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Summary

Water is a critical input to commercial buildings, yet the amount of water required to meet the
uses in a typical commercial building is highly variable. Water use depends on the technology
employed in water-using devices, system maintenance, and intensity of building use. The cost
of water used in commercial buildings can be substantial, and commercial building owners
and managers face increasing operation costs in regions where water is scarce and the costs of
energy used to heat water are on the rise.
Commercial building owners have many options for improving the water-use eﬃciency
of their buildings. They can increase eﬃciency by replacing or retroﬁtting water-using devices
before scheduled remodels. They can also purchase more eﬃcient models when updating restrooms and other water-using systems. Not all eﬃciency investments will make ﬁnancial sense
to a building owner. A key decision facing owners is whether and how much to invest in new
technologies, retroﬁts, or repairs to improve water eﬃciency.
This report presents an analytical framework and describes a spreadsheet-based tool to help
commercial building owners make reasoned judgments about various water-eﬃciency investment options. The framework considers the costs that are typically incurred when improving eﬃciency and seeks to include all tangible ﬁnancial beneﬁts. Speciﬁcally, it considers the
avoided water, wastewater, and energy costs realized through increased water eﬃciency, and it
allows the user to specify tiered utility rates that can have a signiﬁcant impact on investment
decisions. As future water savings from eﬃciency investments cannot always be forecast with
certainty, the model includes an innovative scenario-analysis capability to consider variable
increases in utility prices (a key uncertainty aﬀecting the ﬁnancial performance of water eﬃciency). Although the costs and water savings of eﬃciency devices may also be uncertain, the
framework described here assumes that these characteristics are known with certainty.
The report begins by reviewing the basic ﬁnancial framework that can be used to value
water-use eﬃciency investments (Chapter Two). The standard ﬁnancial framework for evaluating investment decisions weighs the present value (PV) of all costs against the PV of all beneﬁts
associated with an investment. The report describes the major costs and beneﬁts associated
with implementing a generic water eﬃciency improvement package for a commercial building.
It describes the ﬁnancial metrics that can be used to value water-eﬃciency investments and
proposes a scenario method for considering uncertainty. In Chapter Three, the report describes
many eﬃciency options in commercial restrooms and cooling systems.
Chapter Four describes a spreadsheet-based model called the Building Water Eﬃciency
Analysis Model (BEAM). This model was developed to help building owners evaluate wateruse eﬃciency options for commercial buildings. BEAM considers water use and eﬃciency
improvements in restrooms (including toilets, urinals, sinks, and showers) and buildingxi
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cooling systems and is designed to be easily used by building managers, consultants, and eﬃciency service representatives. Although these eﬃciency options represent many of the major
eﬃciency opportunities available to commercial business owners, there are others, such as
replacing landscaping with low water–using designs, that the software tool does not model.
BEAM analyzes the ﬁnancial performance of water-use eﬃciency packages in the following steps. First, the tool prompts the user for information about the building to be analyzed,
the speciﬁc eﬃciency packages to be evaluated, and characterizations of resource price scenarios to be considered. Next, the tool uses this information, along with speciﬁc assumptions
about water use by device type and standard building occupants, to estimate the water and
energy use for the base case condition and under each of the diﬀerent eﬃciency packages. After
calculating water and energy use, BEAM begins the ﬁnancial analysis. The tool uses a scenario
analysis to illustrate the ﬁnancial performance of the various eﬃciency packages under the
diﬀerent scenarios of water price, presenting scenario results as tables and graphs. For each
scenario, BEAM performs a simple Monte Carlo simulation to evaluate the expected performance of each eﬃciency option under ranges of water and energy price trends speciﬁed for
the speciﬁc scenario. Note, however, that, because BEAM does not consider uncertainty about
device-speciﬁc water use or costs, the tool does not fully capture the inherent uncertainty in
the beneﬁt and cost calculations. Lastly, BEAM provides results for single combinations of
eﬃciency packages and resource price scenarios and for the entire ensemble of packages and
scenarios. A detailed user’s guide is provided in Appendix A.
To demonstrate the capabilities of BEAM, Chapter Five presents a case study of restroom eﬃciency improvement potential based on the building headquarters of the RAND
Corporation. The analysis considers two baseline eﬃciency conditions—one hypothetical,
typical of an older building constructed prior to 1992, and the other consistent with the current building constructed in 2004. The analysis evaluates a wide range of eﬃciency investments from a simple retroﬁt of sinks and showers to the installation of the most eﬃcient
devices on the market, including non–water-using urinals and high-eﬃciency toilets. BEAM
analyzes the ﬁnancial performance of these investments under a broad range of scenarios
reﬂecting diﬀerent trends in water, wastewater, and energy utility prices.
The results for the ﬁrst baseline eﬃciency conditions (pre-1992 ﬁxtures) suggest highly
favorable investment returns for all eﬃciency packages. A package that upgrades all devices to
the 1992 standard and replacing urinals with non–water-using designs performs particularly
well. A $41,000 investment pays for itself in about 3.6 years and provides a net present value
(NPV) ranging from $91,000 to $122,000, depending on the scenario of future utility prices.
A similar eﬃciency package that includes replacing existing toilets with the latest (and most
expensive) high-eﬃciency toilets (1.28 gallons per ﬂush) performs less well—it pays for itself in
6.5 years. For the second baseline eﬃciency case (post-1992 ﬁxtures), only eﬃciency packages
that upgrade urinals to non–water-using models perform well. Speciﬁcally, a $22,000 investment replacing all urinals with non–water-using models yields about $37,000 in NPV. The
analysis shows that the beneﬁt from the non–water-using urinals derives largely from reductions in operation and maintenance costs.

