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Building Economics
This standard is issued under the fixed designation E 833; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.
1. Scope of a variable which results in benefits (savings) just equal to

1.1 This terminology relates to the economic evaluation of COSts. o ) ) ]
building construction as used in other standards under thBuilding decision, n—a decision regarding the design, financ-
jurisdiction of ASTM Committee E06 on Performance of iNg, engineering, construction, management, or operation of
Building Constructions, and does not necessarily correspond to @ building.

the terminology used in other areas of accounting and econonfulilding economics,n—the application of economic analysis
ics. to the design, financing, engineering, construction, manage-

ment, operation, ownership, or disposition of buildings.
DEFINITIONS building system, n—an aggregation or assemblage of items

adjusted internal rate-of-return (AIRR), n—the compound joined in regular interaction or interdependence in buildings

rate of interest that, when used to discount the terminal or building construction. . . .
capital cost, n—the costs of acquiring, substantially improv-

values of costs and benefits of a project over a given study ina. exoanding. chanaing the functional use of. or replacin
period, will make the costs equal the benefits when cash 9, EXp g, changing ' P 9
a building or building system.

flows are reinvested at a spe@cinied rate. (Sginancial cash flow, n—the stream of monetary (dollar) values—costs
management rate of return (FMRR) and beﬁefits—resultin from a ro')éct investment
annual value, n—a uniform annual amount equivalent to the X ; 9 project | L
%ertalnty equivalent technique,n—a technique used to adjust

project costs or benefits taking into account the time value o BCONOMIC MEeasUres of broiect worth to reflect risk exposure
money throughout the study period (Syannual worth, and risk attitude Proj P

equivalent uniform annual valje
annual worth n—Seeannual value Discussion—Estimated project returns are multiplied by a certainty
annually recurring costs, n—those costs that are incurred in equivalent factor (CEF) to determine tbertainty equivalenamount a
a regular pattern each year throughout the study period. decision maker finds equally acceptable to the estimated project
base daten—Seebase time returns.
base time,n—the date to which all future and past benefits andcode of accountsp—a hierarchical, company-specific system
costs are converted when a present value method is usedfor cost accounting, control, and management.
(usually the beginning of the study period) (Spase date ~ Comprehensive Environmental Response, Compensation,
baseline plan,n—an established scope, cost, schedule, and and Liability Act (CERCLA), n—also known as “Super-
technical performance plan against which the status of fund,” CERCLA prescribes actions and regulatory require-
resources and the effort of the overall program or project ments for reducing risks to human health and the environ-
activities are measured, assessed, and controlled. ment resulting from releases or threatened releases of
benefit-cost analysisn—a method of evaluating projects or  hazardous substances into the environment.
investments by comparing the present value or annual valueonstant dollars, n—dollars of uniform purchasing power
of expected benefits to the present value or annual value of exclusive of general inflation or deflation.
expected costs.
benefit-to-cost ratio (BCR), n—benefits divided by costs,
where both are discounted to a present value or equivaleonstruction contingency, n—the funds added to estimated
uniform annual value (Syrbenefit-cost ratin and known costs in case of cost overruns during construc-
breakeven analysisp—a technique for determining that value  tion.
construction documents,n—materials that convey the physi-
. . . o . cal, aesthetic, technical, performance, and administrative
This terminology is under the jurisdiction of ASTM Committee E06 on . . .
Performance of Buildings and is the direct responsibility of Subcommittee E06.81 requirements necessary to initiate a contract for construction

on Building Economics. of the proposed project.
Current edition approved April 10, 2002. Published June 2002. Originally
published as E 833 — 81. Last previous edition E 833 —01a.

Discussion—Constant dollars are tied to a reference year.
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cost analysis,n—subdividing the project estimate into com- item of cost (such as energy), and the general rate of
ponent parts to find and compare their relationship to inflation.
previously established historical costs. discounting, n—a technique for converting cash flows that
cost effective,adj—the condition whereby the present value occur over time to equivalent amounts at a common time.
benefits (savings) of an investment exceeds its present valwkscount rate, n—the rate of interest reflecting the investor’s

costs. time value of money, used to determine discount factors for
cost limitations, n—the budget boundaries for project ele- converting benefits and costs occurring at different times to
ments. a base time.

cost model, n—the description of the project divided into
discrete elements showing quantities and unit price for each
element. discount factor, —a multiplicative number (calculated from

cost overruns, n—in project design or construction, or both, a discount formula for a given discount rate and interest
the unanticipated increase in cost due to factors such as period) that is used to convert costs and benefits occurring at
unanticipated site conditions, changes in the cost of building different times to a common time.
materials, labor, weather, and labor disputes. discounted payback (DPB) period,n—the time required for

cost professional,n—in project design or construction, or  the cumulative benefits from an investment to pay back the
both, a person engaged in the occupation of understanding, investment cost and other accrued costs considering the time
managing or estimating project costs, or a combination value of money.

Discussion—The discount rate may be expressed as nominal or real.

thereof. economic evaluation methodsp—a set of economic analysis
current dollars, n—dollars of purchasing power in which  techniques that consider all relevant costs associated with a
actual prices are stated, including inflation or deflation. project investment during its study period, comprising such

techniques as life-cycle cost, benefit-to-cost ratio, savings-

to-investment ratio, internal rate of return, and net savings.
economic life, —that period of time over which an invest-
deactivation, n—the process of placing a facility in a safe and ment is considered to be the least-cost alternative for

stable condition to minimize the long-term cost of a surveil- meeting a particular objective.

lancce and maintenance program and to protect the workerengineering economicsp—the application of economic tech-

the public, and the environment. nigues to the evaluation of design and engineering alterna-
decision analysish—a technique for making economic deci- tjves.

sions in an uncertain environment that allows a decisiorequivalent uniform annual valy@—Seeannual value.

maker to include alternative outcomes, risk attitudes, okx situ treatment, n—treatment, remediation, or cleanup of

subjective impressions about uncertain events in an evalua- contaminated material in a treatment facility at a different

tion of investments. location from the contaminated site.
decommissioning,n—takes place after deactivation, and in- financial management rate-of-return (FMRR)—See ad-

cludes surveillance and maintenance, decontamination, dis- justed internal rate-of-return (AIRR) .

mantlement, surveillance and long-term monitoring, or anirst cost, n—costs incurred in placing a building or building

combination thereof. subsystem into service, including, but not limited to, costs of
decontamination, n—the removal of hazardous and/or radio-  planning, design, engineering, site acquisition and prepara-

active material from facilities, soils, or equipment to pre- tion, construction, purchase, installation, property taxes and

clude the occurrence of foreseeable adverse health effects. interest during the construction period, and construction
design contingency,n—in project design/construction, the related fees (Syrinitial investment cost, initial cokt

amount of funds added to the estimated construction costs fanction, n—a purpose of the entire project or some portion

cover unanticipated construction costs due to the incom- thereof determined by the needs or desires of the user/owner

pleteness of the design, where the contingency is inversely and expressed in two words, an active verb and a measurable

proportional to the level of completeness of the design noun.

documentation. function analysis,n—an examination of the project consisting
design developmentpi—the phase of a project consisting of  of (1) the determination of the project functions) (the

drawings and document preparation to fix and describe the examination and sorting of these functions into categories;

size and character of the building systems, material, and (3) the selection of the critical functions and arrangement

elements. into a logical order; and4) the determination of the project
design program, n—the information detailing project func-  cost allocated to performing each critical function.

tion, purpose, and characteristics inclusive of floor areafunction, basic,n—a function that is necessary to achieve the

functional spaces, equipment, and building systems. primary purpose of a building system or element.
desires,n—the functions that the value analysis team deter{uture value, n—the value of a benefit or a cost at some point

mines to be fulfilled if cost is not a factor, or functions which in the future, considering the time value of money (Syn.

do not otherwise violate a constraint. future worth.
differential price escalation rate, n—the expected percent future worth n—Seefuture value.

difference between the rate of increase assumed for a given

Discussion—In the absence of inflation or deflation, current dollars
equal constant dollars.
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general overheadn—the fixed cost associated with operation centage return required for an investment to be economically
of the corporate or main office, plant, equipment, and staffing acceptable.
maintained by a contractor for general business operationsnodified internal rate of return (MIRR)n—See adjusted
internal rate of return (AIRR) .

needs, n—the functions that the value analysis team deter-
mines to be fulfilled by the product/project.

Discussion—General overhead costs may not be specifically appli-
cable to a particular job or project.

hazardous waste n—waste that is listed as hazardous by the
Environmental Protection Agency (EPA) and/or exhibits one
or more of the following characteristics: ignitability, reac-

tivity, corrosivity, or toxicity, as specified in the Code of
Federal Regulations (CFR) part 261. net benefits (savings)p—the difference between the benefits

b EPA did not infend & it erial and the costs—where both are discounted to present or
ISCUSSION— 10 not Intend 1o regulate many common materials annual value dollars.

such as paper, wood, vinegar, detergents, and other waste as hazardous. . | di h fi flecti h
As a result, EPA has developed a list of products that are consideredomina Iscount rate, n—the rate of interest reflecting the

hazardous waste and has developed criteria and test methods totime value of money stemming both from inflation and the

determine if the waste has hazardous characteristics. These listings andreal earning power of money over time.
testing criteria can be found in the CFR 261.

Discussion—Needs are imposed by owners, users, and stakeholders.
Needs can be violated, but the degree of violation will be considered in
the evaluation of alternatives.

Discussion—This is the discount rate used in discount formulas or in

in situ treatment, n—treatment, remediation, or cleanup of selecting discount factors when future benefits and costs are expressed
contaminated sites and materials in place in current dollars.

incremental cost (benefit),n—the additional cost (benefit) office overhead, n—in construction design planning and
resulting from an increase in the investment in a building - estimating the non-permanent portion of construction cost

~ project (Syn.marginal cost (benefi) that is attributable to the prime contractor's home office
inflation, n—a rise in the general price level, usually expressed (overhead) cost of doing business.

~ as a percentage rate. operating cost, n—the expenses incurred during the normal
initial cost, n—Seefirst cost. operation of a building or a building system or component,
initial investment cosn—Seefirst cost. including labor, materials, utilities, and other related costs.

internal rate of return (IRR), n—the compound rate of onportunity cost of capital, n—the rate of return available on
interest that, when used to discount study period costs and the next best available investment of comparable risk.
~ benefits of a project, will make the two equal. ~ overall rate of return (ORRN—Seeadjusted internal rate of
investment cost, n—first cost and later expenditures which ety (AIRR) .
have substantial and enduring value (generally more thagwner, n—one who holds the title and is responsible for
one year) for upgrading, expanding, or changing the func- fynding the project.
_tional use of a building or building subsystem. payback method,n—a technique of economic evaluation that
life cycle n—Seestudy period. _ _ determines the time required for the cumulative benefits
life-cycle cost (LCC) method,n—a technique of economic  from an investment to recover the investment cost and other
evaluation that sums over a given study period the costs of gccryed costs (sediscounted payback period; simple
initial investment (less resale value), replacements, opera- payback period).
tions (including energy use), and maintenance and repair qiortfolio analysis, n—a technique used to seek the combina-
an investment decision (expressed in present or annual valuetjgn of assets with the maximum return for any given degree
terms). _ . of risk (that is, variance of the return), or the minimum risk
maintenance and repair costn—the total of labor, material, for any given rate of return.
and other related costs incurred in conducting corrective angresent value, n—the value of a benefit or cost found by
preventative maintenance and repair on a building, or on its discounting future cash flows to the base time ($yesent
systems and components, or on both. worth).
marginal cost (benefiy-Seeincremental cost (benefit) ~ present value factor,n—The discount factor used to convert
MasterFormat, n—a standard sequence of numbers and titles fytyre values (benefits and costs) to present values (Syn.
for organizing information about construction requirements, present worth factgr
products, and activities (source 1995 edition of MasterForpresent worthn—Seepresent value
mat, published by CSI). . . present worth factgrn—Seepresent value factor
mathematical/analytical (M/A) technique, n—a technique of  rogram, n—See facility program.
obtaining probability functions for economic measures ofradioactive waste,n—waste that emits radiation, generally
project worth without the repeated trials of simulation. alpha or beta particles, often accompanied by gamma.
mean-variance criterion, n—a technique for evaluating the rate of return, n—the percentage yield on an investment per
relative risk and return when choosing among competing it time.
projects that dictates that the project value with the highefea) discount rate, n—the rate of interest reflecting that
mean (that is, expected value of project worth) and lower portion of the time value of money related to the real earning
standard deviation be chosen. power of money over time.
minimum acceptable rate of return, n—the minimum per-
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Discussion—This is the discount rate used in discount formulas or inrisk taking (RT) n—Seerisk attitude .
selecting discount factors when future benefits and costs are expressggwage value,n—the value of an asset, assigned for tax
in constant dollars. computation purposes, that is expected to remain at the end

real dollars n—Seeconstant dollars of the depreciation period.
reconciliation, n—a comparison of two or more estimate Savings-to-investment ratio (SIR), n—either the ratio of
values by independent cost professionals for the purpose of present value savings to present value investment costs, or
reaching consistency in the estimate assumptions, param-the ratio of annual value savings to annual value investment
eters, and scope of work. costs.
remediation, n—to restore and/or clean up sites contaminatedschematic designn—the phase of a project during which the
with hazardous, toxic, and/or radioactive substances or initial solutions to the program are prepared by the design
wastes. professional through the use of plans and sections and
replacement cost,n—building component replacement and ~ System’s descriptions.
related costs, included in the capital budget, that are exsensitivity analysis,n—a test of the outcome of an analysis by
pected to be incurred during the study period. altering one or more parameters from an initially assumed
resale value n—the monetary sum expected from the disposal value(s).
of an asset at the end of its economic life, its useful life, orsimple payback (SPB) period,n—the time required for the
at the end of the study period. cumulative benefits from an investment to pay back the
Resource Conservation and Recovery Act (RCRA)n—a investment cost and other accrued costs, not considering the
congressional mandate that requires the management oftime value of money.
regulated hazardous waste and requires that permits tudy period, n—the length of time over which an investment
obtained for facilities (both private and public) that treat, is analyzed (Synlife cycle, time horizon
store, or dispose of hazardous waste. stakeholders,n—anyone who affects the project or is affected
Discussio—RCRA also establishes standards for these facilities an by the project; other than the owner/use'r ) .
Sunk cost,n—a cost that has already been incurred and which

requires corrective actions (for example, remediation) of past releases hould t b idered i i . t t
of hazardous waste from regulated waste management units. should not be considered In maxking a new Invesimen

decision.
retrofit, n—the modification of an existing building or facility syrveillance and long-term monitoring (SLTM),
_toinclude new systems or components. n—activities, conducted after remediation, such as monitor-
risk-adjusted discount rate (RADR), n—a discount rate that ing, repairing and replacing parts, record keeping, mainte-
has been adjusted to account for risk. nance, and other activities that are required to maintain an

Discussion—When using the RADR technique, projects with antici- ~ adequate level of human health and environmental protec-
pated high variability in distributions of project worth have their net  tion from hazardous and radioactive waste residues.

benefits or returns discounted at higher rates than projects with low

variability. Discussion—In many cases, it is not technically and economically

feasible to clean or remediate sites or facilities to unrestricted use. As
risk analysis, n—the body of theory and practice that has aresult, one of the practical measures to ensure the safety of the public,
evolved to help dec|s|on makers assess thelr rlsk exposuresand to prOVide a buffer between the pub|IC or the environment and the

and risk attitudes so that the investment thaidst for them remaining hazardous and nuclear materials, wastes, and contamination
is selected is through the performance of SLTM activities. SLTM activities occur

at the end of the project after remediation is complete or when
Discussion—This definition is restricted to the types of analyses remediation is not possible.

described in ASTM Building Economics Standards, and is not necesgrveillance and maintenancen—activities such as monitor-
sarily consistent with how the term is used in reference to analyses in . . . . .
such areas as the environment or health. ing, inspection, maintenance, replfacement gnd repair .of
components and parts that are required for a site or a facility
risk attitude, n—the willingness of decision makers to take  prior to remediation.
chances or gamble on investments of uncertain outcome. target cost,n—the p|anning expenditure, determined in coop-
Discussion—Risk attitudes are generally classified as risk averse, €ration with the cost professionals and the design team, for
risk neutral, or risk taking. Risk averse decision makers would prefer a Project elements.
sure cash payment to a risky venture with known expected value greatéask outline, n—a general plan of the estimating work to be
than the sure cash payment. Risk neutral decision makers act on the performed.
basis of expected monetary value. They would be indifferent betweegjime horizon n—Seestudy period.
a sure cash payment and a risky venture with expected value equal Eﬁ'ne value of money,n—the time-dependent value of money
the sure cash payment, and would therefore accept a fair gamble. Ris . ! . .
takers prefer a risky venture with known expected value to a sure cash stemming bOt,h from _changes In t_he purchasing power of
payment equal to the expected value. money (that is, inflation or deflation), and from the real
) ] ) earning potential of alternative investments over time.
risk averse (RA)n—Seerisk attitude . o _ toxic waste, n—waste, based on the physical, chemical,
risk exposure, n—the probability of investing in a project  (agiological, or biological nature of the substance, and when
whose economic outcome is different from what is desired exposed (that is, inhaled, ingested, or absorbed) to the

_ (the target) or what is expected. human body, can cause acute or chronic injury or disease
risk neutral (RN) n—Seerisk attitude .
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uncertainty, n—lack of certain, deterministic, values for the value analysis team leader (VATL),n—the individual who
variable inputs used in an economic analysis of a building or facilitates thevalue analysis

building system. work breakdown structure (WBS), n—a hierarchically struc-
useful life, n—the period of time over which an investment is  tured list of work packages and activities, that defines the
considered to meet its original objective. total work scope of a project, identifies and organizes the

user, r—one who actively, physically occupies, conducts relationships of the work packages and activities to each
business, provides service for uses of the product within other, and provides the basis for effective project planning,
facility/project. management, and control.

Utlhty.fomCt.lon’ n_.a fur.]c;]tlon that Sh(_)WS how utility (that is, Discussion—Work packages are deliverables that can be assigned for
satisfaction) varies with money or income. planning and execution to a subordinate level of authority and control,

Discussion—The utility function shows the decision maker's risk as sub-projects, and may be further subdivided into discrete activities..

attitude. workshop effort, n—the exclusive, intense concentration of

value analysis (VA), n—the procedure for developing and the VA team on the project during the workshop period.
evaluating alternatives to a proposed economical design thatorth, n—the value as defined in monetary terms of a specific
best fulfills the needs and requirements of the user/owner of function identified.
the building. (Also referred to aglue engineering.
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