other’s successes.
3) Schools’ energy consumption should be analyzed in terms of the FTE

71

students that they serve. As previously mentioned, measuring energy consumption
per educational service provided is a more accurate assessment of a schools’ energy
efficiency, as it more accurately reflects the schools’ services provided per unit of
energy input. Schools that serve more students should not be penalized for using
more energy per gross square foot than schools that serve fewer students in the
same amount of space, and examining energy consumption in terms of FTE students,
in addition to the more traditional metric of energy consumption per square footage
will help prevent this. Similarly, because some course offerings are inherently more
energy‐intensive than others, it would be ideal to examine energy consumption, not
only by FTE student, but also by the kind of courses students take. For example,
grouping different course offerings into separate categories and then assigning each
category a weighted average for assumed energy consumption could provide a more
meaningful and accurate means of determining schools’ performance with respect
energy efficiency. For example, courses in which laboratories are utilized tend to be
significantly more energy intensive than, say, courses in humanities.

While

assigning different courses to separate categories and determining the average
energy consumption across each category would be extremely difficult, especially
given the wide range of specialized course offerings that community colleges
provide, this information could be very useful.
4) In addition to ranking schools by energy consumption, schools should also
be ranked by their greenhouse gas emissions per square foot of building space and
FTE student.

This will help incentivize schools to not only reduce energy

consumption, but to employ renewable energy on‐campus.
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Already, Wilson

Community College has installed solar panels on the roof of one of its buildings, and
tracking schools’ greenhouse gases may incentivize other schools to follow‐suit.
Community colleges are starting to expand their course offerings for installation of
solar panels and other renewable energies, and can therefore provide on‐campus
training to students. A simple Report Card that gives a percentile rank for each
school, relative to its peers by energy consumption and greenhouse gas emissions,
could go a long way towards incentivizing efficiency and renewable energy at NC
CCs. (See appendix Figure 8A for and example Report Card.)
5) The existing information disclosure mandate requiring CCs to report their
energy, water, and other related utility data, should be utilized to allocate resources
in a more targeted fashion in order to improve energy efficiency. One way to
accomplish this would be for the state to front the cost for Energy Managers for all
community colleges that spend more than $1.5M on their utility bills and use more
than 60 kBTUs per square foot of building space and 5 million BTU per FTE.
Currently, there are 3 CCs that would fall under this category—Asheville‐Buncombe,
Central Piedmont, and Wake Technical—but if electricity prices in North Carolina
continue to rise, Cape Fear, Guilford and Fayetteville will soon join the ranks. If
energy savings of 15% can be achieved over 5 years, hiring an energy manager at a
base salary of $50K, plus the option to earn more based on additional energy
savings, should be economically attractive. If counties could pay the cost of the
Energy Manager back to the state over a 20‐year period, both the state and county
would benefit financially.
6) The existing information disclosure mandate should be bolstered through
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automation technologies.

Energy Accounting Software technologies, such as

SchoolDude or EnergyCap can ease the strains of collecting and utilizing data from
the dozens of public agencies (including Community Colleges) required to report
their utility data under S.B. 1495. The state of South Carolina, which has mandated
reporting of energy consumption by public buildings through statute Senate Bill
1273, Section 48‐52‐620 (E), since 1992, and its Energy Office has reported energy
consumption data annually since 1993 on all public facilities using Energy
Accounting Software for the thousands of public buildings for which it gathers data.
This has increased their capacity to analyze data and produce reports highlighting
schools that are performing well, and those that could use improvement. Thorough
analysis of data analysis also allowed the South Carolina Energy Office to distribute
ARRA funding to schools faster other states, because the state knew exactly where
resources needed to be allocated the most.
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Appendix

Figure 1A: Energy Intensity of Selected Countries 1980‐2006: Total Primary Energy
Consumption per Dollar of Gross Domestic Product in the year 2000, Using Market Exchange
Rates
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Figure 2A: Energy consumption and costs for 56 reporting NC Community Colleges in FY08

Energy
per
sq. ft.
rank

Cost
per

students

Energy
per
sq. ft.
(kBTU)

sq. ft
($)

Energy
per
FTE
(kBTU)

Energy
per
FTE
rank

Cost
per
FTE
($)

379,725

3,871

90.26

42

$1.44

885

36

$141

$1,590,466

885,794

6,186

111.93

52

$1.80

16,027

55

$257

16,116,158

$412,155

238,428

7,072,414

$141,621

121,273

1,821

67.59

22

$1.73

8,850

35

$226

1,399

58.32

13

$1.17

5,055

3

$352,072

307,498

$101

2,105

79.94

34

$1.14

11,678

47

$167

Community
College

Energy
Consumed
(kBTU)

Energy
Cost ($)

Gross
Sq. Ft.

FTE

ALAMANCE

34,272,237

$546,292

ASHEVILLEBUNCOMBE

99,142,710

BEAUFORT
BLADEN
BLUE RIDGE

24,581,662

BRUNSWICK

21,544,030

$481,619

287,519

1,548

74.93

25

$1.68

13,917

53

$311

CALDWELL

41,403,656

$588,453

295,035

4,135

140.34

54

$1.99

10,013

43

$142

CAPE FEAR

62,653,988

$1,272,132

713,025

7,259

87.87

41

$1.78

8,631

32

$175

CARTERET

14,869,245

$350,407

226,854

1,751

65.55

19

$1.54

8,492

29

$200

CATAWBA
VALLEY

37,641,540

$562,846

588,869

4,733

63.92

17

$0.96

7,953

28

$119

CENTRAL
CAROLINA

44,134,126

$858,252

467,564

5,118

94.39

47

$1.84

8,623

31

$168

CENTRAL
PIEDMONT

183,025,848

$3,151,325

2,619,758

14,459

69.86

24

$1.20

12,658

51

$218

CLEVELAND

15,241,283

$280,651

240,570

2,944

63.36

15

$1.17

5,177

4

$95

COASTAL
CAROLINA

46,958,342

$1,004,337

327,433

4,348

143.41

55

$3.07

10,800

44

$231

COLLEGE OF
THE
ALBEMARLE

13,787,727

$471,465

318,998

2,351

43.22

3

$1.48

5,865

8

$201

CRAVEN

26,555,296

$664,679

253,699

2,751

104.67

50

$2.62

9,653

41

$242

DURHAM

40,844,823

$481,187

497,739

4,622

82.06

37

$0.97

8,837

34

$104

EDGECOMBE

15,107,155

$428,726

234,829

2,122

64.33

18

$1.83

7,119

23

$202

FAYETTEVILLE

79,778,921

$1,308,447

866,552

10,252

92.07

45

$1.51

7,782

27

$128

FORSYTH
GASTON
COLLEGE

44,748,644

$737,636

560,630

6,661

79.82

33

$1.32

6,718

16

$111

51,151,935

$852,312

527,309

4,691

97.01

48

$1.62

10,904

45

$182

GUILFORD

74,239,670

$1,308,246

1,066,458

9,882

69.61

23

$1.23

7,513

25

$132

HALIFAX

19,400,480

$368,641

246,280

1,557

78.77

31

$1.50

12,460

50

$237

HAYWOOD

17,358,634

$356,578

320,546

1,903

54.15

10

$1.11

9,122

37

$187

ISOTHERMAL

33,799,614

$515,891

213,138

2,094

158.58

56

$2.42

16,141

56

$246

JAMES
SPRUNT

8,353,045

$200,430

166,172

1,348

50.27

8

$1.21

6,197

14

$149

JOHNSTON

28,774,838

$680,592

383,899

4,158

74.95

27

$1.77

6,920

18

$164

LENOIR

23,471,689

$685,102

428,131

3,335

54.82

11

$1.60

7,038

21

$205

MARTIN

10,915,403

$249,919

229,431

899

47.58

6

$1.09

12,142

49

$278

MAYLAND

11,720,685

$249,421

148,327

1,925

79.20

32

$1.68

6,089

10

$130

MCDOWELL

7,910,358

$183,573

118,436

1,176

66.79

21

$1.55

6,726

17

$156

MITCHELL

32,283,952

$203,341

332,155

2,367

97.20

49

$0.61

13,639

52

$86

MONTGOMERY

9,474,042

$220,636

121,368

1,027

78.06

29

$1.82

9,225

38

$215

PAMLICO

3,831,463

$87,089

86,755

543

44.16

4

$1.00

7,056

22

$160

PIEDMONT

15,351,293

$295,487

168,704

2,714

91.00

44

$1.75

5,656

7

$109

PITT

45,505,473

$1,076,767

416,459

5,876

109.29

51

$2.59

7,744

26

$183

RANDOLPH

29,155,307

$491,139

313,822

2,468

92.90

46

$1.57

11,813

48

$199
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362,832

2,110
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Sq. Ft.

FTE

10,649,405

$300,778

sq. ft
($)
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FTE
(kBTU)

Energy
per
FTE
rank

Cost
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FTE
($)

1

$0.83

5,047

2

$143

RICHMOND
ROANOKECHOWAN

8,667,652

$177,454

167,421

876

51.77

9

$1.06

9,895

42

$203

ROBESON

22,724,317

$435,564

277,534

3,693

81.88

36

$1.57

6,153

12

$118

ROCKINGHAM

19,162,799

$365,407

230,678

2,043

83.07

39

$1.58

9,380

39

$179

ROWANCABARRUS

31,028,953

$596,073

408,727

5,137

75.91

28

$1.46

6,040

9

$116

SAMPSON

9,347,687

$211,736

195,684

1,696

47.77

7

$1.08

5,512

6

$125

SANDHILLS

52,365,643

$896,791

410,174

3,732

127.67

53

$2.19

14,032

54

$240

15,897,097

$385,915

354,240

2,220

44.88

5

$1.09

7,161

24

$174

SOUTH
PIEDMONT
SOUTHEASTERN
SOUTHWESTERN

6,890,581

$182,544

199,511

2,373

34.54

2

$0.91

2,903

1

$77

21,250,576

$409,453

257,184

2,248

82.63

38

$1.59

9,453

40

$182

STANLY

14,957,435

$345,165

199,604

2,435

74.94

26

$1.73

6,143

11

$142

SURRY

21,152,103

$414,456

348,331

3,281

60.72

14

$1.19

6,447

15

$126

TRI-COUNTY
VANCEGRANVILLE

9,941,187

$251,071

156,329

1,168

63.59

16

$1.61

8,511

30

$215

26,088,091

$544,141

391,266

4,237

66.68

20

$1.39

6,157

13

$128

WAKE

85,420,133

$1,715,083

942,997

12,296

90.59

43

$1.82

6,947

19

$139

WAYNE
WESTERN
PIEDMONT

30,920,303

$601,165

385,417

3,517

80.22

35

$1.56

8,792

33

$171

21,756,263

$351,726

278,525

3,118

78.11

30

$1.26

6,978

20

$113

WILKES

32,362,683

$662,781

387,075

2,831

83.60

40

$1.71

11,432

46

$234

WILSON

11,098,524

$305,538

192,853

2,082

5.55

12

$1.58

5,331

5

$147

1,743,859,257

$32,862,773

21,865,564

199,492

n/a

n/a

n/a

n/a

n/a

n/a

31,140,344

$586,835

390,457

3,562

79.75

28.5

$1.50

8,741

28.5

$165

Totals:
Averages*:

Source: Energy consumption data obtained via personal communication with Len Hoey, Director of the
Utility Savings Initiative, North Carolina State Energy Office, 1/27/2010. FTE information from NCCCS
“Critical Success Factors 2009”
*Averages are for total square footage and total FTE. In other words, the averages are weighted to take
into account the differing sizes of schools. If the averages were computed without taking scale into
account, the average energy consumption per sq. ft. would be 77.45 kBTU/sq. ft., and the cost would be
$1.53 per sq. ft. The average energy consumption per FTE would be 8,596 (kBTU) and energy costs
would be $170 per FTE.
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Figure 3A: Energy consumption and cost per square foot of building space in South Carolina
Technical Colleges FY04 – FY08
Energy Consumption per sq. ft. (kBTU)
Technical
College

Energy Cost per sq. ft. ($)

FY04

FY05

FY06

FY07

FY08

FY04

FY05

FY06

FY07

FY08

Aiken
Central
Carolina

75.86

99.58

103.94

95.56

91.38

$1.42

$1.61

$1.85

$1.78

$1.93

53.04

51.30

48.98

48.61

50.92

$1.19

$1.15

$1.26

$1.30

$1.39

Denmark
FlorenceDarlington

58.05

53.49

54.80

53.69

55.04

$1.18

$1.15

$1.31

$1.32

$1.31

100.42

100.90

102.33

99.40

93.46

$1.73

$1.71

$2.04

$2.06

$2.06

Greenville
HorryGeorgetown

56.68

54.27

47.99

47.39

50.64

$0.90

$0.92

$0.86

$0.87

$0.95

85.69

79.88

82.04

91.51

89.20

$1.37

$1.54

$1.76

$1.97

$1.91

Lowcountry

71.55

69.46

64.51

71.80

71.89

$1.63

$1.61

$1.69

$1.82

$1.92

Midlands

81.81

85.95

87.80

82.74

76.93

$1.48

$1.59

$1.82

$1.74

$1.84

Northeastern
OrangeburgCalhoun

44.78

47.31

49.10

49.91

51.54

$0.89

$0.95

$1.03

$1.14

$1.22

73.62

74.09

74.55

76.08

76.43

$1.21

$1.26

$1.33

$1.51

$1.66

Piedmont

50.18

47.72

59.49

60.98

62.56

$1.00

$0.98

$1.09

$1.09

$1.16

Spartanburg

35.42

33.63

34.47

34.03

33.15

$0.53

$0.52

$0.59

$0.60

$0.61

Tri-County

78.64

78.60

81.31

78.03

81.45

$1.29

$1.29

$1.41

$1.37

$1.49

Trident

73.06

69.77

64.85

77.14

81.19

$1.35

$1.29

$1.46

$1.73

$1.96

Williamsburg

28.01

30.11

32.38

31.31

34.63

$0.64

$0.79

$0.97

$0.91

$1.03

York

71.92

71.88

82.17

71.78

75.99

$1.40

$1.49

$1.71

$1.57

$1.60

66.25

65.35

64.85

65.80

67.56

$1.21

$1.22

$1.32

$1.37

$1.46

Averages:

Source: Data obtained via personal communication with Rick Grant, Program Manager, South
Carolina State Energy Office, 3/23/10
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Figure 4A: Energy Consumption in Florida Community Colleges

Source: Data Obtained via personal communication with Stanley Goldstein, Deputy Director of Facilities
Planning and Budgeting, Division of Florida Colleges, Florida Department of Education 4/1/2010
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Figure 5A: Degree Day Comparison between NC and South Carolina for Fiscal Year 2008
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32

0

2519

363
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7
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3

1

9
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83

6

15

23

142

447

38
1
45
0

1704
2114

Combined
North
Carolina:
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Carolina:

Totals
4,85
1
4,63
3

Source: National Oceanic and Atmospheric Administration. Heating degree day information available
for download at http://www.ncdc.noaa.gov/oa/documentlibrary/hcs/hdd.200707‐200906.pdf Cooling
degree day information available at http://www.ncdc.noaa.gov/oa/documentlibrary/hcs/cdd.200601‐
200712.pdf

Figure 6A: Full‐Time Equivalent students per square foot of building space in North and South
Carolina Community Colleges during Fiscal Year 2008
Fall 2007

Spring 2008

Summer 2008

Total

FY08

Credit
Hours

FTE
students

Credit
Hours

FTE
students

Credit
Hours

FTE
students

FTE
students

Square
Footage

FTE
per
sq. ft.

North
Carolina

2,884,858

96,162

2,780,370

92,679

897,930

29,931

218,772

21,865,564

0.0100

South
Carolina

823,572

27,452

762,233

25,408

303,735

10,125

62,985

9,202,046

0.0068

Source: Credit hour and FTE data from Southern Regional Education Board, where FTE students are
calculated by dividing total credit hours by 30. Square footage data obtained from personal
communication with North and South Carolina Energy Offices. Note that North Carolina serves 46%
more FTE students per sq. ft. of building space (.01 is 46% greater than .0068). An analysis not shown
here, for calendar year 2008 resulted in the same outcome, with North Carolina still serving 46% more
students per sq. ft. Also note that data does not include Nash or Davidson Community Colleges, but
does include the other 56 NC CCs.
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Figure 7A: Financial metrics of an energy efficiency lighting investment that is occurring at a
College in South Carolina.
TOTAL
lighting
(Watts)

530,685

Average
Energy
Savings
Factor
(%)

35.64

Watts
Saved

AVG
hours
per
Day

AVG
days
per
Year

Energy
Savings
(kwh
per
year)

Annual
Savings
($)

Upfit
Material
Cost ($)

191,288

12.69

238

627290

$39,205

$67,546

Total Cost = Total Upfit Material Cost + Total Upfit Labor Cost
Sales Tax @ 7% (applied to Total Upfit Material Cost)

Upfit Labor
Cost ($)

$59,267

Subtotal

$126,813
$4,728
$12,446
$143,987

Contractor's Overhead Profit @ 15% (applied to Subtotal)
Total Contractor's Fee = (Subtotal + Contractor's Overhead Profit)
Consultant's Design Fee
Total Cost of Upfit (Total Contractor's fee + Consultant's design fee)

$21,598
$165,585
$20,000
$185,585

Payback (Years) = (Total Cost of Upfit)/(Annual Savings)

4.73
4.22
$205,252

Contractor Payroll and Insurance @ 21% (applied to Total Upfit Labor Cost)

Return On Investment = (Annual Savings)(Expected Life)/(Total Cost of Upfit)

Net Present Value at 7% discount rate
Assumptions:
Electric Utility Rate = $0.0625/kWh
Labor Rate = $48.50/HR
Expected Material Life = 20 Years
Net Present Value Assumptions:
Total Cost of Upfit Occurs in Year 1
Annual Savings Begin in Year 2 and Continue Through Year 20

Note: This project entails switching out T‐12 ballasts and corresponding light bulbs for T‐8s.
Funding for the investment is through a 75% grant (from ARRA funds), 25% no‐interest loan,
and the loan is to be paid back within 2‐7 years depending on actual energy savings.
Source: Personal communication with Rick Grant, Program Manager, South Carolina Energy
Office, 4/5/2010. NPV calculation performed by author.
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Figure 8A: Example Report Card for Wilson Community College that could be created for each
school using the information mandated by the state

Source: Data used calculate BTU per square foot rank from Energy consumption obtained via personal
communication with Len Hoey, Director of the Utility Savings Initiative, North Carolina State Energy
Office, 1/27/2010. FTE data from NCCCS, 2009. CO2e data is hypothetical, but based on Wilson
Community College’s solar photovoltaic electricity generation capacity.
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