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Escalation Rates in Energy Savings
Performance Contracts

Philip Coleman

ABSTRACT

Energy savings performance contracts (ESPCs) are very sensitive
to the escalation rates applied to their flow of energy savings. For ESPC
deals where annual savings must exceed annual payments (as in the
federal sector), these escalation rates dictate the upper limit of the project
scope that can be accommodated. The risk of overestimating escalation
rates within an ESPC is obvious—actual savings could fall well short of
payments made on the project. However, a less understood risk lies in the
underestimation of escalation rates; not only can this limit the project’s
scope, it can also serve to substantially raise interest costs on the project
(since actual dollar savings are underapplied toward annual payments,
drawing out the project’s term). Assuming the downsides to over- and
under-escalating are equal, the goal in these projects should not be to
lowball the expected actual escalation rate, as often occurs, but to make
it accurate. The National Institute for Standards and Technology (NIST)
developed and manages an energy escalation rates calculator, EERC, that
employs the energy price paths forecasted by DOE’s Energy Information
Administration (EIA). Because EIA has somewhat underestimated future
energy prices in the recent past (since 2000), EERC can be seen as not only
a reliable third-party estimate of escalation rates, but also a likely “safe”
one (from the risk of overescalation). Its use is recommended, even be-
yond the federal audience for which it was developed.

INTRODUCTION

Energy escalation rates are an important facet of energy-savings
performance contracts (ESPCs). These stipulated rates dictate the flow
of dollar savings that will be available, given a guaranteed level of en-
ergy savings, to pay for the debt service (i.e., initial project price plus
interest), as well as any project servicing costs (such as operations and
maintenance or measurement and verification). While there is virtually
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no discussion of them in the energy conservation literature, and it may
seem that they are a trifling element of an ESPC, the implications of esca-
lation rates in these projects are enormous. Because ESPCs are generally
lengthy (the average term is more than 18 years for U.S. federal projects),
small differences in these percentage escalations can mean the difference
between hundreds of thousands, and sometimes millions of dollars of
contractual savings over the lifetime of a deal.

As an example, consider an ESPC project with a 20-year contract
term and initial (first-year) energy cost savings of $1 million. Now con-
sider the use of a 2% escalation rate applied to those cost savings versus
a 2.5% rate. This seemingly small increase of 0.5% would mean that the
project’s total (undiscounted) payments could be $1.4 million higher—
an amount greater than 5% of all payments over the contract’s lifetime.
The difference in year-15 savings alone amounts to more than $100,000
($1,345,868 versus $1,448,298). These are funds that can be used to either
buy a bigger project or pay off the same project more quickly. Figure 1
shows the annual savings on this hypothetical project ($1 million in ini-
tial savings, 20-year term) given anywhere between a 0% and 5% annual
escalation of energy rates.

UNDER-ESCALATING:
ISIT REALLY A “CONSERVATIVE” POLICY?

Because federal ESPCs are required to be paid for exclusively out
of savings, the escalation rates applied can have a “make-or-break” ef-
fect, deeming a project with a given amount of energy savings viable or
not, based on the corresponding avoided dollar costs expected in future
years. While over-estimating escalation rates may cause a project to in-
clude more capital investment than can be paid for from actual out-year
avoided costs, creating a net negative budgetary effect from the ESPC,
two less obvious but equally troublesome problems result from under-
estimating these rates:

e First, if the project’s term is held constant, the scope will need to
be reduced due to inadequate “cash flow” at the lower escalation
rates. For instance, one or more longer-payback measures could
be eliminated from the scope. This means that the project’s site
receives less savings (of both energy and money) and also is less
hedged against possible future increases in energy prices.
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e Second, if scope is not compromised, then necessarily the term
needed to pay off the project must lengthen, because fewer contrac-
tual dollar savings are available to devote to debt service each year
(given a fixed amount of guaranteed energy savings). This means
that total interest costs will be higher (because interest accrues on
the remaining principal, which is being paid down more slowly).

The bottom line, then, is that with a lower escalation rate, either
the project size diminishes or its term—and thus interest costs—must
expand.

As an example of the consequences of the scope reduction phe-
nomenon, there were numerous instances of federal sites in the early
2000s that eliminated boiler replacements from their prospective ESPCs
because the boilers had very long payback periods that would have
extended the projects’” terms beyond the 25-year federal maximum (or
a shorter term that had been targeted by the agency or individual site).
Consider a hypothetical such site whose boiler plant used 400,000 MMB-
tus (or dekatherms) of gas in an average year. In 2000, the delivered cost
of this gas might have been on the order of $5/MMBtu, or $2 million per
year. If the proposed boiler replacement project was going to save 30% of
the facility’s annual gas usage, total gas costs would fall to $1.4 million
annually if gas prices remained stable at $5/ MMBtu. However, given the
doubling of unit gas costs in the 2000s, to roughly $10/MMBtu, actual
gas costs at the site would have risen to $4 million per year without the
project (assuming that the existing boilers were still operating and with
no further degradation in their efficiency)—but only to $2.8 million if
the new boilers had been installed (i.e., the dollar savings would also
double, to $1.2 million).

To illustrate the second phenomenon—added term and interest
costs—assume a hypothetical project with a $10 million initial invest-
ment cost, $1 million in guaranteed first-year savings, and a 6% borrow-
ing rate. Applying a 1% annual energy escalation rate results in a 15-year
term. If the escalation rate is 4% instead, the term decreases to 12 years,
and the total interest cost on the project drops by roughly $750,000 (from
$5.35M to $4.59M).

For some time, the practice of underestimating escalation rates was
fairly common in federal-sector projects, partly in reaction to ESCOs that
were routinely seeking higher rates, to permit greater project sizes. The
scope-limiting and term-lengthening consequences of this systematic
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underestimation, along with numerous agency appeals for assistance in
setting the rates, underscored the need for the Department of Energy’s
Federal Energy Management Program (FEMP) to investigate the topic.
DOE, primarily through FEMP, administers a very active indefinite
quantity contract for federal ESPCs and is charged more generally by
Congress with ESPC oversight. Consequently, FEMP began recommend-
ing that U.S. federal agencies apply escalation rates estimated by the
National Institute of Standards and Technology (which incorporates en-
ergy price projections from the Department of Energy’s Energy Informa-
tion Administration, EIA) in their ESPCs. Initially it was a challenge to
convince federal agencies that using unrealistically low escalation rates
in ESPCs is not a “conservative” approach, given the deleterious effects
of curtailing project size or raising total interest costs. However, most
federal agencies have recognized the problem with under-escalating and
now devise the rates using NIST’s guidance.

NIST’s EERC TOOL

The NIST tool for estimating escalation rates in ESPCs is a small,
publicly available software program called the Energy Escalation Rate
Calculator, or EERC. NIST develops EERC by taking the EIA’s price pro-
jections for each of the U.S. census regions, which are expressed in real
(excluding inflation) terms, and then superimposing an expected long-
term inflation rate. This results in nominal (including inflation) escala-
tion rates, which are appropriate for ESPCs because the cash flows (both
savings and payments) are actual future ones.

Per the directives of 10 CFR 436, Subpart A (“Federal Energy
Management and Planning Programs, Methodology and Procedures for
Life Cycle Cost Analyses”), the inflation figure is supposed to represent
“estimated increases in the general level of prices consistent with projec-
tions of inflation in the most recent Economic Report of the President’s
Council of Economic Advisors.” For the 2013 version (EERC 2.0-13), the
default figure was 2.2%*.

*Before 2012, the President’s Council of Economic Advisors (PCEA) estimated only a
relatively short-term (five-year) inflation rate, so NIST would calculate inflation using the
implied difference between the returns of long- and short-term Treasury bonds. The 2012
and subsequent PCEA reports, however, have included a ten-year inflation estimate. NIST
has incorporated these figures directly into EERC as the default long-term inflation rate.
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Users of the tool need only identify the state in which their prospec-
tive project will take place, whether the utility accounts are better char-
acterized as commercial or industrial®, the expected start date (award
year) and duration of the project. With that, the tool will determine an
escalation rate for electricity and one for natural gas (and any other fuel
input). Alternatively, the user can identify the percentage dollar savings
occurring from each energy source (in the initial year of project perfor-
mance) and generate a composite escalation rate that can be applied to
the project’s energy cost savings as a whole (either approach will ulti-
mately lead to the same end result in dollar terms). A short “Help” fea-
ture provides explanations, as needed. EERC is available for download
from FEMP’s website, www.energy.gov /eere/femp.

HISTORICAL ACCURACY OF
EIA’S REFERENCE CASE FORECASTS

It is convenient to have an independent party like EIA make es-
calation forecasts—not to mention an organization like NIST that then
packages them into tools to simplify their application to real projects.
But a key question needs to be asked of these forecasts: Are they rea-
sonable?

EIA actually conducts an historical analysis of its own predic-
tions. The agency began publishing the Annual Energy Outlook in
1982. Since 1994, EIA has generated its forecasts using a model called
NEMS (National Energy Modeling System). In the 1994-2012 time-
frame most recently chronicled in EIA’s AEO Retrospective Review, the
agency found that NEMS (and thus AEO) overestimated the world oil
price in its “Reference” case forecasts (the ones used by NIST in EERC)
18% of the time, the U.S. average wellhead natural gas price 32.5% of
the time, and the U.S. average electric price 36% of the time. A 50%
overestimation rate would indicate the highest degree of accuracy, i.e.,
that overestimates and underestimates were equally frequent.

*This choice has generated controversy in some instances, and the tool’s only guidance
states that the “Selection of commercial or industrial sector determines the type of utility
rate schedule applied to the energy cost calculation.” This author has advised selection
based on electric load factor, with roughly 75% representing the cut-off (higher load factor
facilities would use the industrial figure, lower the commercial).
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So the numbers reveal that NEMS has had a propensity to under-
predict prices significantly for these commodities (a finding that is dis-
cussed extensively, especially with regard to oil, in the literature®). But
recent AEOs reveal an even more pronounced underestimation of prices
for all three energy sources of late (from 2000 to 2012, the last year of the
most recent study’s data)t:

e For electricity, whose pricing is not as volatile as the other two com-
modities, AEO predictions were short of actual prices in 97% (88 of
91) of their forecasts (AEO 2000 under-predicted for all 13 years,
AEO 2001 for all 12, etc., until the onset of the recession, when AEO
2008 under-predicted the average electricity price for the two suc-
ceeding years, 2009 and 2010);

e Similarly, oil’s price (measured by the AEO as the price to U.S. re-
finers) was also underestimated in 97% (88 out of 91) of forecasts in
the same time span;

*  Natural gas estimations were somewhat better, benefitting from
the large price drops that occurred in that commodity in 2008-9 and
again in 2011-12. The AEOs under-predicted in just 57% (54 of 91)
of their forecasts.

Why the under-predictions? There are numerous explanations
for this and no shortage of calls for revisions to (and even disposal of)
NEMS. But one aspect of the reference forecasts is that they must, by law,
be “policy neutral,” and thus do not incorporate legislation and regula-
tion that might occur, even when these policy changes seem inevitable.
In addition, if authorizing legislation is passed but funding—or the
necessary regulations to enact it—are not in place, EIA must exclude the
policy from its “Reference” (base case) model. In other words, the fore-
casts represent a strict “business as usual” scenario.

*See, for example, Considine and Clemente (2007)

tFor the purposes of this exercise, the analyses shown do not include as “forecasts” the
prior year’s price estimations printed in each year’s AEO. For instance, AEO 2006, which
was initially released in December, 2005, shows as forecasts the commodity prices from
2005. Since a full three-quarters of the year has passed when these estimations are made,
the author does not consider them in the analysis of EIA’s acumen in predicting prices.
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WHAT ARE THE IMPLICATIONS OF EIA’S
UNDERESTIMATES FOR EERC AND ESPCs?

Because EIA’s systematically low forecasts of energy prices are the
ones that NIST incorporates into EERC, this underestimation is being
translated to that tool as well. It is clear then that, if anything, EERC has
a tendency to under-predict escalations.

For the reasons stated above, federal agencies and other ESPC
customers would be wise not to exacerbate these under-predictions
by using escalation rates even lower than those prescribed by the tool.
These under-stipulated energy prices in ESPCs lead to “excess” dollar
savings for the customer (assuming the guaranteed energy savings are
achieved), which is an ostensibly desirable outcome for a host facility.
However, the implication of systematic under-prediction of energy
prices in ESPCs, as discussed above, is that the relevant projects neces-
sarily have either an under-investment in energy conservation mea-
sures relative to optimal levels (since the extent of the projects hinges
on the cash flow from the energy cost savings) or a longer term than
they would otherwise have had, which translates to higher total inter-
est costs for the customer (assuming the payment schedule is matched
to the project’s dollar savings). In other words, it may be that most
ESPC projects, including those that follow EERC but especially ones
that employ escalation rates below those determined by EERC, are
routinely either too small or too expensive.

CONCLUSION AND RECOMMENDATIONS
FOR ESPC CUSTOMERS

Making estimates of energy price escalations is an uncomfort-
able exercise, as no one has a clear view of the future. However, for the
purposes of gauging (and guaranteeing) future savings from ESPCs,
with their characteristically long terms, these estimates must be made.
Using NIST’s EERC tool, and thus EIA’s reference case, is an appealing
method, because the forecasts are conducted by an educated and objec-
tive third party. Moreover, for those concerned that EERC’s escalation
rates might overestimate future price trends, they can take comfort in the
fact that EIA’s reference case has fairly consistently under-predicted U.S.
energy prices since the turn of this century.
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Because of this tendency toward underestimation by EIA, EERC
can be seen as having an inherently low bias in its calculation of future
utility rate increases. Implementers of ESPCs should thus feel both safe
and defensible in using EERC, if they are concerned about future con-
tract payments exceeding actual savings. On the other hand, because
of the very real downsides of under-escalation, choosing rates below
those generated by the tool is patently unwise.
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