
C
ommercial buildings require water as part of their essential services, yet the amount of water a typical 
commercial building needs to provide such services as restrooms and cooling systems is highly vari-
able. It depends on a number of factors, including the technology employed in water-using devices, 
system maintenance, and the intensity of building use. Commercial-building owners have many 

options to improve water-use effi  ciency. For example, they can replace or retrofi t water-using devices, such 
as toilets and urinals, with new models that use signifi cantly less water than did their predecessors. 

Unfortunately, not all effi  ciency investments will make fi nancial sense to a building owner, especially 
given the substantial uncertainties about the future costs and benefi ts of such options. In particular, the 
cost of water, wastewater services, and energy will aff ect effi  ciency-investment performance. Owners need 
an eff ective way to weigh decisions about whether and how much to invest in new technologies, retrofi ts, 
or repairs to improve water effi  ciency.

In work sponsored by the Jane and Marc Nathanson Family Foundation, RAND Corporation 
researchers developed an analytical framework and an easy-to-use, spreadsheet-based tool—the Build-
ing Water Effi  ciency Analysis Model, or BEAM—to help building managers, consultants, and effi  ciency 
service representatives make sensible water-use effi  ciency investments. After laying out the approach, the 
study illustrated how it works using a case study based on the RAND Corporation headquarters building 
to examine the potential to improve restroom effi  ciency.

■ Th e case study considered two baseline effi  ciency conditions, one typical of an older building con-
structed prior to 1992 and one modeled on the current building which was constructed in 2004 with 
post-1992 fi xtures.

■ For those two conditions, the analysis evaluated a range of effi  ciency investments and the fi nancial 
performance of these investments under a broad range of scenarios refl ecting diff erent trends in water, 
wastewater, and energy utility prices.

■ For the fi rst condition (pre-1992 fi xtures), the spreadsheet tool suggested that all effi  ciency packages 
yield favorable investment returns but that one in particular is more desirable than the others in terms 
of net present value and payback time.

■ For the second condition (post-1992 fi xtures), the spreadsheet tool showed that, because the current 
building is already relatively water effi  cient, some upgrades (such as to high-effi  ciency toilets) do not 
save enough water to warrant the investment costs. Other upgrades, however, are cost-eff ective and 
limit the impact of rising water and energy prices on operating costs.

 
Th e study concluded that the framework and tool provide users with a convenient way to consider 

the potential value of water-effi  ciency investments under price uncertainty without collecting extensive 
data or hiring a consultant.

A copy of BEAM is available from the document product page (see reverse). 

A RAND INFRASTRUCTURE, SAFETY, AND ENVIRONMENT PROGRAM

Environment, Energy, and Economic Development 

RAND RESEARCH AREAS

THE ARTS

CHILD POLICY

CIVIL JUSTICE

EDUCATION

ENERGY AND ENVIRONMENT

HEALTH AND HEALTH CARE

INTERNATIONAL AFFAIRS

NATIONAL SECURITY

POPULATION AND AGING

PUBLIC SAFETY

SCIENCE AND TECHNOLOGY

SUBSTANCE ABUSE

TERRORISM AND
HOMELAND SECURITY

TRANSPORTATION AND
INFRASTRUCTURE

WORKFORCE AND WORKPLACE

This fact sheet is part of the 
RAND Corporation research 
brief series. RAND fact sheets 
summarize published, peer-
reviewed documents. 

Corporate Headquarters 
1776 Main Street 
P.O. Box 2138 
Santa Monica, California 
90407-2138 
TEL  310.393.0411 
FAX  310.393.4818 

© RAND 2007

www.rand.org

A New Tool Can Help Commercial-Building Owners Make 
Better Water-Effi ciency Decisions

Fact Sheet

Office of Congressional Relations    |    703-413-1100 x5320    |    ocr@rand.org    |    www.rand.org/congress

http://www.rand.org
mailto:ocr@rand.org
http://www.rand.org/congress


RB-9294-NAT (2007)

This fact sheet is based on work done for RAND Infrastructure, Safety, and Environment documented in Evaluating the Benefi ts and Costs of Increased Water-Use Effi ciency 
in Commercial Buildings, by David G. Groves, Jordan Fischbach, and Scot Hickey, TR-461-NAT, 2007, 80 pp., available, along with the BEAM model, at http://www.rand.
org/pubs/technical_reports/TR461/. The RAND Corporation is a nonprofi t research organization providing objective analysis and effective solutions that address the chal-
lenges facing the public and private sectors around the world. RAND’s publications do not necessarily refl ect the opinions of its research clients and sponsors. R® is a 
registered trademark.

RAND Offi ces   
Santa Monica, CA  •  Washington, DC  •  Pittsburgh, PA  •  Jackson, MS / New Orleans, LA  •  Cambridge, UK  •  Doha, QA

http://www.rand.org/pubs/technical_reports/TR461/
http://www.rand.org/pubs/technical_reports/TR461/


This PDF document was made available from www.rand.org as a public 

service of the RAND Corporation.

This document and trademark(s) contained herein are protected by law as indicated in a notice appearing later 
in this work.  This electronic representation of RAND intellectual property is provided for non-commercial 
use only.  Unauthorized posting of RAND PDFs to a non-RAND Web site is prohibited.  RAND PDFs are 
protected under copyright law.  Permission is required from RAND to reproduce, or reuse in another form, 
any of our research documents for commercial use. For information on reprint and linking permissions, please 
see RAND Permissions.

Limited Electronic Distribution Rights

THE ARTS

CHILD POLICY

CIVIL JUSTICE

EDUCATION

ENERGY AND ENVIRONMENT

HEALTH AND HEALTH CARE

INTERNATIONAL AFFAIRS

NATIONAL SECURITY

POPULATION AND AGING

PUBLIC SAFETY

SCIENCE AND TECHNOLOGY

SUBSTANCE ABUSE

TERRORISM AND 
HOMELAND SECURITY

TRANSPORTATION AND
INFRASTRUCTURE

WORKFORCE AND WORKPLACE

This product is part of the RAND Corporation 
research brief series. RAND research briefs present 
policy-oriented summaries of individual published, peer-
reviewed documents or of a body of published work.

The RAND Corporation is a nonprofit research 
organization providing objective analysis and effective 
solutions that address the challenges facing the public 
and private sectors around the world.

A RAND INFRASTRUCTURE, SAFETY, AND ENVIRONMENT PROGRAM

Environment, Energy, and Economic Development 

Support RAND
	 Browse Books & Publications

	 Make a charitable contribution

For More Information
	 Visit RAND at www.rand.org

	 Explore	 RAND Environment, Energy, and

		  Economic Development Program

	 View document details

http://www.rand.org/pdfrd/
http://www.rand.org/pdfrd/publications/permissions.html
http://www.rand.org/pdfrd/research_areas/arts/
http://www.rand.org/pdfrd/research_areas/children/
http://www.rand.org/pdfrd/research_areas/civil_justice/
http://www.rand.org/pdfrd/research_areas/education/
http://www.rand.org/pdfrd/research_areas/energy_environment/
http://www.rand.org/pdfrd/research_areas/health/
http://www.rand.org/pdfrd/research_areas/international_affairs/
http://www.rand.org/pdfrd/research_areas/national_security/
http://www.rand.org/pdfrd/research_areas/population/
http://www.rand.org/pdfrd/research_areas/public_safety/
http://www.rand.org/pdfrd/research_areas/science_technology/
http://www.rand.org/pdfrd/research_areas/substance_abuse/
http://www.rand.org/pdfrd/research_areas/terrorism/
http://www.rand.org/pdfrd/research_areas/terrorism/
http://www.rand.org/pdfrd/research_areas/infrastructure/
http://www.rand.org/pdfrd/research_areas/infrastructure/
http://www.rand.org/pdfrd/research_areas/workforce/
http://www.rand.org/pdfrd/ise/environ/
http://www.rand.org/pdfrd/pubs/online/
http://www.rand.org/pdfrd/giving/contribute.html
http://www.rand.org/pdfrd/
http://www.rand.org/pdfrd/ise/environ/
http://www.rand.org/pdfrd/pubs/research_briefs/RB9294/


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /None
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /None
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /None
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


